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CAUDATA — SALAMANDERS

AFGHANODON MUSTERSI (Afghanistan Stream Salamander). 
PREDATION. Afghanodon mustersi, family Hynobiidae, is the 
only member of the genus and one of the most endangered spe-
cies of amphibians in Eurasia. Human activities such as habitat 
alteration, drainage, and grazing are potential threats for this 
species (Stuart et al. 2008. Threatened Amphibians of the World. 
Lynx Edicions, Barcelona, Spain. 776 pp.) The species inhabits 
high-elevation streams (above 2400 m) and is known from sever-
al localities in the central-eastern Hindu Kush mountain range in 
Afghanistan (Reilly 1983. J. Herpetol. 17:1–9; Wagner et al. 2016. 
Proc. California Acad. Sci. 63:457–565). Today, this species is vir-
tually unprotected due to continuing war activities in the coun-
try. With an unstable situation in the region and the presence of 
landmines, the scenario for protecting these salamanders has 
worsened. Most information about this rare species comes from 
the Paghman Stream drainage in the Paghman Mountains., near 
Kabul, Afghanistan (Reilly 1983, op. cit.).

We recently visited a stream in the Paghman Mountains to find 
a population of A. mustersi (5 August 2019; 34.614°N, 68.912°E, 
WGS 84; 2633 m elev.). The stream was cold and fast flowing with 
small pools formed naturally along the edges. During our search 
for salamanders in this habitat (1325 h), we observed a snake 
(ca. 100 cm) looking for prey between the stones and grasses 
alongside the stream. The snake, later identified as Hemorrhois 
ravergieri, has been previously recorded in the Paghman 
Mountains (Reilly 1983, op. cit.; Wagner et al. 2016, op. cit.). After 
10–15 min of observation, the snake captured and consumed one 
adult A. mustersi directly in the stream and immediately went 
back to the grassy area adjacent to the stream. This observation 
is ecologically important for both observed species; H. ravergieri 
has never been reported hunting salamanders in aquatic habitats 
and this is the first report of A. mustersi predation by another 
vertebrate. It confirms the assumption of Reilly (1983, op. cit.) 
that H. ravergieri was a possible predator of A. mustersi. Here, we 
establish the initial predator list for the endangered A. mustersi. 
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AMBYSTOMA MABEEI (Mabee’s Salamander). ABERRANT 
COLORATION. Albinos and albino variants have been reported 
for at least 11 species of Ambystoma (Palmer and Braswell 1980. 
Brimleyana 3:49–52; Bechtel 1995. Reptile and Amphibian Vari-
ants: Colors, Patterns, and Scales. Krieger Publishing Company, 

Malabar, Florida. 206 pp.; Petranka 1998. Salamanders of the 
United States and Canada. Smithsonian Institution, Washing-
ton, D.C. 587 pp.). Here, we report an Ambystoma mabeei albino 
variant.

At 1050 h, 4 March 2019, we captured a 35 mm (total length), 
abnormally-pigmented larval A. mabeei (Fig. 1A) during a dipnet 
survey of a 10-cm deep pool within a drying, isolated Pond 
Cypress (Taxodium ascendens) wetland in Berkeley County, 
South Carolina, USA (precise location withheld). This was the 
only aberrant individual observed among numerous normally 
colored A. mabeei larvae that were captured and released. The 
atypical larva was collected and maintained in an aquarium with 
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Fig. 1. Hypomelanistic Ambystoma mabeei on A) 5 March 2019; B) 7 
April 2019; and C) 8 May 2019.
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water and vegetation from the wetland where it was captured. 
Water in the aquarium was periodically replaced with fresh 
wetland water to increase prey availability. On 8 May 2019 the 
larva completed metamorphosis at 51 mm total length (Fig. 1C) 
and on 9 May 2019 it was released at its natal wetland.

Normally colored A. mabeei larvae are heavily pigmented 
with melanin that form lateral stripes on the body, broken 
stripes that extend from the snout through the eyes to the gills, 
and broken stripes on the jaws. Tail musculature is completely 
black or nearly so and tail fins are blotched black and yellow. We 
classify this A. mabeei as hypomelanistic because it exhibited 
reduced amounts of melanin (Bechtel 1995, op. cit.) that varied 
ontogentically (Fig. 1A–C).

Support provided by the Amphibian & Reptile Conservancy, 
South Carolina Department of Natural Resources, and United 
States Forest Service is gratefully acknowledged.

JOHN G. PALIS, Palis Environmental Consulting, P.O. Box 387, 
Jonesboro, Illinois 62952, USA (e-mail: jpalis@yahoo.com), ANDREW M. 
GROSSE, South Carolina Department of Natural Resources, 220 Santee 
Gun Club Road, McClellanville, South Carolina 29458, USA (e-mail: gros-
sea@dnr.sc.gov), ROBERT E. DELLINGER, Francis Marion National Forest, 
2967 Steed Creek Road, Huger, South Carolina 29450, USA (e-mail: rdel-
linger@fs.fed.us).

AMBYSTOMA MACULATUM (Spotted Salamander). POLYEM-
BRYONY. Polyembryony (twinning) in caudates has been previ-
ously reported in Ambystoma tigrinum (Eastern Tiger Salaman-
der) and Hemidactylium scutatum (Four-toed Salamander), but 
only in small numbers of instances at a time (three and one eggs, 
respectively; Lindberg 1995. Herpetol. Rev. 26:142; Hamed et al. 
2015. Herpetol. Rev. 46:227). Two instances of polyembryony in 
Ambystoma maculatum egg masses were observed in a vernal 
wetland pool in Calhoun County, Alabama, USA (33.78409°N, 
85.77069°W; WGS 84) while monitoring eggs for symbiotic algae. 
On 9 January 2019, one egg mass of ca. 60 eggs showed more 
than eight polyembryonic eggs at Harrison stage 1 (Harrison 
1969. Organization and Development of the Embryo. Yale Uni-
versity Press, New Haven, Connecticut. 290 pp.). A second egg 
mass of similar size was observed on 28 January 2019 near the 
first showing more than five polyembryonic eggs at approxi-
mately Harrison stage 20. More exact counts were not taken 
in an effort to disturb the egg masses as little as possible. The 
masses were deposited on the substrate of the mixed hardwood 
stand. All polyembryonic eggs showed two embryo per outer egg 
capsule. However, embryo do appear to have distinct separation 
in the innermost vitteline membrane, each with its own com-
partment. We observed similar developmental rates between 
polyembryonic eggs and their singular siblings, both reaching 
approximately Harrison stage 20 by 28 January 2019. Hatching 
of both egg masses occurred between 8 February 2019 and 16 
February 2019.
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AMBYSTOMA TIGRINUM (Eastern Tiger Salamander). MOR-
TALITY BY LEECHES. Leeches may act as parasites or as preda-
tors of amphibians at different stages of the amphibian life cycle 
(Wells 2007. The Ecology and Behavior of Amphibians. University 
of Chicago Press, Chicago, Illinois. 1148 pp.). Leeches in the ge-
nus Macrobdella are known to predate amphibian eggs and em-
bryos (Cargo 1960. Chesapeake Sci. 1:119–120), but there have 

only been a handful of accounts of mortality caused by leeches 
in the adults and/or larvae of frogs and salamanders (Wells 2007, 
op. cit.). It can be difficult to determine whether mortality events 
involving larger individuals (i.e., advanced larvae, adults) repre-
sent predation, or whether mortality was a consequence of para-
sitism (i.e., the leeches are sanguivores which kill some of their 
hosts in the process of obtaining a blood meal). 

On 5 June 2019, we set 30 soft-mesh minnow traps (Promar), 
each baited with one glow stick, in two prairie pothole ponds 
located on Crow-Hassan Park Reserve in Hennepin County, 
Minnesota, USA (45.18332°N, 93.62461°W; WGS 84). We 
checked traps on 6 June 2019 (less than 24 h later) and in one 
trap found two Macrobdella decora (North American Medicinal 
Leech) curled around the body of a dead and disemboweled 
larval Ambystoma tigrinum, one of which fell off prior to our 
photographing the observation (Fig. 1). The oral end of each 
leech was attached to the posterior edge of the head of the larval 
salamander, just behind and beneath the gill rachises and gular 
flap. The same minnow trap also contained two live, larval A. 
tigrinum. We found leeches, primarily M. decora but also other 
unidentified genera, in 21 traps and larval A. tigrinum (N = 15) in 
10 traps, with leeches and larval salamanders occurring together 
in a total of seven traps. We found three dead, partially consumed 
larval A. tigrinum in three traps, two were shared with M. decora. 
Many traps contained several M. decora of a similar size to those 
found consuming the larval A. tigrinum (Fig. 1).

To our knowledge, this is the first account of Macrobdella 
decora causing mortality in late-stage (Stage 40–45, Shi and 
Boucaut 1995. Int. J. Dev. Biol. 39:427–441) larval A. tigrinum. 

Fig. 1. Macrobdella decora predating and disemboweling a larval Am-
bystoma tigrinum from Hennepin County, Minnesota, USA. 

PH
O

TO
 B

Y 
J. 

Y.
 L

A
M

B



Herpetological Review 51(2), 2020

NATURAL HISTORY NOTES     289

Carpenter (1953. Copeia 1953:170–174) noted that leeches 
contributed to mortality of larval A. tigrinum in wetlands in 
Wyoming, USA, both within and outside of minnow traps, but 
did not identify the leeches involved. In both the case presented 
here and that of Carpenter (1953, op. cit.), trapped larvae may 
have been more vulnerable to leeches than they would have been 
otherwise. We suggest that leeches like Macrobdella may act as 
parasites on more robust life-history stages of these salamanders 
(e.g., paedomorphic individuals or metamorphosed adults), 
whereas for more vulnerable stages (e.g., eggs, embryos, larvae) 
large leeches may play the role of an active predator in the 
freshwater environment.

All fieldwork was conducted with the appropriate state 
(Minnesota Department of Natural Resources Fisheries Research 
Special Permit #28984, Three Rivers Park District Special Use 
Permit) and university permits and protocols (IACUC #17-112).
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AMPHIUMA MEANS (Two-toed Amphiuma). ABERRANT COL-
ORATION. Partial or complete lack of normal color pigments 
has been documented in individuals from several salamander 
lineages, including plethodontids (Moore and Ouellet 2014. 
Can. Field-Nat. 128:250–259), ambystomatids (Mitchell and 
Church 2002. Herpetol. Rev. 29:229–230), and salamandrids 
(Lunghi et al. 2017. Nat. Hist. Sci. 4:73–80). However, these atypi-
cal phenotypes have never been officially documented in am-
phiumas. Herein, I describe an observation of a subadult Am-
phiuma means that exhibited a partial lack of pigment. At 2200 
h on 21 September 2018, I encountered a subadult (ca. 30 cm 
total length) A. means sitting motionless on a grassy, submerged 
floodplain of the Lumber River (ca. 30 cm water depth), near the 
Lumber River State Park Chalk Banks Access, North Carolina, 
USA (34.90105°N, 79.34851°W; WGS 84). The animal remained 
motionless upon my approach, and moved only when coaxed 
into a dipnet. Air temperature was ca. 24°C and skies were over-
cast. The river was flooded above its bank-full level following 

heavy rains (> 30 cm) from Hurricane Florence, 6–8 days prior, 
temporarily creating aquatic foraging opportunities within the 
floodplain. I discovered this aberrant individual near another 
normally colored subadult ca. 2 m away, though it was unclear 
whether the two had interacted in any way.

The majority of the aberrant individual’s body was light gray 
in color (Fig. 1) and thus had much less pigmentation than is 
typical in A. means. In addition, the body was covered in several 
large blotches and spots, which were dark gray-to-black—similar 
to the typical color of amphiumas. This individual was unlikely 
to have been undergoing skin sloughing, as it had no loose skin 
visible anywhere on its body or in the water column near its 
capture location. Additionally, its pattern did not match any prior 
descriptions of amphiumas during skin sloughing (Fontenot and 
Pojman 2016. Southeast. Nat. 15:40–43; Taylor 1943. Univ. Kansas 
Sci. Bull. 29:339–341). While one account (Brode and Gunter 
1959. Science 130:1758–1759) describes lightened pigmentation 
in amphiumas following skin sloughing, its only mention of 
individuals being blotched or spotted is for deceased individuals, 
described as having “little punctate white [calcareous] spots.” In 
contrast, the individual I observed appeared healthy based on 
its vigorous movements following capture, and the blotches and 
spots covering its body were large, darker than the rest of the 
body, and not hard or calcareous, inconsistent with the above 
description.

The light coloration and blotchy pattern of the aberrant 
individual I observed made it easier than usual to locate, and thus 
potentially also more visible to predators, which might explain the 
lack of previous accounts of this phenotype. However, additional 
sampling of A. means is necessary to determine the prevalence 
and fitness consequences of similar aberrant phenotypes across 
the species’ range.
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AMPHIUMA MEANS (Two-toed Amphiuma). REPRODUCTION. 
Amphiuma means is a species of Amphiumidae distributed from 
Virginia throughout the peninsula of Florida and west to Louisi-
ana, USA (Petranka 1998. Salamanders of the United States and 
Canada. Smithsonian Institution Press, Washington, D.C. 587 pp.). 
Little is known about their reproduction and life cycle except re-
ports of egg clutches being found in areas where water levels had 
receded (Hayes and Lahanas 1987. Florida Sci. 50:16), and that 
females are often found with the clutches (Weber 1944. Copeia 
1944:61–62), which can contain up to 200 eggs. On 27 May 2019 on 
a tree island in the Loxahatchee Impoundment Landscape Assess-
ment (LILA; 26.49216°N, 80.21875°W, WGS 84), Boynton Beach, 
Florida, a clutch of 55 eggs was found in an abandoned American 
Alligator nest without the female A. means, in contrast to other 
reports stating that female A. means remain coiled with the eggs 
through hatching. This observation is the second published in-
cidence of A. means eggs being found in an alligator nest (Gun-
zburger 2003. Herpetologica 59:459–468). The nest was ca. 3 m 
above water level. The eggs were removed from the nest for weigh-
ing and measuring. Fifteen eggs were chosen at random to obtain 
a representative average of the total clutch. Fifteen eggs had an av-
erage mass of 0.24 g and an average diameter of 7.2 mm. The eggs 
were then submerged in water which is known to induce hatching 
(Gunzburger 2003, op. cit.) and after 10 hours and 25 minutes, the 
same 15 eggs were measured again, yielding an average mass of 
0.45 g and average diameter of 9.1 mm. However, the water did not 
induce any hatching during the observation period. Amphiuma 

Fig. 1. An aberrantly colored Amphiuma means from the Lumber 
River, possessing an unusually light gray body with dark gray-to-
black blotches and spots.
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means may selectively utilize alligator nests because of the favor-
able microclimate within the nest (i.e., stable temperatures and 
high humidity; Joanen 1969. Proc. 23rd Annu. Conf. Southeast. As-
soc. Game Fish Comm., pp. 141–151). Additionally, the increased 
humidity within the nests might serve as potential refugia for the 
eggs during dry periods when other suitable microhabitats are 
lacking. Although this might be the case, it remains unclear how 
important alligator nests are for reproduction in this species. 
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ANDRIAS JAPONICUS (Japanese Giant Salamander). CAN-
NIBALISM. Andrias japonicus is one of the largest predators in 
Japanese river ecosystems. Thus, the main cause of adult death, 
excluding longevity and disease, is generally limited to male-male 
combat in the breeding season and accidental injury by anthro-
pogenic disturbance of river habitats (Matsui and Hayashi 1992. 
Copeia 1992:232–235; Kawamichi 1997. J. Jap. Soc. Eros. Cont. 
Engineer. 50:50–54; Shimizu 2008. Bull. Herpetol. Soc. Japan 
2008:96–98). 

On 3 December 2019 at 2138 h, I found a large individual A. 
japonicus that was predated by an even larger individual in the 
upper reach of the Yura River in northern Kyoto in central Japan 
(35.30722°N, 135.71861°E; WGS 84; 356 m elev.). The site was a 
typical mountain river with distinct pool-riffle structure and a 
channel width ranging from 8–20 m. The two A. japonicus were 
positioned at the bottom of a 1.98-m deep pool with a current 
velocity of about 15 cm/s near the bottom. The predatory 
individual swallowed the anterior half of the prey individual, and 
the prey individual appeared dead due to its pale body color (Fig. 
1). I estimated the SVL and tail length of the individuals by putting 
a scale on the river bottom where the individuals were observed 
the next morning. The predatory individual (ca. 50.5 cm SVL, ca. 
28.9 cm tail length) was larger than the prey individual (ca. 34.5 
cm SVL, ca. 19.9 cm tail length). The SVL of the prey individual was 
estimated from its tail length by assuming the same allometry of 
the predatory individual. The next morning, I looked for the focal 
individuals expecting regurgitation or suffocation, but neither 
individual was found. 

The cannibalistic behavior of adult A. japonicus has been 

reported, but only for individuals with a large size difference during 
the breeding season, usually as a result of breeding competition 
(e.g., Shimizu 2008. Bull. Herpetol. Soc. Japan 2008:96–98). 
During the winter, I have encountered several large adults hidden 
together in small spaces under rocks or in rock crevices without 
any indication of fighting or cannibalism. The present case is the 
first documentation of cannibalism between large adults during a 
non-breeding season.
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DICAMPTODON COPEI (Cope’s Giant Salamander). REPRO-
DUCTIVE SIZE and OVIPOSITION. Post-metamorphic indi-
viduals of Dicamptodon copei have rarely been reported and re-
productive data are sparse (Nussbaum et al. 1983. Amphibians 
and Reptiles of the Pacific Northwest. University Press of Idaho, 
Moscow, Idaho. 332 pp.; Jones et al. 2005. Amphibians of the Pa-
cific Northwest. Seattle Audubon Society, Seattle, Washington. 
227 pp.). Occurring in small to medium-sized streams in western 
Washington and northwestern Oregon, available data suggest D. 
copei reach sexual maturity at a relatively small body size (SVL = 
69 mm; Nussbaum 1970. Copeia 1970:506–515). Eleven D. copei 
oviposition sites have been described, all found under stones, 
cutbanks, or logs (Nussbaum et al. 1983, op. cit.; Steele et al. 2003. 
Herpetol. Rev. 34:227–228), but no observations of oviposition ex-
ist. Here we describe an oviposition occurrence in D. copei with a 
body size considerably smaller than the smallest size reported at 
sexual maturity.

On 5 August 2015 at 1156 h, we found a post-metamorphic 
female D. copei (51 mm SVL; 39 mm tail length; Fig. 1) during 
the instream survey of a third-order stream. The site is located 
in a timber-managed second-growth forest dominated by Tsuga 
heterophylla (Western Hemlock) and Pseudotsuga menziesii 
(Douglas-fir) on the southwestern Olympic Peninsula in 
Washington State, USA (47.32124°N, 123.72866°W; WGS 84; 260 
m elev.). The animal was captured by hand and placed in a clear 
plastic bag for several minutes while the area was completely 
searched for additional amphibians. During this time the animal 
laid seven eggs, each with pearl-white ova encased in a near-
transparent jelly. Each egg and its jelly casing was ca. 5 mm and 
ca. 8 mm in diameter (respectively). An undetermined but small 
number of remaining eggs could be seen through the body wall 
prior to the animal’s release. The animal’s SVL is 18 mm less than 
the smallest previously reported for any sexually mature D. copei 
(Nussbaum 1970, op. cit.).

Fig. 1. An adult Andrias japonicus swallowing an adult conspecific in 
Kyoto, Japan.

Fig. 1. Female Dicamptodon copei and deposited eggs, southwestern 
Olympic Peninsula, Washington, USA.
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EURYCEA LUCIFUGA (Cave Salamander). DIET. Eurycea lucifuga 
is a common and widespread facultative inhabitant of caves and 
springs in the southeastern and central United States (Powell et 
al. 2016. Peterson Field Guide to Reptiles and Amphibians of East-
ern and Central North America. Houghton Mifflin Harcourt, Bos-
ton, Massachusetts. 512 pp.). This species is known to feed on a 
variety of invertebrates, such as snails, crustaceans, beetles, and 
flies (Peck 1974. Nat. Speleol. Soc. Bull. 36:7–10). Although several 
millipede species also can serve as prey for E. lucifuga, some are 
presumably avoided due to the presence of defensive secretions 
(e.g., Abacionidae, Paradoxosomatidae). Captive feeding trials 
and field study show that E. lucifuga do not actively prey upon 
cave-obligate Tetracion millipedes, which produce defensive se-
cretions comprised primarily of the compound p-cresol (Peck and 
Richardson 1976. Annales de Speleologie 31:175–182). On the oth-
er hand, Pseudotremia millipedes, which do not possess chemical 
defenses, are a significant component of the diet of cave-dwelling 
E. lucifuga (Peck and Richardson 1976, op. cit.).

The Greenhouse Millipede (Oxidus gracilis) has been 
introduced from Asia to temperate and tropical regions 
worldwide. This species produces a mixture of defensive 
secretions, with p-cresol serving as a minor component (Taira 
et al. 2003. Appl. Entomol. Zool. 38:401–404). Although it has 
been reported from numerous caves from over seven states 
(Reeves 1999. Proceedings of the 1999 National Cave and Karst 
Management Symposium. Southeastern Cave Conservancy, pp. 
164–166; Niemiller et al. 2019. In W. White, D. Culver, and T. Pipan 
[eds.], Encyclopedia of Caves 3rd edition, pp. 163–176. Academic 
Press, Cambridge, Massachusetts), we know little about its 
impact on, or interactions with, native cave inhabitants. In 
surface habitats, O. gracilis has been shown to invade and prey 
upon Ambystoma opacum eggs, but it is unlikely that nest-
guarding females attempted to feed on invading millipedes 
(Croshaw and Scott 2005. Am. Midl. Nat. 154:398–412).

At ca. 1100 h on 6 July 2019, at Eblen Cave (Tennessee 
Cave Survey no. TRN6) in Roane County, Tennessee, USA, we 
encountered an E. lucifuga preying upon an O. gracilis. The 
salamander captured the millipede by the posterior half of 
its body (Fig. 1) and proceeded to move over 10 m away from 
the point of capture over several minutes before ingesting 
the millipede. After ingestion, the salamander did not seem 
perturbed by the defensive secretions. This is the first known 
observation of a vertebrate cave-inhabiting species preying upon 
O. gracilis, and the first observation of E. lucifuga consuming a 
millipede species in the dark zone of a cave system that produces 
defensive secretions.
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EURYCEA NAUFRAGIA (Georgetown Salamander). PREDA-
TION. Eurycea naufragia is a permanently aquatic, Federally 
Threatened salamander endemic to springs and groundwater 
in the San Gabriel River watershed in the vicinity of George-
town, Williamson County, Texas, USA (U.S. Fish and Wildlife 
Service 2014. Fed. Reg. 79[36]:10236–10293; Devitt et al. 2019. 
Proc. Natl. Acad. Sci. USA 116:2624–2633). Eurycea naufragia use 
cobbles, woody debris, leaf litter, and detritus as habitat for for-
aging and refuge from predators (Pierce et al. 2010. Southwest. 
Nat. 55:291–297). Procambarus clarkii (Louisiana Crayfish) is a 
highly invasive species on several continents due to its regional 
culinary importance, adaptability, and high fecundity (Gheradi 
2006. Mar. Freshw. Behav. Phy. 39:175–191). Although introduced 
around the world, our study site is within P. clarkii native range 
from northern Mexico to the Florida panhandle, and the type 
locality is in central Texas (Faxon 1885. Mem. Mus. Comp. Zool. 
Harvard 10:26–27). 

On 28 July 2018 during a population monitoring survey at 
Swinbank Spring, Georgetown, Williamson County, Texas, we 
observed a P. clarkii consuming a E. naufragia. We do not know 
if the interaction was predation or scavenging by P. clarkii, as we 
only observed a dead E. naufragia in the chelipeds and mouth of 
the crayfish. We took photographs and video of the interaction, 
but we did not collect the crayfish or the salamander. However, 

Fig. 1. Eurycea lucifuga predating Oxidus gracilis in the dark zone of 
Eblen Cave (TCS #TRN6), Roane County, Tennessee. 
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we note that tissue degradation on the salamander is not 
noticeable in any of the photos, which would help confirm the 
animal was dead before capture. Procambrus clarkii predation 
on E. sosorum has been documented (Owen et al. 2016. Herpetol. 
Rev. 47:275), but to our knowledge, this report documents the 
first observation of P. clarkii consuming E. naufragia (Pierce and 
Gonzalez 2019. J. Herptol. 53:81–86; Pierce et al. 2010, op. cit.). 
Pierce et al. (2010, op. cit.) found high probability of co-occurance 
of E. naufragia and P. clarkii under the same cover object. This 
high probability of co-occurance and sharing microhabitat 
likely leads to increased frequencies of interactions between E. 
naufragia and P. clarkii.

This work was conducted under U.S. Fish and Wildlife 
Permit No. TE37416B-0 and Texas Parks and Wildlife Scientific 
Research Permit No. SPR-0319-056. We thank Dan Johnson for 
visual identification of P. clarkii from photos, and Pete Diaz for 
identifying several large male crayfish collected from the spring as 
Procambarus spp. We thank the Williamson County Conservation 
Foundation for funding and the property owner for site access. 

RYAN JONES (e-mail: rjones@cambrianenvironmental.com), ZACH-
ARY C. ADCOCK, and KEMBLE WHITE, Cambrian Environmental, 4422 
Pack Saddle Pass, Suite 204, Austin, Texas 78745, USA.

NOTOPHTHALMUS VIRIDESCENS VIRIDESCENS (Red-spotted 
Newt). HABITAT. Saline habitats are considered hazardous en-
vironments for amphibians because of their permeable and hy-
poosmotic skin. However, recent research suggests that several 
amphibians, especially salamanders, are more tolerant to saline 
environments than currently recognized (Hopkins and Brodie 
2015. Herpetol. Monogr. 29:1–27). Notophthalmus viridescens 
viridescens is a semi-aquatic salamander associated with lentic 
freshwater habitats including ephemeral wetlands, ponds, and 
oxbow lakes (Petranka 1998. Salamanders of the United States 
and Canada. Smithsonian Institution Press, Washington, D.C. 
587 pp). While this species has been reported in brackish wa-
ter in east-central Pennsylvania (Pawling 1939. Herpetologica 

1:165–169), no records of N. viridescens viridescens using saline 
habitats are known from estuarine or coastal regions.

On 12 March 2019, one adult N. v. viridescens was observed 
swimming in the surf zone of the Chesapeake Bay along Brownies 
Beach, Bayfront Park, Calvert County, Maryland, USA (38.67753°N, 
76.53215°W; WGS 84). The salamander did not show signs of 
lethargy when discovered and was photographed quickly and 
released on forested land well beyond the backshore of the beach. 
Notophthalmus v. viridescens is a locally abundant salamander 
in Calvert County, Maryland and several individuals have been 
recorded near the vicinity of Brownies Beach (Cunningham and 
Nazdrowicz 2018. The Maryland Amphibian and Reptile Atlas. 
John Hopkins University Press. Baltimore, Maryland. 312 pp). The 
surrounding habitat west of the beach consists of mesic temperate 
deciduous forests and shallow ephemeral wetlands typical of the 
Atlantic Coastal Plain ecoregion. The shores are abutted in several 
areas by steep eroding cliffs containing Miocene fossil deposits 
from the Calvert Formation (Godfrey 2018. Smithson. Contrib. 
Paleobiol. 100:1–274). These cliffs are steep and unstable with 
large vertical drop-offs that can cause terrestrial animals near 
the cliff to fall down to the beach from the forest above. Early 
spring is considered peak activity season for amphibians in the 
Mid-Atlantic Coastal Plain and N. viridescens are known to move 
long distances during the breeding season (Roe and Grayson 
2008. J. Herpetol. 42:22–30). Because of this, we hypothesize that 
the salamander fell down from the cliffs to the Chesapeake Bay 
during a breeding-based dispersal event which may have been 
facilitated by heavy rains the previous night. It is also possible 
the salamander was swept down from the floodwaters of nearby 
Brownies Creek, which feeds into Brownies Beach ca. 250 m north 
of our observation. However, given that this creek largely contains 
lotic wetland habitats, we believe this scenario is more improbable 
than the former.

This record represents the first live observation of a salamander 
from the genus Notophthalmus in an estuarine environment and 
the first observation of any salamander species in Chesapeake 
Bay. Our findings support a laboratory study that noted high 
sodium tolerance in individual N. viridescens (Wittig and Brown 
1977. Comp. Biochem. Physiol. 58:49–52), which implies that N. 
viridescens, like some other salamanders, may be able to tolerate 
exposure to saltwater habitats longer than previously anticipated. 

Fig. 1. Procambarus clarkii with Eurycea naufragia in chelipeds and 
mouth at Swinbank Springs, Georgetown, Texas, USA.

Fig. 1. Notophthalmus viridescens viridescens photographed swim-
ming in the Chesapeake Bay at Brownies Beach, Calvert County, 
Maryland, USA. 
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We thank the College of Computer, Mathematical and Natural 
Sciences for financial and logistical support.

JUSTIN L. LEE (e-mail: justinllee@verizon.net) and BRETTON W. KENT, 
College of Computer, Mathematical and Natural Sciences, University of 
Maryland, College Park, Maryland 20740, USA (e-mail: bkent@umd.edu).

OEDIPINA TOMASI (El Cusuco Worm Salamander). PREDA-
TION. Oedipina tomasi (Plethodontidae), is an enigmatic, criti-
cally endangered worm salamander endemic to the protected 
cloud forest of Cusuco National Park (CNP), located in the de-
partments of Cortes and Santa Barbara in northwest Honduras. 
Oedipina tomasi is a species of conservation concern due to the 
presence of Batrachochytrium dendrobatidis (chytrid fungus) in 
the type locality (Kolby et al. 2010. Dis. Aquat. Org. 92:245–251) 
and encroaching deforestation (R. Barker and H. Hoskins, pers. 
comm.). Due to its fossorial tendencies, O. tomasi has proved 
difficult to study and as such, little is known about its natural 
history and ecology, including predators. Here we report a novel 
predation event on an adult O. tomasi by Rhadinella montecristi 
(Monte Cristi Graceful Brown Snake; Dipsadidae). 

This observation was made at 1145 h on 17 June 2018 close 
to Cantiles Camp in CNP (15.51052°N, 088.23748°W; WGS 84; 
1935 m elev.). On initial observation the individual O. tomasi 
was found, still alive, grasped by the back of the head by an adult 
R. montecristi. After approximately one minute of writhing, the 
salamander became unresponsive and limp. Approximately 
three and a half minutes after the initial encounter, the snake 
took the salamander out of view. A video recording documents 
this encounter and can be found at https://www.youtube.com/
watch?v=S3faj3pS5j0.

To the best of our knowledge, this is the first documented 
species interaction involving either R. montecristi or O. tomasi. 
Over 14 years of annual herpetological surveying completed by 
Operation Wallacea in CNP, we have obtained five confirmed 
records of R. montecristi, and 24 of O. tomasi. As the behavior 
and natural history for both species remains poorly known, we 
believe this observation provides valuable information on both 
the diet of R. montecristi and the predators of O. tomasi in CNP.

We thank Operation Wallacea and the Instituto de 

Conservación Forestal for the continued logistical support for all 
our herpetological research in CNP.

GEORGE LONSDALE, Cusuco Forest Ecology Research Network, 
Cusuco National Park, Honduras (e-mail: georgelonsdale1@gmail.com); 
JOHN-DAVID CURLIS, Department of Ecology and Evolutionary Biology, 
University of Michigan, Ann Arbor, Michigan 48109, USA; CHRISTOPHER 
PHIPPS, Department of Human and Life Sciences, Canterbury Christ 
Church University, Canterbury, UK; TOM BROWN, Kanahau Utila Research 
and Conservation Facility, Island of Utila, Honduras; THOMAS MARTIN, 
Operation Wallacea, Wallace House, Old Bolingbroke, UK.

PLETHODON LARSELLI (Larch Mountain Salamander). HABI-
TAT USE. Plethodon larselli is endemic to Oregon and Washington, 
USA, and is associated with sloped talus fields. This species is pro-
tected in Washington where it is a Sensitive Species. A primary threat 
to the species is the ongoing human-caused loss or degradation of 
the limited extent of talus slope habitat available within its range 
(Herrington and Larsen 1985. Biol. Conserv. 34:169–179). Here we 
report on a population of P. larselli that occupies a human-created 
talus slope and demonstrates an initial response to quickly reoccupy 
habitat following disturbance. Observations reported here indicate a 
broader tolerance of the species for disturbed and artificially created 
habitat than previously reported in the literature and suggest that ar-
tificial talus slope creation could provide a valid habitat restoration 
opportunity for this species.

The Yale Dam is an earthen-type hydroelectric dam that 
was constructed in 1953 on the Lewis River in Washington 
(45.96430°N, 122.33471°W; WGS 84; 128 m elev.). Basalt rock 
ranging in size from large boulders to sand comprises the dam 
face, creating habitat similar to nearby naturally occurring talus 
slopes in composition and structure. Plethodon larselli were 
detected on the dam face as early as 2008 (Crisafulli et al. 2008. 
Conservation Assessment for the Larch Mountain Salamander 
[Plethodon larselli]. Version 1.0. October 28, 2008. USDA Forest 
Service Region 6 and USDI Bureau of Land Management 
Interagency Special Status and Sensitive Species Program). 
During the winter of 2015 to 2016, the dam operator completed 
a project that disturbed areas of the talus on the dam face. The 
operator installed an access path and equipment pads on the dam 
face that were constructed by cutting and filling the new surfaces 
with basalt rocks from the dam face. Prior to construction, P. 
larselli were relocated from the area of disturbance to another 
location on the dam face. Following construction, disturbed sites 
were re-surveyed to detect re-occupation of the site by P. larselli. 
Surveys were completed only when environmental conditions 
were conducive to P. larselli activity following the environmental 
conditions prescribed in the species’ survey protocol (Crisafulli 
1999. In Olson [ed.], Survey Protocols for Amphibians under 
the Survey & Manage Provision of the Northwest Forest Plan, 
pp. 253–310. Interagency Publ. of the REO, Portland, Oregon, 
BLM Publ. BLM/OR/WA/PT-00/033+1792, U.S. GPO: 2000-589-
124/04022 Region No. 10). We detected P. larselli within the 
disturbed areas within three months of the project’s completion 
(3 and 5 individuals observed during two post-construction 
surveys). This observation demonstrates that the species can 
rapidly recolonize disturbed talus and suggests that created 
talus slope habitat proximal to occupied habitat could offer a 
habitat restoration opportunity for the species. Further research 
is needed to determine the extent and long-term success of this 
apparent rapid reoccupation by P. larselli.

WENDY H. WENTE, Mason, Bruce & Girard, Inc., 707 SW Washington St. 
Suite 1300, Portland, Oregon 97205, USA (e-mail: wwente@masonbruce.

Fig. 1. Still image extracted from a video of the predation event: 
Rhadinella montecristi grasping Oedipina tomasi behind the head 
as it becomes limp and unresponsive, from Cusuco National Park, 
Honduras.
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com); KENDEL EMMERSON, PacifiCorp, 825 NE Multnomah, Suite 1800, 
Portland, Oregon 97232, USA (e-mail: kendel.emmerson@pacificorp.com).

PLETHODON PAULEYI (Yellow-spotted Woodland Salaman-
der). ABERRANT PATTERN. Plethodon pauleyi is a woodland 
salamander that was recently split from P. wehrlei (Felix et al. 
2019. Zootaxa 4609:429–448). Individuals typically have a uni-
form gray venter and a dark brown to brownish black dorsal 
coloration with bluish white to yellow spots along the side that 
usually combine to form blotches or irregular bands along with 
paired medium-sized yellow to gold spots (Fig. 1A) on the dor-
sum (Petranka 1998. Salamanders of the United States and Can-
ada. Smithsonian Institution Press, Washington, D.C. 409 pp.). 

On 19 April 2016, we observed and photographed an 
aberrantly patterned P. pauleyi at an isolated shale rockface 
in Lilley Cornett Woods old growth forest, Letcher County, 
Kentucky, USA (Fig. 1B). This individual lacked the paired 
spotted pattern of other individuals in the population, it 
instead had medium-sized spotting only on the right side 
of the dorsum and an absence of these spots on most of the 
left side. To our knowledge, this unique pattern has not been 
documented previously in P. pauleyi. Image vouchers are 
deposited at the Amphibian and Reptile Diversity Research 
Center at The University of Texas at Arlington (UTADC 8673, 
8674).

We thank J. Mendelson for providing notes, C. Franklin 
for UTADC voucher numbers, and the Department of Natural 
Areas for research station access (DKFWR Permit #SC1611150).

JACOB M. HUTTON, Department of Forestry, University of Kentucky, 
Lexington, Kentucky 40508, USA (e-mail: jakemhutton1@gmail.com); 
CURTIS G. COX, Department of Natural Areas, University of Eastern Ken-
tucky, Richmond, Kentucky 40475, USA (e-mail: curtis.cox@eku.edu). 

PSEUDOTRITON MONTANUS (Mud Salamander). HABITAT 
USE. Pseudotriton montanus is a rarely seen, semi-aquatic 
plethodontid that inhabits muddy wetland and riparian habi-
tats across its range from Florida to New Jersey in the eastern 
United States. Pseudotriton montanus is thought to be absent 
from high-elevation habitats across southern Appalachia (Hun-
singer 2005. In Lannoo [ed.], Amphibian Declines: The Conser-
vation Status of United States Species, pp. 858–860. University 
of California Press, Berkeley, California), presumably resulting 
in geographically isolated populations restricted to elevations 
below 700 m on either side of the Appalachian Mountain range 
(Petranka 1998. Salamanders of the United States and Canada. 
Smithsonian Institution Press, Washington, D.C. 592 pp.). This 
distribution is reflected in recognized subspecies of P. montanus, 
with P. montanus montanus (Eastern Mud Salamander) primar-
ily distributed east of the Appalachians near the Atlantic coast 
and P. montanus diastictus (Midland Mud Salamander) located 
west of the Appalachian front and primarily in stream bottoms 
within the Appalachian Plateau and Ridge and Valley provinces 
(Powell et al. 2016. Peterson Field Guide to Reptiles and Amphib-
ians of Eastern North America. Houghton Mifflin Harcourt, Bos-
ton, Massachusetts. 512 pp.).

On 4 November 2019, we encountered two individuals of P. 
montanus at ca. 940 m elev. within a collection of midslope seep-
ages at the head of Burns Creek in Wise County, Virginia, USA. 
Geographic coordinates have been withheld due to conservation 
concerns. Both individuals were found beneath cover (downed 
logs and moss) within a northern hardwood forest containing 
heavy Rhododendron maximum (Great Rhododendron) cover 
in the understory. Our identification of specimens as P. monta-
nus instead of the more commonly encountered P. ruber (Red 
Salamander) was made on the basis of darker eye coloration and 
reduced dorsal spotting (Fig. 1), both of which are pronounced 

Fig. 1. A) Typical spotted Plethodon pauleyi; B) Plethodon pauleyi 
with unique dorsal pattern. Both salamanders were photographed at 
Lilley Cornett Woods in Letcher County, Kentucky, USA.

Fig. 1. One of two individuals of Pseudotriton montanus encountered 
under moss within a high-elevation headwater seepage habitat in 
Wise County, Virginia, USA. 
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between these two species across southwestern Virginia. This 
site contrasts with reported habitats for P. montanus in that it 
is located away from large wetland or riparian stream bottom 
habitat and is instead in an upland situation near the crest of the 
ridge and several kilometers from the nearest floodplain wetland 
habitat. We did not collect whole voucher specimens due to the 
incidental nature of our encounters and a corresponding lack of 
collection permitting.

To our knowledge, these observations represent the highest-
elevation records for P. montanus reported in the literature. Two 
other high-elevation (> 850 m elev.) records for P. montanus ex-
ist in natural history collections from observations made in the 
1960s, including specimens from Tazewell County, Virginia and 
Watauga County, North Carolina (http://gbif.org; 9 Dec 2019). 
However, these records are all from the floors of high-elevation 
hanging valleys along larger waterways and not from headwater 
habitats near major ridgecrests, as reported here. These other 
observations additionally do not appear to have been previously 
reported or summarized in the literature.

These observations collectively suggest that P. montanus may 
be capable of using high-elevation habitats in the Appalachian 
highlands more extensively than has previously been reported. 
High-elevation populations may be particularly valuable for 
researchers investigating the putative role of the Appalachian 
Mountains in serving as a geographic barrier between subspe-
cies of P. montanus, as well as the potential for subspecies to in-
tergrade across this high-elevation portion of the region. Future 
surveys of previously overlooked high-elevation wetland and 
seepage habitats may be warranted to clarify the extent of such 
habitat use by P. montanus.

CHLOE HAYES, EMILY LIVINGSTON, CALEB MULLINS, and WAL-
TER H. SMITH, Department of Natural Sciences, The University of Virginia’s 
College at Wise, One College Avenue, Wise, Virginia 24293, USA (e-mail: 
whs2q@uvawise.edu).

PSEUDOTRITON MONTANUS (Mud Salamander). HABITAT 
USE. Pseudotriton montanus is widely distributed throughout 
the southeastern USA, yet there have been few formal descrip-
tions of its habitats, especially within the western portion of its 
range. Habitat used by this species in other regions is generally 
described as slow-flowing streams and swamps within flood-
plain forest, often in Strahler order streams of 3 or greater (Heck-
sher 1995. Maryland Nat. 39:11–14; Petranka 1998. Salamanders 
of the United States and Canada. Smithsonian Institution Press, 
Washington D.C. 587 pp.; Means 2000, In Bruce et al. [eds.], The 
Biology of Plethodontid Salamanders, pp. 287–302. Plenum Pub-
lishing Corp., New York, New York). As P. montanus is a species of 
“greatest conservation need” within Tennessee, understanding 
habitat requirements is essential to effective species monitoring 
amid shifts in habitat management regimes. 

Beginning at about 0945 h on 22 May 2018, we searched an 
area surrounding a first-order unnamed tributary of the Obed 
River within a savanna restoration area atop the Cumberland 
Plateau within Catoosa Wildlife Management Area, Cumberland 
County, Tennessee (exact locality withheld due to sensitive 
nature of the site, 425 m elev.). Air temperature was about 21°C 
with high relative humidity; we ended our search concurrent 
with the arrival of a thunderstorm. This site has been subject 
to intensive restoration practices including overstory removal, 
drum chopping, and recurring prescribed fire (initial treatments 
described in Barrioz 2010. Master’s Thesis, University of 
Tennessee, Knoxville). The last fire had been applied in early 

March 2017, and we observed evidence (charred logs) that fires 
had spread into the margins of a slow-flowing creek.

We began searching (lifting cover objects and sphagnum 
mats) where the seepage enters the forest, and worked our way 

Fig. 1. A) View looking out from forest edge along center of seepage 
wetland within savanna restoration in Cumberland County, Ten-
nessee, USA. B) View of same seepage wetland at the edge of thick 
woody growth.

Fig. 2. Adult Mud Salamander (Pseudotriton montanus) posed atop 
the charred log it was found beneath, Cumberland County, Tennes-
see, USA.
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back up a gentle slope to the road. Past the initial forest cover, the 
area was generally open-canopy (< 40% closure) with a diverse 
understory of graminoids, forbs, and sphagnum on the edges of 
the shallow (< 1 m deep) flowing water (Fig. 1A). Fires had left 
ample standing snags and fallen coarse woody debris, as well as 
encouraged growth of Rubus and other woody plants (Fig. 1B). 
After ~1.5 h of active searching (linear distance 250 m), we found 
five P. montanus: four juveniles (SVL < 60 mm) and one adult. 
Three of the sub-adults were found within sphagnum mats, 
while the other juvenile and the adult were found under charred 
logs (Fig. 2). Four individuals were mostly located in areas with 
some remaining canopy trees, though one sub-adult was located 
greater than 100 m from any overstory vegetation. In addition, 
we located one juvenile Diadophis punctatus atop a sphagnum 
mat, one adult Carphohis amoenus under coarse woody debris, 
and several Pseudacris sp. larvae in an area of slow-flowing water. 
Photo vouchers were archived on Herpmapper.org (HM 221548–
221555).

To our knowledge, this is the first documented use of fire-
maintained habitat by P. montanus within any ecoregion, and 
the first published description of habitat use for this species 
within the Cumberland Plateau. Restoration efforts on Catoosa 
WMA (recurring prescribed fire and initial selected tree removal) 
have increased herbaceous growth via elevated light levels on 
the ground (Vander Yacht et al. 2017. For. Ecol. Manag. 390:187–
202). Lower canopy cover could potentially benefit growth and 
development of larval P. montanus through increases in water 
temperature and prey availability, similar to effects on aquatic-
breeding amphibians seen elsewhere in the southeastern United 
States (e.g., Werner and Glennemeier 1999. Copeia 1999:1–12; 
Thurgate and Pechmann 2007. J. Wildl. Manag 71:1845–1852; 
Chandler et al. 2015. Wetlands 6:1201–1211). Larval P. montanus 
found in the Piedmont of South Carolina were found to grow and 
mature faster than those found in the neighboring Blue Ridge of 
North Carolina, suggesting a link between higher temperatures 
and faster metamorphosis (Bruce 1978. Herpetologica 34:325–
332)

Fully terrestrial plethodontids have complex responses to 
prescribed fire, but little is known about how such management 
influences the ecology of plethodontids that rely on aquatic 
habitats for breeding (Harper et al. 2016. Fire Ecol. 12:127–
159; O’Donnell et al. 2016. J. Zool. 298:303–309). Pseudotriton 
montanus is highly fossorial, so direct mortality from fire is 
unlikely, but indirect effects through microhabitat modification 
likely influence both adult and larval ecology. Most other known 
localities for P. montanus from the Cumberland Plateau are from 
valley bottoms, not atop the plateau surface (Redmond and Scott 
2008. Atlas of Amphibians in Tennessee. http://www.apsubiology.
org/tnamphibiansatlas/; accessed 30 Jul 2019). Studies utilizing 
a gradient of forest management strategies within this WMA 
and region could serve to disentangle the relationship between 
management and microhabitats of P. montanus.

All animals were handled and released under TWRA scientific 
collecting permit 1509.

STEVEN J. HROMADA, University of Nevada, Reno, Reno, Nevada 
89557, USA (e-mail: stevehromada@gmail.com); C. M. GIENGER, Austin 
Peay State University, Clarksville, Tennessee 37044, USA.

ANURA — FROGS

ACRIS BLANCHARDI (Blanchard’s Cricket Frog). PREDATION. 
Invertebrates are well-known predators of amphibians with 

many documented cases of spiders preying upon anurans (re-
viewed in Toledo 2005. Herpetol. Rev. 36:395–400). Wolf spiders 
are known to feed on a variety of frogs, including those in the ge-
nus Acris (Blackburn et al. 2002. Herpetol. Rev. 33:299). Although 
typically terrestrial, wolf spiders have been found feeding on ar-
boreal frogs ca. 1 m above the ground (Aucone and Card 2002. 
Herpetol. Rev. 33:48). To our knowledge, no records exist of a wolf 
spider feeding on a terrestrial frog at an elevated height. 

At 0113 h on 30 April 2019, we observed an adult female wolf 
spider (Tigrosa georgicola: Lycosidae) feeding on an adult Acris 
blanchardi ca. 1.5 m high on the trunk of a small tree at the edge 
of a pond in Sherburne Wildlife Management Area, St. Martin 
Parish, Louisiana, USA (30.424°N, 91.663°W; WGS 84; Fig. 1). 
The spider was positioned facing the ground and the partially 
digested frog was hanging from its mouthparts. The spider likely 
captured the frog on the ground near the edge of the water 
and retreated up the tree with its meal (Fig. 1B). Movement of 
spiders with prey from an initial point of capture is documented 
in wolf spiders (Aucone and Card 2002, op. cit.) and other large 
terrestrial spiders (Maffei et al. 2010. Herpetol. Notes 3:167–170). 
This behavior may minimize the vulnerability of the spider to 
predators.

We thank Zack Lemann, Curator of Animal Collections at 
the Audubon Butterfly Garden and Insectarium, for spider 
identification.

BRITTANY R. MALDONADO (e-mail: bmaldonado@contractor.usgs.
gov), BRAD M. GLORIOSO (e-mail: gloriosob@usgs.gov), RAYMOND P. 
KIDDER II, U.S. Geological Survey, Wetland and Aquatic Research Center, 
Lafayette, Louisiana 70506, USA (e-mail: rkidder@contractor.usgs.gov).

ANAXYRUS WOODHOUSII (Woodhouse’s Toad). HYPOMELA-
NISM/LEUCISM. Hypomelanism is a rare, congenital condition 
that is characterized by a reduction in the amount and distribu-
tion of dermal pigmentation. There are variations of hypomela-
nistic color abnormalities. The observable physical character-
istics of this condition can be expressed as (a) total albinism: 
absence of melanin involving the entire body; or (b) leucism: 
absence of melanin in part of the body or reduction of melanin 
in the entire body or a part of it (Dyrkacz 1981. Herpetol. Circ. 
11:1–31; Bechtel 1995. Reptile and Amphibian Variants: Colors, 
Patterns and Scales. Krieger Publishing Co., Malabar, Florida. 

Fig. 1. A) Female Tigrosa georgicola feeding on an adult Acris 
blanchardi in Louisiana, USA; B) The spider and frog ca. 1.5 m high 
on the trunk of a small tree as indicated by a red arrow.
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206 pp.; Klug and Cummings 1999. Concepts de Genética. Pren-
tice Hall, Madrid, Spain. 814 pp.). Leucism and hypomelanism 
have been reported in a variety of different North American am-
phibian species including Ambystoma opacum (Mitchell and 
Church 2002. Virginia Nat. Hist. Soc. 20:67–69; Simpson and Wil-
son 2010. Herpetol. Rev. 41:185–186), Phaeognathus hubrichti 
(Graham et al. 2009. Herpetol. Rev. 40:197), Lithobates clamitans 
(Hughes et al. 2019. Herpetol. Rev. 50:115), and Scaphiopus hur-
terii (McKnight and Ligon 2013. Herpetol. Rev. 44:131–132) to 
name a few. Anaxyrus woodhousii, one of the most wide-ranging 
amphibian species in North America, is found throughout most 
of the continental United States south into the northern parts 
of Mexico (Conant and Collins 1998. A Field Guide to Reptiles 
and Amphibians of Eastern and Central North America. 3rd ed., 
Houghton Mifflin Co., Boston, Massachusetts. 616 pp.; Stebbins 
1985. A Field Guide to Western Reptiles and Amphibians. 2nd 
ed., Houghton Mifflin Co., Boston, Massachusetts. 336 pp.). Typi-
cal coloration for the species is olive, yellowish-brown, or gray 
with dark dorsal spots or blotches (Stebbins 1985, op. cit.). Here 
we document a case of unusual hypomelanistic coloration, leu-
cism, in A. woodhousii.

At 1430 h on 5 May 2019, four live adult A. woodhousii were 
discovered in a puddle near an irrigation line at the Phoenix 
Zoo in Papago Park, Maricopa County, Arizona (33.447917°N, 
111.948278°W, WGS 84). Three of the four individuals expressed 
the species-typical brown and grey coloration (Stebbins 1985, 
op. cit.), but one individual differed in possessing a significant 
reduction of pigmentation and a yellow body. The eyes expressed 
normal pigmentation indicating a case of leucism (Fig. 1). The 
leucistic individual, a female (as indicated from the absence of 
nuptial pad and vocal sac), was measured (82.27 mm SVL, 87 
g) and released at the site of capture. The animal appeared to 
be in good physical and behavioral condition in every respect 
showing no indication of emaciation or diminished activity. On 
12 May 2019, the same hypomelanistic individual (recognized by 
size and coloration/pattern) was observed for a second time in 
the same irrigation puddle without the presence of the normally 
colored individuals. 

ANTHONY STACKHOUSE (e-mail: astackhouse@phoenixzoo.org), C. 
DREW FOSTER, Arizona Center for Nature Conservation/Phoenix Zoo, 455 
N. Galvin Pkwy, Phoenix, Arizona 85008, USA.

BREVICEPS ADSPERSUS (Bushveld Rain Frog). MORTALITY. 
Published observations documenting the direct effect of fire on 
terrestrial anurans in fire-prone vegetation are rare (Pilliod et al. 
2003. For. Ecol. Manage. 178:163–181). On 3 November 2016 the 
morning after a management fire in Waterberg Mountain Bush-
veld at Lapalala Wilderness, Limpopo Province, South Africa, a 
deceased Breviceps adspersus was found in the middle of a patch 
of partially combusted, smoldering leaf litter (Fig. 1). Mortality 
likely occurred during precipitation-stimulated surface activity 
when the fire was interrupted by a rain storm, and the B. ad-
spersus incidentally traversed the smouldering leaf litter, in ef-
fect cooking it from the ventrum. Additional searches through 
the fire scar produced no further mortalities of B. adspersus or 
any other frog species nor were any other anuran mortalities en-
countered during searches conducted in several other burned 
areas following late winter and spring management burns. Fire-
associated fossorial anuran mortality in the region is likely rare 
and inconsequential, presumably only occurring under specific 
circumstances and in low numbers if at all.

P. R. JORDAAN, Tshwane University of Technology, Pretoria, South Af-
rica; e-mail: jordaanpr@gmail.com.

BUFO SPINOSUS (Spiny Toad) and SCLEROPHRYS MAURITAN-
ICA (Moroccan Toad). INTERSPECIFIC AMPLEXUS. Bufo spino-
sus and Sclerophrys mauritanica are two common toads in Mo-
rocco (Martínez del Mármol et al. 2019. Amphibians and Reptiles 
of Morocco. Edition Chimaira, Frankfurt am Main. 478 pp.). In 
Morocco, B. spinosus is restricted to the montane regions in the 
High and Middle Atlas Ranges, the Rif Mountains, and the Tingi-
tana Peninsula (Tangier Peninsula). Their range includes Algeria, 
Tunisia, the Iberian Peninsula, and southwestern France. It lives 
in altitudes from sea level to 2750 m. Sclerophrys mauritanica 
is distributed throughout most of Morocco, but also occurs in 
Western Sahara, Algeria, and Tunisia. Its altitudinal range is 
0–2600 m. The two species are commonly syntopic.

Here, I document interspecific amplexus between B. spinosus 
and S. mauritanica on the basis of two observations in a stream 
in the village of Imlil in the High Atlas Mountains, Morocco 
(31.13803°N, 7.92037°W; WGS 84; 1710 m elev.) on 15–16 April 
2017. At 0738–0747 h on 16 April 2017 one male S. mauritanica 
was observed amplecting one B. spinosus whose sex could not be 
ascertained (Fig. 1). A mating ball consisting of four individuals 

Fig. 1. Leucistic female Anaxyrus woodhousii found in Phoenix, Mar-
icopa County, Arizona, USA.

Fig. 1. Breviceps adspersus that suffered from fire-induced mortality, 
Lapalala Wilderness, South Africa. 
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of the two species was observed at 0824–0830 h on 16 April 2017 
(Fig. 2). Two male B. spinosus, one male S. mauritanica and most 
probably one female B. spinosus were involved. The photo in Fig. 
2 was published in Martínez del Mármol et al. (2019, op. cit.: p. 
82), however, it was only mentioned that there were male toads 
mating with a female B. spinosus. In the morning on 16 April 2017 
a pure B. spinosus amplexus between one male and one female 
was also photographed. No toads were handled or otherwise 
touched during amplexus. No egg strings were observed.

The two species are readily distinguished if their eyes are 
visible: in B. spinosus the iris is copper to red though sometimes 
rather pale, whereas in S. mauritanica the iris is yellow, golden, or 
beige but never reddish (Pasteur and Bons 1959. Les Batraciens 
du Maroc. Travaux de l’Institut Scientifique Chérifien, Série 
Zoologique No. 17, Rabat, xvi + 240 pp.; Martínez del Mármol 
et al. 2019, op. cit.). Generally, the coloration of B. spinosus is 
uniform whereas S. mauritanica has big reddish-brown markings 
bordered by black; however, in the breeding season the latter 
may be partly or entirely uniform (Martínez del Mármol et al. 
2019, op. cit.). A uniform male S. mauritanica was photographed 
on land near the stream on 15 April 2017.

These are the first records of interspecific amplexus between 
B. spinosus and S. mauritanica. Brito (2003. Bol. Asoc. Herpetol. 
Esp. 14:2–6) photographed interspecific amplexus between 
a male Bufotes boulengeri and a female S. mauritanica near 
Zagora, Morocco. Marco and Lizana (2002. Ethol. Ecol. Evol. 

14:1–8) observed male B. spinosus amplecting Pelophylax 
perezi and Salamandra salamandra in NW Spain. Martínez 
del Marmol (pers. comm.) photographed a male Pelobates 
cultripes amplecting a male B. spinosus in Alhama de Granada, 
Spain, in February 2007.

Interspecific amplexus will incur the cost of reproductive 
effort which may be especially severe if inviable hybrid offspring 
are produced. There may also be a higher likelihood of females 
drowning if several males attempt amplexus simultaneously. 
Additional costs may be increased risk of predation and lost 
feeding opportunity. 

I am grateful to G. Martínez del Marmol for providing 
valuable information.

HENRIK BRINGSØE, Irisvej 8, DK-4600 Køge, Denmark (e-mail: bring-
soe@email.dk).

ENGYSTOMOPS PETERSI (Peters’ Dwarf Frog). GROUP FEED-
ING BEHAVIOR. Group and communal feeding behaviors 
have been studied across multiple taxa, but have been primar-
ily documented for insects, fishes, mammals, and bird species. 
These behaviors have also been studied in herpetofauna, but are 
more restricted to life and natural history characteristics such 
as nesting (Doody et al. 2009. Q. Rev. Biol. 84:229–252), migra-
tion or movement (Mann and Mann. 2017. Herpetol. Conserv. 
Biol. 12:96–108), dormancy and estivation (Powell et al. 2015. 
Herpetol. Rev. 46:227–228), and mating (Ulloa et al. BMC Ecol. 
19:28). Few data exist specifically on group feeding behaviors in 
herpetofauna; however, behavior such as nocturnal feeding ag-
gregations of geckos (Hemidactylus turcicus and H. mabouia; C. 
B. Eversole, pers. obs.), communal hunting in crocodilians (Di-
nets 2015. Ethol. Ecol. Evol. 27:244–250) and amphibian aggre-
gate feeding in response to artificial light (e.g., streetlights; Perry 
et al. 2008. In Jung and Mitchell [eds.], Urban Herpetology, pp. 
239–256. Society for the Study of Amphibians and Reptiles, Salt 
Lake City, Utah) have been recorded.

On 20 June 2019 at 2330 h during a herpetofaunal survey, we 
observed a group of three individual Engystomops petersi feeding 
on termites (Isoptera) in leaf litter on the forest floor within 
a large tract of primary rainforest. This observation occurred 
1.9 km N of Rio Orthon, and 2.2 km NW of the community of 
Humaita, Bolivia (10.80733°S, 66.46579°W; WGS 84). These 
individuals were observed in a semi-circular formation in area 
of < 0.3 m2. We recorded WBGT (22.3°C), ground temperature 
(20.6°C), and specimen skin temperature (20.6°C) at the site of 
observation. These individuals were collected and deposited 
into the herpetology collection of Centro de Investigación de 
Recursos Acuáticos at Universidad Autónoma del Beni “José 
Ballivián” in Trinidad, Beni, Bolivia (CIRA-840: 22.0 mm TL, 0.75 
g; CIRA-841: 26.0 mm TL, 1.0 g, sex unknown; CIRA 842: 30.0 mm 
TL, 1.45 g).

To our knowledge, this is the first documented account of 
group feeding behavior in E. petersi and one of a few reported 
cases for terrestrial herpetofauna. This observation provides 
specific insights into the diet and feeding behaviors of E. petersi 
and has potential use for future studies.

CORD B. EVERSOLE, Department of Biology and Chemistry, Texas 
A&M International University, Laredo, Texas 78041, USA (e-mail: cord.
eversole@gmail.com); RANDY L. POWELL, Department of Biological and 
Health Sciences (MSC 158), Texas A&M University-Kingsville, Kingsville, 
Texas 78363, USA; DENNIS LIZARRO, Centro de Investigación de Recursos 
Acuáticos (CIRA), Universidad Autónoma del Beni “José Ballivián,” Trinidad, 
Beni, Bolivia; ELIZABETH SUROVIC, Department of Biological and Health 

Fig. 1. Male Scleophrys mauritanica in amplexus with Bufo spinosus. 
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Fig. 2. Mating ball consisting of four toads of the two species Bufo 
spinosus and Scleophrys mauritanica. 
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Sciences (MSC 158), Texas A&M University-Kingsville, Kingsville, Texas 
78363, USA; GONZALO CALDERON VACA, Universidad Amazonica de 
Pando, Cobija, Pando, Bolivia.

HYLA CHRYSOSCELIS/HYLA VERSICOLOR (Gray Treefrog/
Cope’s Gray Treefrog). PREDATION. On 8 June 2019, the au-
thors were removing water from the winter tarp covering our 
above-ground swimming pool in Jackson County, Missouri, 
USA (39.02403°N, 94.30949°W; WGS 84). A large number of Hyla 
chrysoscelis/Hyla versicolor tadpoles were in the water. We net-
ted several hundred from the water and moved them to a nearby, 
natural, fishless pool, and continued to drain the water from the 
tarp. With the water down to pump level (1–4 cm), we were go-
ing to wait for the cooler evening to collect more tadpoles and 
remove the tarp. Almost immediately, several Quiscalus quiscula 
(Common Grackles) descended on the pool and began preying 
on the remaining tadpoles. They would wade through the shal-
low water, snapping up tadpoles and swallow them headfirst. 
The grackles would move leaves and debris with their beaks and 
heads and grab tadpoles, and presumably aquatic insects, as 
they moved from place to place in the pool. As many as three 
grackles were seen working the water of the 3 × 6 m pool at one 
time.

Common Grackles are known to be omnivorous, consuming 
grains, berries, and seeds, and particularly during the summer 
months insects, spiders, mollusks, fish, frogs, salamanders, mice, 
and baby birds and eggs of other avian species (Bull and Farrand 
1977. The Audubon Society Field Guide of North American Birds, 
Eastern Region. Alfred A. Knopf, Inc., New York, New York. 775 
pp.). This is the first report of Common Grackles feeding upon 
H. chrysoscelis/H. versicolor (Dodd 2013. Frogs of the United 
States and Canada. Johns Hopkins University Press, Baltimore, 
Maryland. 1032 pp.). In our yard, grackles are common visitors 
to our bird feeders, and use the pool to deposit feces. The 
rapidity with which they began feeding on these tadpoles, shows 
how opportunistic the grackles are, and how vulnerable hylid 
tadpoles are in drying pools, even in the absence of more typical 
avian aquatic predators such as herons and egrets. 

DONALD D. SMITH (e-mail: don.d.smith@sbcglobal.net) and PHYL-
LIS A. BREDEHOFT, 501 NW 39th St., Blue Springs, Missouri 64015, USA.

INCILIUS MELANOCHLORUS (Wet Forest Toad). ARBOREAL 
BEHAVIOR. Incilius melanochlorus is a nocturnal anuran, gen-
erally observed in association with streams during the breed-
ing season (January to February); after eggs are deposited, the 
adults leave the stream and disperse in the surrounding forest, 
inhabiting the dimly lit forest floor where they are difficult to see 
(Savage 2002. The Amphibians and Reptiles of Costa Rica: A Her-
petofauna between Two Continents, between Two Seas. Univer-
sity of Chicago Press, Chicago, Illinois. 934 pp). This species is a 
member of a monophyletic I. valliceps group, referred to as the 
“Forest Toads” (Mulcahy and Mendelson 2000. Mol. Phylogen. 
Evol. 17:173–189; Mulcahy et al. 2006. J. Biogeog. 33:1889–1904). 
These toads are considered highly terrestrial as they do not show 
obvious adaptations for climbing (Grubb and Neill 1971. Copeia 
1971:347–348). While conducting an amphibian survey on 3 No-
vember 2017, at El Silencio de Los Angeles, San Ramón, Provin-
cia de Alajuela, Costa Rica (10.20152°N, 84.48144°W, WGS 84), 
we located a juvenile I. melanochlorus on a leaf 30 cm above the 
ground (Fig. 1). The distance to the nearest stream was 410 m, 
and it was on the edge of a pasture where there were few rocks, 
as well as little dense vegetation and leaf litter. To the best of 

our knowledge, this is the first photographic record of arboreal 
behavior in this species. In fact, this behavior of climbing and 
resting within the vegetation during the night is common across 
toads and may have developed as a strategy to avoid predators 
(Lindquist et al. 2007. Phyllomedusa 6:37–44; Granda-Rodriguez 
et al. 2008. Herpetotropicos 4:87-93; De Noronha et al. 2013. 
Herpetol. Bulletin 124:22–23). Grubb and Neill (1971, op. cit.) ob-
served arboreal behavior of I. valliceps in areas with few shelters 
and did not observe any arboreal behavior in areas with abun-
dant shelters. Due to the conditions of the site where we con-
ducted our observation, we believe that the arboreal behavior 
of I. melanochlorus may also be due to the reduction of typical 
refuges in disturbed areas. 

We thank Victor J. Acosta Chaves for comments on this note.
BRAYAN HEINER MORERA-CHACÓN, Instituto Internacional en Con-

servación y Manejo de Vida Silvestre, Universidad Nacional, Heredia, Costa 
Rica. (e-mail: morera.b91@gmail.com); JAIRO VILLALOBOS-SOLÓRZ-
ANO, Estación de Investigación José Miguel Alfaro, San Ramón, Alajuela, 
Costa Rica; MARÍA JOSÉ VINDAS-CORDERO and SHIRLEY RUIZ, Gestión 
de los Recursos Naturales, Universidad de Costa Rica, Alajuela, Costa Rica.

LEPTODACTYLUS LATRANS (Butter Frog). DIET. Leptodactylus 
latrans is one of the largest frog species in the Pantanal region of 
Brazil. They have a generalist and opportunistic diet, preferably 
feeding on arthropods, including crustaceans (Decapoda) (Pa-
zinato et al. 2011. Biotemas 24:147–151), as in the record of the 
crab Trichodactylus panoplus in their diet (Oliveira et al. 2009. 
Biodiversidade Pampeana 7:44–46). 

In this study, we present the first record of the Poppiana 
argentiniana crab in the diet of L. latrans in the northern 
Pantanal region (Fig. 1). A female L. latrans (SVL = 10.3 cm) was 
collected by an active nocturnal search on 5 August 2017, on 
the bank of the Paraguay River at the Taiamã Ecological Station 
(TES), Cáceres, Mato Grosso, Brazil (16.88921°S, 57.49584°W; 
WGS 84). The specimen was euthanized with an injectable 
solution of 2% lidocaine hydrochloride (Xylestesin®), fixed 
in 10% formalin, preserved in 70% alcohol and deposited 
(CELBE-A-0080) in the collection of the Centro de Pesquisa de 
Limnologia, Biodiversidade e Etnobiologia do Pantanal (CELBE) 
of the State University of Mato Grosso (UNEMAT), Cáceres, 
Mato Grosso, Brazil. To analyze diet, we removed the stomach 
through a ventral incision, and then examined with the aid of 

Fig. 1. Incilius melanochlorus observed on vegetation above ground 
level in Costa Rica.
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a stereoscopic microscope. The identification of the crab was 
based on Magalhães (2003. Família: Pseudothelphusidae e 
Trichodactylidae. In G. A. S. Melo [ed.], Manual de identificação 
dos Crustáceos Cecápodos de Água Doce Brasileiros, pp. 143–
297. Edições Loyola, São Paulo, Brazil).

The P. argentiniana we found was a male and filled the entire 
stomach of the L. latrans. A large part of the diet of anurans is 
comprised of terrestrial prey, although aquatic and semiaquatic 
prey are sporadically captured (Sole et al. 2009. Herpetol. Notes 
2:9–15). From this record we confirm that P. argentiniana is part 
of the diet of L. latrans in wetlands in the Pantanal biome. Other 
crustaceans have been reported in the Pampa biome (Oliveira 
et al. 2009, op. cit.), as well as in an area of   high humidity in the 
Atlantic Rainforest (Sole et al. 2009, op. cit.). The TES presents 
little information about its local fauna in its management plan, 
so this report contributes to the ecological knowledge of the 
local biodiversity.

We are grateful to Derick Victor de Souza Campos for 
photographing the crab. We thank the Rede Internacional 
Erosão da Biodiversidade Project, UNEMAT for their assistance 
in the field, as well as SISBIO for the licenses (#8849-1; 59443-
1) and ICMBio for support and infrastructure in support of our 
research, in addition to Daniel Luis Z. Kantek and his team at the 
TES. Thanks to the Fundação de Amparo à Pesquisa do Estado de 
Mato Grosso (FAPEMAT) for the financing of the Erosão Network 
(# 037/2016). VDSA and JRM were supported by the FAPEMAT 
scholarship. ODS was supported by the CAPES (Coordenação de 
Aperfeiçoamento de Pessoal de Nível Superior) scholarship.

VANCLEBER DIVINO SILVA-ALVES (e-mail: vanclebeer@gmail.com), 
MANOEL DOS SANTOS FILHO, Programa de Pós-Graduação em Ciências 
Ambientais, Centro de Pesquisa de Limnologia, Biodiversidade, Etnobiolo-
gia do Pantanal, Universidade do Estado de Mato Grosso, Av. Santos Du-
mont s/n°, Cidade Universitária (Bloco II), CEP: 78.200-000, Cáceres, Mato 
Grosso, Brazil; JESSICA RHAIZA MUDREK, Programa de Pós-Graduação 
em Ecologia e Conservação da Biodiversidade, Instituto de Biociências, 
Universidade Federal de Mato Grosso, Mato Grosso, Brazil (e-mail: jes-
sicamudrek@gmail.com); ODAIR DIOGO DA SILVA, DIONEI JOSÉ DA 
SILVA, Programa de Pós-Graduação em Ambiente e Sistemas de Produção 
Agrícola, Universidade do Estado de Mato Grosso, Campus Universitário de 
Tangará da Serra, Rod. MT 358 Km 07, Jardim Aeroporto CEP: 78.300-000, 
Tangará da Serra, Mato Grosso, Brazil (e-mail: dioneijs@unemat.br).

LITHOBATES BERLANDIERI (Rio Grande Leopard Frog). EN-
DOPARASITE. Lithobates berlandieri occurs naturally in south-
west Texas and southeastern New Mexico, USA, to southern 
Mexico and has been introduced into Arizona and California 
(Dodd 2013. Frogs of the United States and Canada. Vol. 2. Johns 
Hopkins University Press, Baltimore, Maryland. 982 pp.). In this 
note, we report the first occurrence of the cestode Ophiotaenia 
magna in L. berlandieri.

One male L. berlandieri (SVL = 80 mm) collected 16 
September 1949, 8 km S. of Brownwood, (31.71°N, 98.99°W 
WGS 84), Brown County, Texas and deposited in the Biodiversity 
Research and Teaching Collection (TCWC), Department of 
Wildlife and Fisheries Science, Texas A & M University, College 
Station, Texas as TCWC 4238, was examined. The frog was fixed 
in 10% formalin and stored in 70% ethanol. The body cavity was 
opened by a longitudinal incision and the digestive tract was 
removed and examined. The esophagus, stomach, and small 
and large intestine were opened and examined for helminths 
utilizing a dissecting microscope. One adult cestode was found 
in the small intestine. It was regressively stained in hematoxylin, 
mounted in Canada balsam and examined as a whole mount 
under a compound microscope. The scolex was not available for 
study. However, based on comparisons of proglottid morphology 
with drawings in the original description (Hannum 1925. Trans. 
Amer. Microscop. Soc. 44:148–155), the cestode was identified as 
Ophiotaenia magna. It was deposited in the Harold W. Manter 
Laboratory (HWML), University of Nebraska, Lincoln, USA as O. 
magna (HWML 216015).

Ophiotaenia magna is a common cestode in North American 
anurans. A list of anuran species hosts published for O. magna 
is in (Prudhoe and Bray 1982. Platyhelminth Parasites of the 
Amphibia. Oxford University Press, London, U.K. 217 pp. + 4 
microfiche). Lithobates tarahumarae (Bursey and Goldberg 
2001. J. Parasitol. 87:340–344) should be added to that list. 

Other Cestoda found in L. berlandieri include Cylindrotaenia 
americana (Jones 1987. Syst. Parasitol. 10:165–245), Ophiotaenia 
filaroides, Proteocephalidea (larvae) (León-Règagnon et al. 2005. 
Southwest. Nat. 52:251–258), and Mesocestoides sp. (McAllister 
and Conn 1990. J. Wildl. Dis. 26:540–543.). Lithobates berlandieri 
represents a new host for O. magna.

We thank T. J. Hibbitts (TCWC) for permission to examine L. 
berlandieri. 

STEPHEN R. GOLDBERG, Whittier College, Department of Biol-
ogy, Whittier, California 90608, USA (e-mail: sgoldberg@whittier.edu); 
CHARLES R. BURSEY, Pennsylvania State University, Shenango Campus, 
Department of Biology, Sharon, Pennsylvania 16146, USA (e-mail: csb13@
psu.edu).

Fig. 1. A) Leptodactylus latrans captured at the TES, Cáceres region, 
Pantanal Mato-Grossense; B) Poppiana argentiniana found as prey 
in the stomach of L. latrans (CELBE-A-0080).
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LITHOBATES CATESBEIANUS (American Bullfrog). DIET. The 
American Bullfrog is a voracious predator. While most of their 
diet consists of small arthropod prey items, they do consume 
amphibians, fish, and mammals and more rarely, avian and non-
avian reptiles (Jancowski and Orchard 2013. Neobiota 16:17–31). 
Prey items can be both numerous and large (Wu et al. 2005. J. 
Herpetol. 39:668–674; Liu et al. 2015. Asian Herp. Res. 6:34–44), 
but relatively few data exist on vertebrate prey size. Here we de-
scribe an adult male bullfrog that had consumed an avian prey 
item approximately 30% of its body weight.

Around 2300 h on 17 July 2018 we captured invasive bullfrogs 
at Fernhill Wetlands, Forest Grove, Washington County, Oregon, 
USA (45.50967°N, 123.08489°W; 50 m elev.). Frogs were captured 
by hand and euthanized the following morning. As we were 
preserving individuals, we noted the presence of a large prey 
item with the feet and tail just emerging from the mouth. We 
measured the SVL and weight of the bullfrog and dissected 
the individual removing the stomach, small intestine, and 
large intestine after formalin injection. The bullfrog (117.7 mm 
SVL, 44.7 mm gape, 225 g with prey) had a distended stomach 
containing an adult Spotted Towhee (Pipilo maculatus). The 
towhee was ingested headfirst and was only partially digested at 
the time of dissection. The bird weighed 53.2 g with tarsus length 
of 30.6 mm, wing length of 84 mm, and tail length of 86 mm. The 
bullfrog stomach also had evidence of an earwig (Dermaptera) 
and a single beetle (Coleoptera; 9.6 mm total length).

Specimens are deposited in the teaching collection of 
Pacific University (LMC 0154) and were collected under Oregon 
Department of Fish and Wildlife Scientific Take Permit 047–18 
and Pacific University IACUC R–0025 to LMC.

LAUREN M. CHAN, WYATT ENG, BRANDON HERGERT, ALISON 
OSBRINK-McINROY, and CHRISTOPHER N. TEMPLETON, Department 
of Biology, Pacific University, Forest Grove, Oregon 97116, USA (email: 
lchan@pacificu.edu).

ODORRANA AMAMIENSIS (Amami Tip-nosed Frog). PREDA-
TION. Odorrana amamiensis is a relatively large (56–101 mm 
SVL) terrestrial frog species (Matsui and Maeda 2018. Encyclo-
pedia of Japanese Frogs. Bun-ichi Sogo Shuppan, Tokyo, Japan. 
pp. 156–159). This species is endangered and endemic to Ama-
mi-Oshima Island and Tokunoshima Island (Matsui 1994. Zool. 
J. Linn. Soc. 111:385–415). Because this species is in the process 
of evolutionary diversification between the islands, conserva-
tion measures are needed (Komine and Watari 2019. Zool. Sci. 
36:410–416). This species inhabits subtropical montane forests 

and breeds at montane streams from October to May (Matsui 
and Maeda 2018, op. cit.). Eriocheir japonica (Japanese Mitten 
Crab) is a common crab distributed in east Asia including Sak-
lalin, Japan, Korea, and Taiwan (Miyake 1983. Japanese Crus-
tacean Decapods and Stomatopods in Color, Vol. II, Brachyura 
[Crabs] [In Japanese]. Hoikusha, Osaka, Japan. 277 pp.). This is a 
large, benthic species ranging from the upper reaches of rivers to 
coastal areas. This species migrates from freshwater to the sea to 
breed (Kobayashi 1999. Jpn. J. Benthol. 54:24–35). 

Here, I report the predation of O. amamiensis by E. japonica 
on Amami-Oshima Island, Japan (Fig. 1A). At 2009 h on 3 
December 2015, I observed an E. japonica (carapace width 
ca. 60 mm) preying on an O. amamiensis (SVL ca. 70 mm) in 
an upper river on Amami-Oshima Island, Japan (28.33502°N, 
129.45127°E; WGS 84; 306 m elev.). A previous study reported 
that E. japonica mainly feeds on detritus and rarely predates 
animals (Kobayashi 2009. Plankton Benthos Res. 4:77–87). In this 
case it is not clear whether the E. japonica predated or scavenged 
the O. amamiensis as the O. amamiensis was already dead at the 
time of observation. At the time, O. amamiensis had gathered 
to breed at the small stream and thus predation may have been 
opportunistic. The E. japonica consumed part of the thigh of the 
O. amamiensis (Fig. 1B). This observation provides insight as to 
how the endangered O. amamiensis fits into the native food web 
of this subtropical island.

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

PROCERATOPHRYS ARIDUS. DIET. Proceratophrys aridus is en-
demic to the Brazilian Caatinga and was described from speci-
mens from the municipality of Milagres, Ceará, Brazil (Cruz et 
al. 2012. South Am. J. Herpetol. 7:110–122). Understanding food 
networks and energy transfer in a community requires knowl-
edge of the food habits of the species (Brito et al. 2012. Herpetol. 

Notes 5:85–89). Anurans are considered opportunistic predators, 
their diets reflecting the availability of prey of an appropriate 
size (Duellman and Trueb 1994. Biology of Amphibians. Mc-
Graw-Hill, New York. 670 pp.; Giaretta et al. 1998. Rev. Bras. Biol. 
15:385–388). 

As sit-and-wait predators, species of the genus Proceratoprhys 
(Giaretta et al. 1998, op. cit.; Brito et al. 2012, op. cit.) need to 
consume large and mobile prey (Boquimpani-Freitas et al. 2002. 
J. Herpetol. 36:318–322). Brito et al. (2012, op. cit.) reported the 
diet of P. criticeps to be composed mainly of insects (Isoptera, 
Orthoptera, and Coleoptera). The diet of P. boiei included insects 
(Orthoptera, Coleopeta) and spiders (Araneae) (Giarretta et 
al. 1998. Rev. Bras. Biol. 15:385–388; Klaion et al. 2011. Anais 
da Academia Brasileira de Ciências 83:1303–1312; Teixeira e 
Coutinho 2002. Bol. Mus. Biol. Mello Leitão 14:13–20). Spiders 
(Araneae) were also found in the diet of P. appendiculata 
(Boquimpani-Freitas et al. 2002. J. Herpetol. 36:318–322) 
demonstrating that the Araneae may be an important part of 
the diet of this genus. Araújo et al. (2007. Copeia 2007:855–865) 
reported spiders and scorpions (Scorpiones) in the diet of an 
unidentified species of Proceratoprhys.

Here we provide information about the diet of P. aridus. A 
single female P. aridus (SVL = 45.2 mm) was collected in March 
2018 in the municipality of Várzea Alegre (6.86944ºS, 39.385ºW, 
WGS 84; 297 m elev.), Ceará, within the Caatinga domain 
in northeastern Brazil (SISBIO license No. 62017-1). After 
euthanasia, we analyzed the stomach contents of the specimen, 

Fig. 1. A) Odorrana amamiensis being predated by Eriocheir japonica 
on Amami-Oshima Island, Japan; B) Odorrana amamiensis after be-
ing predated by Eriocheir japonica. 
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and identified two categories of prey: Scorpiones and Araneae. 
This is the first record of the orders Scorpiones and Araneae in 
the diet of P. aridus.

NAYANE KELY SILVA SAMPAIO (e-mail: nayane-kelly@hotmail.com), 
ÉRICA GOMES DA SILVA, CÍCERO LEONARDO DE MORAIS PINTO, 
RIVANILDA GONÇALVES DUARTE, Departamento de Ciências Biológicas 
(DCB) Laboratório de Parasitologia/Zoologia, Universidade Regional do Cari-
ri–URCA, Campus Pimenta, CEP 63100-000, Crato, Ceará, Brazil; ADONIAS 
APHOENA MARTINS TEIXEIRA, Departamento de Sistemática e Ecologia 
(DSE), Universidade Federal da Paraíba – UFPB, Cidade Universitária, Campus 
I, CEP 58059-900, João Pessoa, Paraíba, Brazil; WALTÉCIO DE OLIVEIRA AL-
MEIDA, Departamento de Química Biológica (DQB), Laboratório de Parasi-
tologia/Zoologia, Universidade Regional do Cariri–URCA, Campus Pimenta, 
CEP 63100-000, Crato, Ceará, Brazil; SAMUEL VIEIRA BRITO, Centro de 
Ciências Agrárias e Ambientais, Universidade Federal do Maranhão – UFMA, 
Boa Vista, Chapadinha, Maranhão 65500–000, Brazil.

PROCERATOPHRYS ARIDUS. ENDOPARASITES. Aplectana 
membranosa is a nematode (Cosmocercidae) that is widely 
distributed in the neotropics (Campião et al. 2014. Zootaxa 
1:1–19). The Cosmocercidae are mainly parasites of vertebrates 
(Vanderburgh and Anderson 1987. Can. J. Zool. 65:1650–1661), 
and have been described from the gastrointestinal systems 
of anurans (Campião et al. 2014, op. cit.; Alcantara et al. 2018. 
J. Parasitol. 104:550–556; Teles et al. 2018b. Comp. Parasitol. 
85:208–211). The genus Proceratophrys is composed of 41 spe-
cies of frogs from Brazil, Argentina, and Paraguay (Frost 2018. 
Amphibian Species of the World: an Online Reference. Version 
6.1; accessed 16 June 2018. Electronic database accessible at 
https:amphibiansoftheworld.amnh.org). Proceratophrys aridus 
(Fig. 1) inhabits the Caatinga ecoregion.

In the present study, we analyzed a specimen of P. aridus 
(SVL = 42.5 mm) captured in the municipality of Várzea Alegre, 
northeast Brazil (6.86944ºS, 39.385ºW, WGS 84; 297 m elev.) 
on 13 March 2018. It was anesthetized intramuscularly and 

then euthanized with intravenous potassium chloride. The 
body cavity, respiratory system, and gastrointestinal tract were 
examined for endoparasites using a stereomicroscope. The 
recorded nematodes were counted, preserved in 70% alcohol, 
mounted on slides, and identified with the aid of an optical 
microscope. We found 235 Aplectana membranosa in the small 
intestine. This is the first record of A. membranosa infecting 
P. aridus. Aplectana membranosa was originally described 
from Leptodactylus latrans (Leptodactylidae) and has also 
been recorded in the following species: Ischnocnema parva, 
L. mystaceus, L. lineatus, L. pentadactylus, L. rugosus, L. vastus, 
Odontophrynus americanus, Rhinella granulosa, R. guttatus, 
R. icterica, R. marina, R. jimi, and R. diptycha (Campião et al. 
2014, op. cit.). It has a direct life cycle and a high reproductive 
rate, which facilitates the propagation of its larvae in the 
environment. Infection occurs through the skin or by accidental 
ingestion of eggs or larvae (Anderson 2000. Nematode Parasites 
of Vertebrates: Their Development and Transmission, 2nd 
ed. CABI Publishing, Wallingford, Oxon, UK. 650 pp.). These 
parasites are of great biological importance in the trophic 
relationships and conservation studies of their host populations 
(Marcogliese 2005. Int. J. Parasitol. 35:705–716). Several studies 
reporting endoparasites in anurans have been conducted in the 
last decade (Anjos 2011. Neotropical Helminthol. 5:107–111; 
Teles et al. 2014. Herpetol. Notes 7:355–356; Teles et al. 2015. J. 
Biol. 75:251–253), but about 90% of anuran species in Brazil have 
not been investigated for parasites (Campião et al. 2014, op. cit.). 
Such studies investigating the parasitic associates of anurans, 
like P. aridus, would provide important data for future studies 
related to both parasitology and the ecology of these amphibians.

NAYANE KELY SILVA SAMPAIO, JANAINA MARQUES DO NASCI-
MENTO, IGOR DE SOUZA CAMILO (e-mail: igorkamilo17@gmail.com), 
ÉRICA GOMES DA SILVA, Departamento de Ciências Biológicas (DCB); 
ADONIAS APHOENA MARTINS TEIXEIRA, Departamento de Sistemáti-
ca e Ecologia (DSE), Programa de Pós-Graduação em Ciências Biológicas 
(Zoologia), Laboratório de Hidrologia, Microbiologia e Parasitologia (LA-
HMP), Universidade Federal da Paraíba – UFPB, Cidade Universitária, Cam-
pus I, CEP 58059-900, João Pessoa, Paraíba, Brazil; WALTÉCIO DE OLIVEI-
RA ALMEIDA, Departamento de Química Biológica (DQB), Laboratório de 
Parasitologia/Zoologia, Universidade Regional do Cariri–URCA, Campus 
Pimenta, CEP 63100- 000, Crato, Ceará, Brazil; SAMUEL VIEIRA BRITO, 
Centro de Ciências Agrárias e Ambientais, Universidade Federal do Maran-
hão – UFMA, Boa Vista, Chapadinha, Maranhão 65500–000, Brazil.

RANA ONCA (Relict Leopard Frog). DIET and MORTALITY. 
Rana onca was once presumed extinct, although populations of 
this species persisted (Jaeger et al. 2001. Copeia 2001:339–354). 
Since the early 2000s, a multi-agency conservation effort to sup-
plement native populations and establish new populations has 
been undertaken (Fed. Reg. 81:69434–69437). Following the re-
lease of juvenile R. onca into a newly created refugium habitat, 
several of them were observed consuming Apis mellifera scutel-
lata (Africanized Bee). One individual R. onca was killed while 
attempting to consume an A. m. scutellata. Although anuran di-
ets often include prey of the order Hymenoptera (Whitaker 1961. 
Herpetologica 17:173–179), this is the first report of juvenile R. 
onca preying upon, and in one case being killed by, A. m. scutel-
lata. 

On 29 May 2018 at approximately 1030 h, 100 newly post-
metamorphic R. onca were released into an artificial pond 
refugium at the Springs Preserve in Las Vegas, Clark County, 
Nevada, USA (36.17462°N, 115.18405°W; WSG 84). The frogs 

Fig. 1. A) Adult specimen of Proceratophrys aridus; B) male specimen 
of Aplectana membranosa, posterior view with a pair spicules; C) full 
view of Aplectana membranosa female. 1A) 
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originated from three egg masses that were collected, as part 
of a conservation program, from remnant populations of the 
species in Black Canyon, Lake Mead National Recreation Area, 
Clark County, Nevada, USA (Bradford et al. 2004. Southwest. 
Nat. 49:218–228). The eggs and resultant tadpoles were reared 
in a laboratory setting until metamorphosis. At the time of their 
release, the R. onca averaged 32 mm SVL.

Within minutes of being released, the juvenile R. onca be-
gan consuming A. m. scutellata that frequented the pond’s edge, 
presumably to obtain water for evaporative cooling of their hive. 
One of the newly-released R. onca attempted to consume an A. 
m. scutellata and was stung. The encounter was captured on 
video (https://vimeo.com/356479040) and slow-motion footage 
was used to determine the sequence of events. The R. onca cap-
tured a flying A. m. scutellata with its tongue and retracted the 
entire bee into its mouth. The R. onca appears to have then been 
stung in the tongue and immediately attempted to dislodge the 
A. m. scutellata. To do so, the frog unfurled its tongue as it pushed 
the bee away with its right front foot, without success. The A. m. 
scutellata was securely affixed by its barbed stinger to the frog’s 
tongue. Upon failing to dislodge the A. m. scutellata, the R. onca 
leapt away with the bee still attached. The R. onca jumped errati-
cally several times, dislodging the bee, which was immediately 
consumed by another frog. The frog landed in the pond, where 
it began to swim in a lopsided manner. It swam in a couple of 
circles before sinking to the bottom of the pond. The R. onca was 
collected and taken back to the laboratory. At the time of collec-
tion, the R. onca was unresponsive to stimuli, but appeared to be 
alive. It died within 24 h. 

Previous work has shown that bee venom has an effect on the 
autonomic and neuromuscular system of frogs (Nabil et al. 1998. 
HET 17:185–190). Vetter et al. (1999. West. J. Med. 170:223–227) 
provided a succinct overview of bee venom components and 
their effects on cells. The other R. onca observed eating A. m. 
scutellata suffered no apparent ill effects after approximately one 
hour of post-release observations. Toads are known to consume 
bees without ill effect (Slonaker 1900. Indiana Acad. Sci.:167–
170), but have exhibited some learned avoidance (Brower and 
Brower 1962. Am. Nat. 96:297–307).

The R. onca refugium at the Springs Preserve was established 
under Landowner Cooperative Agreement #LCA-R01 with 

the assistance of the Nevada Department of Wildlife (NDOW 
Permit #489200) and US Fish and Wildlife Service under the 
programmatic Relict Leopard Frog Candidate Conservation 
Agreement with Assurances. Support for the rearing of R. onca 
was provided to the University of Nevada, Las Vegas (UNLV) 
by the Clark County Desert Conservation Program (Project 
2015-UNLV-1550A) to further implement or develop the Clark 
County Multiple Species Habitat Conservation Plan. Protocols 
involving live animals were approved by the Institutional Animal 
Care and Use Committee at UNLV, and authorized under permits 
by NDOW and the National Park Service, Lake Mead National 
Recreation Area.

AUDREY R. BENNET, Southern Nevada Water Authority, 100 City 
Parkway, Suite 700, Las Vegas, Nevada 89123, USA (e-mail: Audrey.Ben-
nett@snwa.com); REBECA RIVERA, University of Nevada, Las Vegas, 4505 
S. Maryland Pkwy, Las Vegas, Nevada 89154, USA (e-mail: rivera488@gmail.
com); RAYMOND A. SAUMURE, Southern Nevada Water Authority, 100 
City Parkway, Suite 700, Las Vegas, Nevada 89123, USA (e-mail: insculpta@
gmail.com); THOMAS O’TOOLE, The Springs Preserve, 333 S. Valley View 
Blvd, Las Vegas, Nevada 89107, USA, (e-mail: Thomas.O’Toole@springspre-
serve.org); JEF R. JAEGER, University of Nevada, Las Vegas, 4505 S. Mary-
land Pkwy, Las Vegas, Nevada 89154, USA (e-mail: jef.jaeger@unlv.edu); 
PAUL R. BEAN, Joshua Tree Productions Incorporated, 9181 Golden Feath-
er Ct, Las Vegas, Nevada 89147, USA (e-mail: paul@joshuatreetv.com). 

RANA SPHENOCEPHALA (Southern Leopard Frog). DIET. Leop-
ard frogs have been reported to feed on a variety of vertebrates, 
including fish, salamanders, and frogs (Wright and Wright 1949. 
Handbook of Frogs and Toads of the United States and Canada. 
Third Edition. Comstock Publishing Company, Ithaca, New York. 
640 pp.; Johnson 1987. Amphibians and Reptiles of Missouri. 
Missouri Department of Conservation, Jefferson City. 368 pp.). In 
Oklahoma, Force (1925. Copeia 1925:2527) reported that R. sphe-
nocephala ate mainly insects. However, Carr (1940. Univ. Florida 
Publ. Biol. Sci. Ser. 3:1118) mentioned that leopard frogs were in-
discriminant feeders which suggests they can be opportunistic 
predators. Here, I report the first instance of a R. sphenocephala 
feeding on a reptile (skink).

On 25 August 2019, an adult (73 mm SVL) female R. 
sphenocephala was collected by hand outside a residence in 
Hochatown, McCurtain County, Oklahoma, USA (34.17107°N, 

Fig. 1. Food item in stomach of Rana sphenocephala from McCurtain County, Oklahoma, USA. A) Plestiodon fasciatus in situ (arrow); B) 
Opened stomach showing P. fasciatus (arrow); C) Prey body removed from gut and separate tail (arrow). Note scale (mm).
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94.75184°W; WGS 84). It was taken to the laboratory, pithed, 
and a mid-ventral incision was made to expose the stomach 
contents, which was found to contain a skink (Fig. 1AD) and 
miscellaneous insects (mostly coleopterans). The skink was 
identified as a juvenile (33 mm SVL) Plestiodon fasciatus (Five-
lined Skink). Two additional adult R. sphenocephala collected 
the same week from the same site had various insects in their 
stomachs. Voucher specimens of both were deposited into the 
Arkansas State University Museum of Zoology (ASUMZ 34065, 
34066). To my knowledge, there appears to be no previously 
published reports of a southern leopard frog eating any reptile.

I thank S. E. Trauth (ASUMZ) for literature and expert 
curatorial assistance. A Scientific Collecting Permit was issued by 
the Oklahoma Department of Wildlife Conservation.

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

RANA ZHENHAIENSIS (Zhenhai Brown Frog). PREDATION. 
Anurans are preyed upon by a variety of vertebrates and inver-
tebrates (Toledo et al. 2007. J. Zool. 271:170–177). Crayfish may 
consume amphibian eggs (Ward et al. 1981. Copeia 1981:724–
726) and larvae (Fauth 1990. Ecology 71:1609–1616) and may 
also cause sub-lethal damage to tadpoles (Figiel et al. 1991. Can. 
J. Zool. 69:830–834). Crayfish prey on a variety of amphibians, 
e.g., Rana temporaria, R. arvalis, R. esculenta, Bufo bufo, Tritu-
rus cristatus, and Hyla arborea (Axelsson et al. 1997. Amphibia-
Reptilia 18:217–228).

Procambarus clarkii (Red Swamp Crayfish) is native to south-
central USA and northeastern Mexico and is one of the world’s 
most invasive species (Huner 1988. In Holdich and Lowery [eds.], 
Freshwater Crayfish: Biology, Management and Exploitation, pp. 
239–261. Timber Press, Portland, Oregon). Procambarus clarkii 
was introduced to Nanjing, China from Japan in 1929 (Yue et al. 
2010. Biol. Invasions 12:2697–2706). This species is now widely 
distributed in almost all types of freshwater habitats, including 
lakes, ponds, streams, reservoirs, and paddy fields (Wang et al. 
2009. Biodivers. Sci. 17:518–523). Here, we report a predation 
event on an egg mass of Rana zhenhaiensis by P. clarkii.

We observed an individual P. clarkii feeding on R. zhenhaiensis 
egg masses (Fig. 1) in a small water body in Nanjing, People’s 
Republic of China (32.06°N, 118.82°E; WGS 84) on 3 March 2018. 
The air temperature was 14–15°C. In general, P. clarkii threatens 
local biodiversity in freshwater ecosystem and environments. 
Similar reports were published with other species, for instance, 
predation of Bufo calamita embryos by P. clarkii (Cruz et al. 
2006. Copeia 2006:274–280). Due to the difficulty of observing 
these types of events in nature (e.g., Portheault et al. 2007. 
Rev. Ecol. Terre. Vie. 62:315–322), predation records are an 
important source of information as they directly contribute 
to the knowledge of animal communities and their ecological 
connections. To our knowledge, this is the first documentation 
of R. zhenhaiensis being preyed upon by P. clarkii.

HINA AMIN, AMAËL BORZÉE, and KEVIN R. MESSENGER, College 
of Biology and the Environment, Nanjing Forestry University, Jiangsu, Nan-
jing, 210037, People’s Republic of China (e-mail: kevinrmessenger@gmail.
com).

RHINELLA MARINA (Cane Toad). PREDATION. Rhinella marina 
is a large toad native to Central and South America and invasive 
in Florida, USA, with a current established range throughout por-
tions of the southern peninsula north to Tampa (https://edis.ifas.
ufl.edu/pdffiles/UW/UW43200.pdf; accessed 29 July 2019). This 
species is toxic at all life stages, and can cause illness or death 
when consumed by predators. In adult cane toads, most toxins 
are contained in large parotoid glands located above the shoul-
ders (Shine 2010. Quart. Rev. Biol. 85:253–291). Didelphis virgin-
iana (Virginia Opossum; Didelphidae) is a nocturnal marsupial 
with a native range extending from southern Canada, throughout 
the eastern United States, and into Central America (Gardner and 
Sunquist 2003. In Feldhamer et al. [eds.], Wild Mammals of North 
America: Biology, Management, and Conservation. Second edi-
tion, pp. 3–29. Johns Hopkins University Press, Baltimore, Mary-
land). Didelphis virginiana are omnivorous and often eat small 
reptiles, amphibians, and mammals. 

At 0845 h on 7 July 2019, we found an adult D. virginiana 
confined with a predated R. marina inside an experimental trap 
set at a private residence in Naples, Florida, USA (26.12051°N, 
81.79707°W; WGS 84; Fig. 1). The D. virginiana was probably 
lured inside by the toad that had been captured. The opossum 
consumed only the head of the R. marina and did not ingest 
the parotoid glands and the remaining portion of the body. We 
observed the D. virginiana for a total of 25 minutes, during which 
time it showed no apparent signs of poisoning such as foaming of 
the mouth, disorientation, or seizures. Both species are nocturnal, 
therefore it is likely that the predation event occurred several 
hours prior to our early morning observation. The D. virginiana 
was safely released from the trap.

To our knowledge this is the first observation of R. marina 
being predated by D. virginiana. However, there have been two 

Fig. 1. Procambarus clarkii predation on Rana zhenhaiensis egg 
mass. 
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reports of D. marsupialis (Common Opossum) preying upon R. 
marina in Central America (Garrett and Boyer 1993. Herpetol. Rev. 
24:148; Laurance and Laurance 2007. Herpetol. Rev. 38:320–321). 
Didelphis virginiana may have resistance to envenomation by 
multiple snakes of the subfamily Crotalinae (Werner and Vick 
1977. Toxicon 15:29–32), but the species resistance to bufonid 
toxins has not been studied. Given the D. virginiana did not ingest 
the parotoid glands may suggest a learned behavioral response to 
ingest only non-toxic parts of the toad. Conversely, a taste aversion 
response may have been triggered if D. virginiana ingested a small 
amount of toxin. Rhinella marina may be lethal to many predators 
in southwest Florida, therefore learned behavioral responses or 
physiological adaptations which allow some species to safely eat 
toads, or avoid R. marina entirely, should be examined.

MELINDA J. SCHUMAN, Conservancy of Southwest Florida, 1495 Smith 
Preserve Way, Naples, Florida 34102, USA (e-mail: melindas@conservancy.
org); BENJAMIN J. MULLER (e-mail: benjamin.muller@ufl.edu); STEVE A. 
JOHNSON, Department of Wildlife Ecology & Conservation, University of 
Florida, 110 Newins-Ziegler Hall, Gainesville, Florida 32611, USA (e-mail: tad-
pole@ufl.edu)

RHINELLA PROBOSCIDEA (South American Common Toad). 
REPRODUCTIVE BEHAVIOR. Rhinella proboscidea inhabits 
western Amazon, from Brazil to Peru and probably reaching Ec-
uador. It is part of the Rhinella margaritifer group, represented 
by medium-sized frogs adapted to live on leaf litter and distrib-
uted from Central to South America (Moravec et al. 2014. ZooKeys 
371:35–56). Rhinella proboscidea is a terrestrial and diurnal spe-
cies, however, calling and reproduction may occur during the day 
and night (Lima et al. 2008. Guide to the Frogs of Reserva Adolpho 
Ducke, Central Amazonia. Áttema Design Editorial, Manaus, 176 
pp.). This species forms breeding aggregations and lays eggs in 
headwaters of streams or in shallow pools near streams (Zimmer-
man et al. 1988. J. Herpetol. 22:97–108; Menin et al. 2006. Zootaxa 
1258:47–56).

At 2212 h on 08 October 2012 we observed a reproductive 
aggregation of adults of R. proboscidea in a temporary small pond 
inside a hole formed by the roots ripped off of a fallen tree, in a 
terra firme upland forest, Presidente Figueiredo, Amazonas, Brazil 
(1.693886°S, 60.147957°W; WGS84). The hole was partially covered 
by rainwater, forming a pond ca. 15 cm wide and 30 cm deep 
(Fig. 1A). The pond was about 700 m from the closest stream. Two 

pairs of frogs were observed in amplexus inside the hole (Fig. 1B) 
and five other individuals not in amplexus were observed on the 
ground and in the vegetation surrounding the pond (Fig. 1C). The 
specimens on the leaves were at 50 cm height from the ground 
and males were observed calling around the hole.

Reproductive data is still considered lacking for the species of 
Rhinella margaritifer group. The habit of breeding in ponds distant 
from streams or rivers is reported for Rhinella margaritifer and 
probably Rhinella nasica (Hoogmoed 1986. Zool. Med. Leiden. 
51:265–275; Lescure et al. 2000. Patrim. Nat. 45:1–388). Herein, 
we describe for the first time Rhinella proboscidea breeding in a 
temporary small pond distant from any stream in an area of Terra 
Firme upland forest.

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

RAFAEL SOBRAL, Laboratório de Sistemática e Ecologia de Inverte-
brados de Solo, Instituto Nacional de Pesquisas da Amazônia – Campus II, 
Av. André Araújo, 2936, 69080-97, Manaus, Amazonas, Brazil (e-mail: rafa-
elsobralves@gmail.com); ALBERTO M. SILVA-NETO (e-mail: bio.alberto@
gmail.com) and DIEGO M. M. MENDES, Laboratório de Entomologia 

Fig. 1. Rhinella marina predated by Didelphis virginiana in Florida, 
USA.

Fig. 1. Mating Rhinella proboscidea near a temporary small pond 
from Brazilian Amazon. A) Pair mating near the pond; B) Close up 
view of the pair; C) Scheme of the surroundings of the pond.
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Sistemática Urbana e Forense, Instituto Nacional de Pesquisas da Amazô-
nia – Campus II, Av. André Araújo, 2936, 69080-97, Manaus, Amazonas, Bra-
zil (e-mail: diego.mello.mendes@gmail.com).

SCINAX AURATUS. PREDATION. Anurans are often predated by 
vertebrates and invertebrates at all stages of their life cycle (Du-
ellman and Trueb 1986. Biology of Amphibians. McGraw-Hill, 
New York, New York. 670 pp.; Wells 2007. The Ecology and Behav-
ior of Amphibians. University of Chicago Press, Chicago, Illinois. 
1148 pp.). Among the invertebrates, spiders are efficient predators 
(Menin et al. 2005. Phyllomedusa 4:39–47; Pombal Jr. 2007. Rev. 
Bras. Zool. 24:841–843), with predation documented in the Hyli-
dae by spiders in the families Ctenidae (Abarca et al. 2018. Herpe-
tol. Rev. 49:726–727), Lycosidae (Villanova et al. 2015. Herpetol. 
Rev. 46:412–413), Nephilidae (Souza et al. 2019. Herpetol. Rev. 
50:112), Pisauridae (Bernarde et al. 1999. Biociências 7:199–203), 
Trechaleidae (Zina 2006. Herpetol. Rev. 37:440), Theraphosidae 
(Ramírez-Castaño et al. 2014. Herpetol. Rev. 45:304), and Theridi-
idae (Tinoco et al. 2016. Herpetol. Rev. 47:641–642). 

Scinax auratus is a small, arboreal hylid, usually associated 
with bromeliads, shrubs, and grasses in the Atlantic Forests 
of northeastern Brazil (Bokermann 1969. Rev. Bras. Biol. 
29:159–162; Alves et al. 2004. Rev. Bras. Biol. 21:315–317). On 15 
December 2018 at 1848 h in Parque Nacional Serra de Itabaiana, 
Sergipe State, Brazil (11.30722°S, 37.58222°E; WGS 84), we found 
a spider, Avicularia sp. (Theraphosidae), grasping a S. auratus 
within a bromeliad. The spider had its chelicerae inserted in the 
frog’s left hindleg and some of the frog’s viscera was exposed (Fig. 

1). Spiders in the genus Avicularia attacking toads (Adenomera 
hylaedactyla) has been reported (Tavares-Pinheiro et al. 2019. 
Herpetol. Rev. 50:110–111), but this is the first documented 
predation of S. auratus by a spider in the genus Avicularia. 

GABRIEL DEYVISON DOS SANTOS CARVALHO (e-mail: gabriel.
deyvison@hotmail.com), TAINARA LIMA DA SILVA (e-mail: tainara.
lima2@outlook.com), JOSEFA JAQUELINE SANTOS OLIVEIRA (e-mail: 
jaque18oliiv@outlook.com), BRUNO FERNANDES FONSECA (e-mail: 
brunoff8@hotmail.com), HUGO ANDRADE (e-mail: hugoandrade915@
gmail.com), EDUARDO JOSÉ DOS REIS DIAS, Laboratório de Biologia e 
Ecologia de Vertebrados, Departamento de Biociências, Campus Prof. Al-
berto Carvalho, Universidade Federal de Sergipe, Itabaiana, Sergipe, Brazil 
(e-mail: ejrdias@hotmail.com).

SPEA BOMBIFRONS (Plains Spadefoot). LEUCISM. On visits in 
July and August 2014, July 2017, and June 2018, we detected leu-
cistic Spea bombifrons tadpoles among normal-pigmented indi-
viduals (see Fig. 1) in Yellowstone National Park (YNP). Leucistic 
individuals were entirely white to mostly white on the ventral 
and dorsal surfaces, with some individuals exhibiting a marbling 
pattern of the dark and light pigments; all had normal, dark-
colored eyes. On 19 June 2018 (Fig. 1), most of the individuals 
were between Gosner Stages 26–36 with various stages of hind 
limb development. Although leucistic S. bombifrons have been 
detected multiple times since 2014, leucistic individuals were 
not observed every year. For example, a recent visit in June 2019 
did not detect any leucistic S. bombifrons among the dozens of 
normal-pigmented larvae present at the breeding site. 

In spadefoots, leucism has seldom been documented. Leucistic 
adults have been documented in Scaphiopus hurterii (McKnight 
and Ligon 2013. Herpetol. Rev. 44:131–132) and both adults 
and tadpoles have been documented in Scaphiopus holbrookii 
(Gibson and Sattler 2010. Catesbeiana 30:73–81). An internet post 
informally documented a leucistic adult Spea bombifrons (http://
snakeymama.blogspot.com/2011/08/arizona-epic-part-4.
html) and a single adult S. bombifrons specimen was preserved 
in conjunction with a master’s thesis conducted in Iowa, USA 
(Mabry 1984. The Distribution and Reproduction of the Plains 
Spadefoot Toad, Scaphiopus bombifrons, in Iowa. Master’s Thesis. 
Drake University, Des Moines, Iowa. 49 pp.). To our knowledge, 
these accounts represent the only informal documentation of this 
morphological anomaly in S. bombifrons.

Our observations of S. bomibrons leucism were near Lower 
Geyser Basin, which is the only known breeding area for this 
species in YNP (Schneider et al. 2015. Northwest. Nat. 96:227–
229). The primary known breeding site for this population is 
a shallow, sparsely-vegetated, and geothermally-influenced 
wetland characterized by high water conductivity (range across 
the pond 1245–2230 µS/cm2 on 17 June 2019) and variable pH 
(range 6.8–9.1). High conductivity waters reflecting varying 

Fig. 1. Adult Scinax auratus preyed upon by Avicularia sp. in Parque 
Nacional Serra de Itabaiana, Sergipe State, Brazil. 
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Fig. 1. Leucistic Spea bombifrons from Lower Geyser Basin in Yellow-
stone National Park, Wyoming, USA. 
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degrees of geothermal influence may represent important 
breeding sites for some of YNP’s amphibians (see Klaver et al. 
2013. West. N. Am. Nat. 73:184–197).

We regard it noteworthy that additional examples of leucism 
in amphibians have been documented in northern YNP. Peterson 
and Patla (pers. comm.) found a metamorphosed Ambystoma 
mavortium in Rainy Lake on 12 July 1999. McMenamin (2009. 
Yellowstone Sci. 17:19–21) reported a pond population of 
A. mavortium in which almost every larva lacked nearly all 
pigmentation.

ANDREW M. RAY, Greater Yellowstone Network, National Park Service, 
Bozeman, Montana 59715, USA (e-mail: andrew_ray@nps.gov); CHARLES 
R. PETERSON, Department of Biological Sciences, Idaho State Univer-
sity, Pocatello, Idaho 83209, USA (e-mail: petechar@isu.edu); DEBRA A. 
PATLA, Northern Rockies Conservation Cooperative, Jackson, Wyoming 
83001, USA (e-mail: dpatla@silverstar.com); BENJAMIN J. THESING, De-
partment of Anthropology, University of Georgia, Athens, Georgia 30602, 
USA (e-mail: ben.thesing18@gmail.com); DYLAN SCHNEIDER (e-mail: 
dylan_schneider@partner.nps.gov) and JOHN J. TREANOR, Yellowstone 
Center for Resources, Yellowstone National Park, Mammoth Hot Springs, 
Wyoming 82190, USA (e-mail: john_treanor@nps.gov). 

SPHAEROTHECA ROLANDAE (Roland’s Burrowing Frog) and 
UPERODON GLOBULOSUS (Indian Balloon Frog). INTER-
SPECIFIC AMPLEXUS. Amplexus may vary within species geo-
graphically and temporally according to population density 
(Wells 2007. The Ecology and Behavior of Amphibians. Uni-
versity of Chicago Press, Chicago, Illinois. 1148 pp.). Amplexus 
normally occurs between a single male and female of the same 
species, but sometimes deviations can be seen such as multi-
ple-individual amplexus (Ayres 2008. North-West J. Zool. 4:327–
330; Mollov et al. 2010. Biharean Biol. 4:121–125; Oliveira et al. 
2014. Herpetol. Notes 7:119–120). Heterospecific amplexus in 
anurans is well known from the New World (Marco and Lizana 
2002. Ethol. Ecol. Evol. 14:1–8). The behavior may arise due to 
a lack of available females for male anurans, such that they will 
engage in amplexus with almost anything, from dead conspe-
cifics (Ayers 2010. Herpetol. Rev. 41:192–193), the fingers of hu-
man observers, or inanimate objects (Streicher 2008. Herpetol. 
Rev. 39:75). However, the phenomenon is scarcely reported 
from India.

At 2330 h on 31 July 2018, during the recent biodiversity 
assessment program at North Orissa University Campus, 
Baripada, Odisha, India, we found a male Sphaerotheca 
rolandae mounted on a female Uperodon globulosus (21.9257°N, 
86.7699°E; WGS 84) (Fig. 1). The male had gripped the female in 
axillary amplexus. However, the amplexus was not followed by 
release of gametes. Uperodon globulosus is a widely distributed 
species in India and neighboring regions in Bangladesh, Bhutan, 
and Nepal (Garg 2018. Zootaxa 4384:1:1–88). Sphaerotheca 
rolandae is a secretive species in the Eastern Ghats, spending 
most of its time underground. They are mostly seen at night, 
especially after rain (Deuti 2014. Rec. Zool. Surv. India 114:119–
144). Although both are common species in Odisha and occur 
in similar habitats, interfamilial amplexus between these two 
species has not been reported (Dutta 1997. Amphibians of India 
and Sri Lanka [Checklist and Bibliography]. Odyssey Publishing 
House, Bhubaneswar, India. 342 pp.).

To date, only intraspecific and interspecific amplexus has 
been reported for these species (Bhattarai et al 2018. IRCF Rept. 
& Amph. 25: 29–30; Sayyed and Nale 2018. IRCF Rept. & Amph. 
24:193–196) and the present observation is the first record of 

interfamilial amplexus between anurans in the Microhylidae 
and Dicroglossidae from India.

KHAN ASHAHARRAZA, Department of Wildlife and Biodiversity Con-
servation, North Orissa University, Baripada-757003, Odisha, India (e-mail: 
ashaharrazakhan@gmail.com); SAIPARI SAILO, Central Zone Regional 
Center of Zoological Survey of India, Jabalpur-482002, Madhya Pradesh, 
India; CUCKOO MAHAPATRA, Department of Zoology, North Orissa Uni-
versity, Baripada-757003, Odisha, India.

TESTUDINES — TURTLES

ACTINEMYS MARMORATA (Northern Pond Turtle) and 
ACTINEMYS PALLIDA (Southwestern Pond Turtle). 
SPECTACLE RETENTION. The retention of eye caps, eye 
shields, or spectacles is not unusual in some reptilian groups. 
Snakes, particularly those housed in sub-optimal conditions 
for the species, may retain these spectacles for long periods, 
occasionally requiring intervention for removal (Kahn and Scott 
2011. The Merck Veterinary Manual. Merck & Co., Whitehouse 
Station, New Jersey). Turtles, which do not retain spectacles as 
adults, do possess them while in the egg.  These structures likely 
protect the eye while the turtle is developing, but under normal 
conditions, these spectacles are shed prior to hatching or during 
the hatching process.
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Fig. 1. Interfamilial amplexus between a male Roland’s Burrowing 
Frog (Sphaerotheca rolandae) and a female Indian Balloon Frog 
(Uperodon globulosus) from Odisha, India. 
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We conducted a study that focused a mixed population 
of Actinemys pallida and A. marmorata—both are California, 
USA species of special concern—to gain knowledge on their 

habitat use and to inform management decisions during 
future habitat enhancement projects (Thompson et al. 2016. 
California Amphibian and Reptile Species of Special Concern. 
University of California Press, Berkeley, California. xv + 390 pp.). 
In 2016, we encountered post-emergent pond turtles (species 
undetermined) in the process of emerging from their nest. Upon 
close examination, one individual turtle showed opaque-white 
coverings across both eyes and was behaving as if blind (Fig. 
1). An immediate literature search and request for information 
from experts on both A. marmorata and A. pallida revealed no 
indication that eye spectacles were expected to be observed on 
post-emergent turtles.

The post-emergent turtle was temporarily housed while 
a determination of the turtle’s fate was received from resource 
agencies. During this containment, the post-emergent turtle 
was frequently observed intermittently raising a single front 
limb and rubbing the region around each eye socket, suggesting 
that it might be attempting to remove the structures. While being 
housed, one of the spectacles self-released, leaving an eye that 
appeared well developed and functional (Fig. 2).

Coincident with receiving direction from the California 
Department of Fish and Wildlife, the turtle was taken to our 
reptilian veterinarian (LMA). The turtle was closely examined, 
and it was determined that the retained spectacle would need 
to be manually removed. The post-emergent turtle was held in 
one hand, and using a moistened cotton swab, the surface of the 
spectacle was very lightly brushed from left to right, along the 
axis on the margin of the eyelid.  A single sweep loosened and 
removed the spectacle, revealing an apparently fully developed 
and functional eye (Fig. 3). The second spectacle was collected 
and stored for later reference.

Following manual removal of the second spectacle, the turtle 
was monitored to determine that its vision allowed reasonable 
navigation within an enclosure made up of natural substrates. 
After a brief monitoring period, the turtle was released into 
Moorhen Marsh, Martinez, California, adjacent to its nesting site.

Retained spectacles in post-emergent or hatchling turtles are 
not often reported, likely because the understanding of spectacle 
formation and possible retention in post-emergent turtles is not 
well-understood by many field biologists. A contributing factor 
may be that turtles in the process of emerging from a nest are only 
rarely observed. This observation is, to the authors’ knowledge, 
the first report of the retention of spectacles in A. marmorata and/
or A. pallida. This observation demonstrates that manual removal 
of spectacles by a trained veterinarian can restore vision in a post-
emergent turtle that may otherwise be left without vision during a 
critical time in the phenology of newly emerged turtles.

We are grateful to the Mt. View Sanitary District, Martinez, 
California, for supporting the pond turtle study, and for access to 
the site.  We also acknowledge the financial support of The Wildlife 
Project for veterinary treatment of the post-emergent turtle. L. 
Patterson, California Department of Fish and Wildlife, and M. 
Rousser from the Oakland Zoo’s pond turtle head start program 
offered support and guidance on the treatment of the turtle. N. 
Parizeau, and A. Chou provided constructive comments on the 
manuscript.

KELLY DAVIDSON, Mt. View Sanitary District, P.O. Box 2757, Martinez, 
California 94553, USA (e-mail: kdavidson@mvsd.org); LOUISA M. ASSEO, 
DVM, Oasis Veterinary Hospital, 6635 Alhambra Avenue, Suite 100, Marti-
nez, California 94553, USA; JEFF A. ALVAREZ, The Wildlife Project, P.O. Box 
188888, Sacramento, California 95818, USA.

Fig. 1.  Post-emergent Actinemys sp. with two retained spectacles.  
Presumed to be 1-day post-emergence. 
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Fig. 2.  Post-emergent Actinemys sp. shown post-self-release of a sin-
gle spectacle, with the second spectacle retained. 
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Fig. 3.  Post-emergent Actinemys sp. immediately following the man-
ual removal of the second spectacle.  Both eyes appeared fully devel-
oped and functional. 
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APALONE FEROX (Florida Softshell). CARUNCLE REGRESSION. 
A small but viable and reproducing population of non-native A. 
ferox occurs in southwestern Louisiana, USA, apparently the 
result of incidental introduction in the 1970s from culture stud-
ies of turtles brought into Louisiana from Florida (Selman et al. 
2016. Herpetol. Rev. 47:421; Boundy and Carr 2017. Amphibians 
and Reptiles of Louisiana. An Identification and Reference Guide. 
Louisiana State University Press, Baton Rouge, Louisiana. 386 pp.). 
These turtles occur in and around Rockefeller Wildlife Refuge in 
Grand Chenier, Louisiana. Little has been published on the life 
history of this common species (Ernst et al. 1994. Turtles of the 
United States and Canada. Smithsonian Institution Press, Wash-
ington, D.C. 578 pp.). As part of a study on reptile nephrogenesis, 
we incubated eggs from clutches collected opportunistically in 
spring/summer 2019 from two female A. ferox and sampled em-
bryos throughout incubation. At the conclusion of our sampling, 
several eggs that remained available were allowed to complete de-
velopment and hatched successfully. This provided us with an op-
portunity to determine how long the caruncle (egg-tooth) persists 
after hatching in this species.

The caruncle is the horny, sharp prominence on the tip of 
the snout in turtles, crocodilians, and rhynchocephalians that is 
used to cut a slit in the egg at the time of hatching (Peters 1964. 
Dictionary of Herpetology. A Brief and Meaningful Definition 
of Words and Terms Used in Herpetology. Hafner Publishing 
Company, New York, New York. 392 pp.). The embryonic stages 
of some species of softshell turtles have been described, with 
mention of when the caruncle develops (Tokita and Kuratani 2001. 
Zool. Sci. 18:705–715) for Pelodiscus sinensis (Chinese Soft-shelled 
Turtle), and Greenbaum and Carr (2002. J. Morphol. 254:272–291) 
for Apalone spinifera (Spiny Softshell). A recent study on Chitra 
vandijki (Burmese Narrow-headed Softshell Turtle; Platt et al. in 
press) describes the location of the caruncle on the maxilla ventral 
to the proboscis, and provides novel data on the retention period 
of the caruncle (Platt et al. in press, op. cit., and references therein 
for other species). However, little if anything is known about its 
persistence in neonate A. ferox, and whether it gradually regresses 
over time, or if the intact caruncle is shed spontaneously.

The first A. ferox was caught adjacent to a gravel road on 
Rockefeller Wildlife Refuge on 13 May 2019 and dissected on 15 
May; at which time 32 hard-shelled eggs (hereafter clutch “B”, 
labelling consistent with a larger study on reproduction of this 
non-native population; unpubl. data) were obtained from the 
oviducts. They were placed in moist vermiculite, covered with 
leaf litter and damp vegetation, and incubated in trays over warm 
water (water temperature around 28.0°C; range 26.5–30.1°C). 
Another A. ferox was caught in an aquaculture pond on 21 May 
2019 and dissected on 24 May 2019; the 34 hard-shelled oviductal 
eggs (hereafter clutch “C”) present were transferred to the field 
incubator on 28 May and treated as above.

Although most of the embryos were collected and preserved for 
the nephrogenesis study, the remaining eggs from clutch B began 
hatching on 18 July 2019; by 19 July, ten A. ferox had emerged from 
the eggs. Three of the hatchlings (hereafter B-1, B-2, and B-3) were 
randomly placed in individual plastic containers (735 ml) and the 
remainder of the group were housed in a larger plastic 15-quart 
storage container in which the eggs had been incubated, after 
adding shallow water and positioning the container to provide a 
dry portion for resting. The three individually housed hatchlings 
were observed daily (as scheduling allowed, occasional absences) 
and examined for presence of a visible caruncle; if in doubt the 
area under the turtle’s proboscis was palpated for a remnant 

Fig. 1. Hatchling Apalone ferox emerging from egg on 18 July 2019. 
Note prominent sharp caruncle below proboscis (upper panel). 
Turtle B-1 on 22 July 2019; caruncle present but less prominent and 
rounder surface (middle panel). Turtle B-2 on 13 August 2019, 26 
days after hatching. Caruncle fully regressed (lower panel).
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caruncle. Eggs remaining from clutch “C” began hatching on 
28 July 2019, and 14 hatchlings had emerged by 29 July. These 
hatchlings were all maintained as were the hatchlings group-
housed from the other clutch. Average mass for the ten turtles in 
clutch B was 9.1 g; range: 7.9–10.4 g; clutch C turtles averaged 7.9 g 
at hatch (range: 7.4–8.7 g).

The seven group-housed turtles from clutch B were incidentally 
examined on 4 August 2019 (day 17 post-hatch) and several no 
longer had a visible or palpable caruncle. At this time, the egg tooth 
on individually housed turtle B-1 was barely palpable, while it was 
readily visible on turtles B-2 and B-3. Of the three individually 
housed hatchling turtles from clutch B, the egg tooth on B-1 had 
resorbed by day 23 post-hatch, on B-2 by day 26, and the caruncle 
on B-3 remained present until day 57. Images showing the gradual 
diminution of the caruncle are shown in Figure 1. For clutch C, all 
fourteen hatchlings still had a visible or palpable caruncle by day 
17 post-hatchling. However, by the next day, six had no evidence 
of a caruncle remaining. Over the next several days, of the 
remaining eight turtles, approximately one turtle’s egg tooth was 
resorbed each day; with the last turtle’s caruncle absent by day 28 
post-hatch. We believe the caruncle was gradually resorbed in the 
turtles rather than being shed intact, as it became less prominent, 
smoother, and diminished in size over time. However, due to the 
very small size of the caruncle, we cannot exclude the possibility 
these were shed and went undetected in the tanks.

Retention time of the caruncle has been reported for very 
few species of turtle. Platt et al. (in press, op. cit.) noted that other 
authors reported relatively brief retention periods of the caruncle 
(< 7 d); see Muller 1921 (Am. Midl. Nat. 7:180–184) and Lovich et al. 
(2014. Herpetol. Monogr. 28:93–109). One study reported “the egg 
tooth usually is present for the first few days after the turtle enters 
the water” for Pseudemys [Trachemys] scripta (Cagle 1950. Ecol. 
Monogr. 20:31–54). However, similar to our findings, Platt et al. 
(in press, op. cit.) saw lengthy retention periods for the egg-tooth, 
with C. vandijki hatched in late September and late October–early 
November having persistent caruncles in some neonates as late as 
mid-December; possibly as an artifact of captivity or nutritional 
status.

It is of interest that the duration of the caruncle was widely 
variable between clutches in our study, and between individuals 
within a clutch. Of note, our method to evaluate egg tooth 
regression was subjective, attempts to measure the caruncle were 
unsuccessful as the turtle quickly withdrew its head when touched 
lightly with calipers. It may be that the individually housed 
hatchling turtles were less active due to being housed in a smaller 
container, and if their metabolic rate and growth was slower, the 
rate of caruncle resorption probably slowed. Interestingly, the 
turtle that took the longest for the egg-tooth to regress (B-3) was 
the largest hatchling of that clutch (10.4 g at hatch). Temperature 
may also influence rate of resorption of the caruncle, with 
presumably higher temperatures resulting in faster resorption of 
the caruncle. This possibility might be a topic for future studies, as 
well as the regression of the caruncle in free-ranging specimens. 
Also, comparisons of these phenomena between this non-native 
introduced population and native A. ferox in Florida populations 
may warrant further investigation.

We thank D. Richard and S. Shipp for assistance with dissections 
and collection of eggs in this study, N. Haislip for providing 
literature and references, and J. Courtney for preparation of the 
images.

RUTH M. ELSEY, Louisiana Department of Wildlife and Fisheries, 5476 
Grand Chenier Highway, Grand Chenier, Louisiana, 70643 USA (e-mail: 

relsey@wlf.la.gov); STEVEN G. PLATT, Wildlife Conservation Society – Myan-
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CHELONIA MYDAS (Green Sea Turtle). BI-NATIONAL RECAP-
TURES. Through genetic analysis, it has been documented that 
south Texas, USA, bays and estuaries are important developmen-
tal habitat for juvenile Chelonia mydas primarily originating from 
Mexican rookeries (Shamblin et al. 2017. J. Exp. Mar. Biol. Ecol. 
488:111–120; Shaver et al. 2017. PLOS ONE 12:e0173920). Though 
several mark-recapture records demonstrate C. mydas travel be-
tween foraging grounds in south Texas and in Tamaulipas, Mexico 
(Shaver 2000. Distribution, Residency, and Seasonal Movements 
of the Green Sea Turtle, Chelonia mydas (Linnaeus, 1758), in Texas. 
Texas A&M University, College Station, Texas. 273 pp.; Shaver et 
al. 2013. In Lutterschmidt [ed.], Reptiles in Research, pp. 463–484. 
Nova Science Publishers, Inc., Hauppauge, New York), few records 
document the connectivity of south Texas foraging grounds to C. 
mydas nesting beaches and foraging grounds south of Tamauli-
pas. Shamblin et al. (2017, op. cit.) and Shaver et al. (2017, op. cit.) 
briefly mention two mark-recapture records documented be-
tween Texas and Veracruz, Mexico, but do not highlight the signifi-
cance or uniqueness of these strandings. Herein, we further detail 
the three mark-recapture records documented between Texas and 
Veracruz, and Texas and Quintana Roo, Mexico, since the estab-
lishment of the Texas Sea Turtle Stranding and Salvage Network 
in 1980.

On 2 April 2006, a live juvenile C. mydas was found stranded 
on the Gulf of Mexico (GoM) beachfront at Padre Island Nation-
al Seashore, Kenedy County, Texas, USA. At time of recovery, the 
C. mydas measured 30.5 cm curved carapace length (CCL), 25.5 
cm curved carapace width (CCW), and 2.87 kg. The C. mydas was 
transported to the Amos Rehabilitation Keep (ARK) in Port Aran-
sas, Nueces County, Texas for rehabilitation. The C. mydas was 
given a Passive Integrated Transponder (PIT) tag (#441455215C; 
Biomark, Boise, Idaho, USA) and released into the upper Laguna 
Madre near Port Aransas on 7 May 2006. The C. mydas was found 
stranded on 29 January 2008, on the GoM beach of Veracruz, Mex-
ico. The C. mydas was identified as the juvenile released in Texas 
632 days prior, based on the PIT tag (#441455215C). The stranded 
C. mydas was transported to the Veracruz Aquarium (Acuario de 
Veracruz) for rehabilitation. The size of the C. mydas at recovery is 
not available. After the second rehabilitation, the C. mydas mea-
sured 36.2 CCL, 28.3 CCW, and 5.5 kg, was released at Playa Salinas 
in Veracruz on 3 July 2008.

On 18 January 2007, a live juvenile C. mydas was found hy-
pothermic stunned in South Bay in the lower Laguna Madre 
near Port Isabel, Cameron County, Texas. The C. mydas was first 
transported to Sea Turtle, Inc. (STI) on South Padre Island, Cam-
eron County, Texas, then to the Texas State Aquarium in Corpus 
Christi, Nueces County, Texas for rehabilitation. An Inconel metal 
tag (#XJ626; National Band and Tag Company, Newport, Kentucky, 
USA) was present in the left front flipper at stranding but was re-
moved during routine examination at STI for identification as the 
first digits were obscured by a barnacle. The Inconel tag identi-
fied the C. mydas as a juvenile hatched in 2004 on X’cacel Beach in 
Quintana Roo, Mexico, and held in captivity for 15 months at the 
Xcaret Park in Playa del Carmen, Quintana Roo. The C. mydas had 
been marked with a living tag in the second central scute on the 
right side of the carapace, and the Inconel tag (XJ626) in the left 
front flipper, in 2004. The C. mydas was released from Xcaret Park 
on 2 August 2005, and measured 33.7 cm CCL, 28.3 cm CCW, and 
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4.2 kg. Upon recapture in Texas on 18 January 2007, the living tag 
was not observed until barnacles that covered it were removed. 
The C. mydas measured 48.1 cm CCL, 43.4 cm CCW, and 13.3 kg, 
documenting ca. 14.4 cm CCL, 15.1 cm CCW, and 9.1 kg of growth 
over the 534 days between release from Xcaret Park in 2005 and 
recapture by STI in 2007. On 21 February 2007, the rehabilitated C. 
mydas was released into the lower Laguna Madre near Port Isabel. 
A PIT tag and two Inconel tags were applied before release. There 
was negligible growth while in rehabilitation in Texas.

On 4 February 2011, a live juvenile C. mydas was found hypo-
thermic stunned in the Gulf Intracoastal Waterway in the upper 
Laguna Madre near Corpus Christi, Nueces County, Texas. At re-
covery, the C. mydas measured 62.2 cm CCL, 52.5 cm CCW, and 
ca. 25 kg. The C. mydas was rehabilitated at the ARK, given a PIT 
tag (#4A685D0172), and released into the upper Laguna Madre on 
15 March 2011. The C. mydas was found stranded on 6 October 
2011, offshore of Veracruz 205 days later (Shaver et al. 2017. op. cit.) 
and was identified as the C. mydas released in Texas based on a 
PIT tag (#4A685D0172). The size of the C. mydas at recovery is not 
available. The C. mydas was transported to the Veracruz Aquarium 
for rehabilitation and was released into GoM waters offshore from 
Veracruz on 9 October 2011. At release after this second rehabilita-
tion, the C. mydas measured 66.5 cm SCL, 56.5 cm SCW, and 35 kg.

This is the first record of a C. mydas marked with a living tag 
in Quintana Roo, Mexico, recaptured in Texas, and the only two 
records of C. mydas tagged in Texas and recaptured in Veracruz, 
Mexico. These three mark-recapture records underscore the im-
portance of continued international partnership for the recovery 
of the threatened western GoM C. mydas stock.

DONNA J. SHAVER (e-mail: donna_shaver@nps.gov), HILARY R. 
FRANDSEN, and JENNIFER SHELBY WALKER, Padre Island National Sea-
shore, 20300 Park Road 22, Corpus Christi, Texas 78418, USA; JEFFREY A. 
GEORGE, Sea Turtle, Inc., 6617 Padre Blvd, South Padre Island, Texas, 78597, 
USA; RAÚL DE JESÚS GONZÁLEZ DÍAZ MIRÓN, Acuario de Veracruz A.C., 
Boulevard Manuel Avila Camacho s/n Playon de Hornos, C.P. 91900, Col. Ri-
cardo Flores Magon, Veracruz, Mexico.

CHELONIA MYDAS (Green Sea Turtle). INCIDENTAL CAPTURE. 
Drifting fish aggregating devices (dFADs) are manmade floating 
structures used in the purse seine fishing industry to capture 

schools of pelagic fish. dFADs consist of a floating raft, plastic 
mesh webbing, and a satellite-tracking buoy that enables fishing 
vessels to locate and collect these devices. The PEW charitable 
Trust Report estimated that as many as 121,000 dFADs were left 
adrift in 2013 (Gershman et al. 2015. PEW Environ. Group). These 
unrecovered dFADs become ghost fishing gear and pose a signifi-
cant threat to sea turtles by entanglement and risk of ingestion. 
The entanglement of sea turtle species in dFADs has been docu-
mented in the Indian, Atlantic, and Pacific Oceans (Hall et al. 2013. 
FAO Fish. Rep. 568:179–189), as well as the Mediterranean (Blasi 
et al. 2016. Herpetol. Con. Bio. 11:386–401), but not in the Gulf of 
Mexico prior to this report.

On 29 June 2019, Padre Island National Seashore (PAIS) staff 
arrived at the campsite of a visitor who found two stranded 
Chelonia mydas entangled in a dFAD at the PAIS 57.9 km marker, 
on North Padre Island, Kenedy County, Texas, USA (26.90130°N, 
97.36970°W; WGS 84). The raft portion of the dFAD, constructed 

Fig. 1. The dFAD and stranded Green Sea Turtles found washed 
ashore at Padre Island National Seashore, Kenedy County, Texas, USA 
on 29 June 2019.

Fig. 2. The dFAD netting found in the contents of one turtle’s stomach 
(A) and on the dFAD (B).
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with metal tubing and held afloat by empty gray plastic jugs, was 
all that remained of the original structure. The stranded turtles 
had been entangled in the mesh of the dFAD raft; however, earlier 
that day, prior to the arrival of PAIS staff, the visitors removed the 
turtles from the dFAD in an attempt to save them. Upon arrival 
on scene, staff concluded that both turtles were deceased (Fig. 
1). One turtle measured 24.2 cm straight carapace length (SCL) 
and the second measured 25.8 cm SCL.

The two turtles were necropsied at PAIS on 10 July 2019. Both 
turtles had adequate fat stores, were well muscled, and were not 
yet showing signs of decomposition. The first turtle was male; 
bloody fluid and beach sediment were located in the mouth, 
esophagus, lungs, and trachea. The second turtle was female; 
beach sediment completely obstructed the trachea, bloody 
fluid and sediment were found within the lungs, and a 3.0 × 0.5 
cm piece of woven plastic that matched the dFAD netting was 
found in its stomach (Fig. 2). These findings suggest that forced 
submergence as a result of entanglement within the dFAD is the 
likely cause of death for both turtles. Given the post-mortem 
condition of the turtles, it is likely that they became entangled 
recently in the dFAD close to shore. Other than the frame, the 
plastic mesh webbing, and the plastic bottles that held it afloat, 
the remainder of the dFAD had largely disintegrated. It is likely 
that the dFAD remained afloat for weeks or months, and only 
entangled the turtles as it neared the shore where it beached. 
Because it had been separated from the buoy used to track it, it 
is impossible to trace the dFAD back to its origin. This is the first 
record of a sea turtle fatality resulting from a dFAD entanglement 
in the Gulf of Mexico. PAIS staff conducted all activities under 
Texas Parks and Wildlife Department Scientific Permit SPR-
0190-122 and U.S. Fish and Wildlife Service Endangered Species 
Permit TE-840727.

CAMERON M. PURVIN, MARTHA R. VILLALBA-GUERRA, HILARY 
R. FRANDSEN, and DONNA J. SHAVER, Padre Island National Seashore, 
20300 Park Road 22, Corpus Christi, Texas 78418, USA (e-mail: donna_shav-
er@nps.gov).

CHELONIA MYDAS (Green Sea Turtle). REPRODUCTIVE AB-
NORMALITY. Cheloniidae nesting success can be compromised 
by reproductive abnormalities including oviductal prolapse, 
yolk embolism, yolk coelomitis, retained eggs, ectopic eggs, and 
dystocia (Manire et al. 2017. Sea Turtle Health and Rehabilita-
tion. J. Ross Publishing, Plantation, Florida. 1010 pp.). Prolapse 
of the oviducts has been documented in nesting Caretta caretta 
and Lepidochelys olivacea (Nutter et al. 2000. Vet. Rec. 146:78–80; 
Frutchey et al. 2002. In Seminoff [ed.], NOAA Technical Memo-
randum NMFS-SEFSC-503; Saracho et al. 2013. In Tucker et al. 
[eds.], NOAA Technical Memorandum NMFS-SEFSC-645). Che-
loniidae that are not surgically treated for oviductal prolapse are 
at risk of yolk coelomitis and subsequent secondary bacterial 
infection (Manire et al. 2017, op. cit.). Herein, we report the first 
documentation of a Chelonia mydas expelling a prolapsed ovi-
duct on the western Gulf of Mexico coast.

At 0012 h on 26 August 2019, staff from Padre Island National 
Seashore (PAIS) documented a nesting C. mydas near the PAIS 
66 km beach marker in Kenedy County, Texas, USA. A passive 
integrated transponder (PIT) tag (Biomark, Boise, Idaho, USA) 
was present in the left front flipper and two Inconel metal tags 
(National Band and Tag Company, Newport, Kentucky, USA) 
were present in the left front and rear flippers. These tags were 
matched to her original tag application during a non-nesting 
emergence near the PAIS 55 km beach marker in Kenedy 

County, Texas on 24 August 2019, where she measured 108.6 cm 
straight-line carapace length. On 26 August 2019, the female was 
discovered while digging an egg cavity. During egg deposition, 
PAIS staff observed soft tissue expelling from the cloaca. 
Once the female returned to the Gulf of Mexico, the nest was 
excavated and 91 eggs were recovered, including 73 eggs normal 
in appearance, 17 eggs with small tendrils, and one conjoined 
egg. Additionally, six shredded egg fragments (range: 6.05–14.65 
cm length) and the expelled soft tissue were present in the nest 
chamber. PAIS staff excavated and relocated the C. mydas clutch 
for protected incubation.

At 0904 h on 12 September 2019, PAIS staff discovered a C. 
mydas carcass near the PAIS 56 km beach marker in Kenedy 
County, Texas, USA. A PIT tag and two Inconel metal tags were 
present, which identified the carcass as the female observed 
nesting on 26 August 2019. Necropsy findings indicated the C. 
mydas was well-muscled with adequate fat stores and had no 
external trauma. The contents of the C. mydas gastrointestinal 
tract were removed for examination, and weighed wet. The 
stomach and esophagus contained beach sediment and 0.4 
kg of Sargassum spp., as well as small amounts of Dictyota 
menstrualis. The small intestine contained only trace amounts 
of digesta while the large intestine contained 0.8 kg of digesta. 
Trace amounts of plastics and terrestrial plant matter were found 
throughout the gastrointestinal tract.

Copious froth was present throughout all aspects of 
the respiratory system. The serosal surfaces of the liver, the 
gastrointestinal tract, and oviducts were coated in thick fibrin. 
Coagulated blood was present in the ventricle and severe 
coelomitis was documented throughout the coelom. The left 
and right ovaries contained numerous vitellogenic follicles. 
Coelomitis originated and was thickest around the left oviduct 
and coagulated blood was found at a complete tear in the left 
oviduct. The distal and proximal portions of the left oviduct 
contained a total of 14 shelled eggs. The distal portion of the left 
oviduct was prolapsed into the cloaca where shelled eggs and 
feces formed an impaction.

The presence of digesta in the gastrointestinal tract 
corroborates that C. mydas may feed in internesting habitats 
(Tucker and Read 2001. J. Herpetol. 35:500–503). The cause of 
death was attributed to complications during oviposition on 
26 August 2019. The left oviduct prolapsed, detached, and was 
observed expelling from the vent during egg deposition. Eversion 
of the expelled fragment confirmed prolapse. The remaining 
fragments of the left oviduct within the coelom induced a severe 
infection, which weakened the female, and resulted in the C. 
mydas drowning. After 49 days of incubation, the clutch was 
excavated for analysis. All eggs were unhatched and undeveloped. 
Most eggs had abnormalities including calcium tendrils, calcium 
deposits, and thin, flaking shells. This note documents the first 
observation of a nesting C. mydas expelling a prolapsed oviduct 
on the western Gulf of Mexico coast.

HILARY R. FRANDSEN, CAMERON M. PURVIN, MARTHA R. VIL-
LALBA-GUERRA, and DONNA J. SHAVER, Padre Island National Sea-
shore, 20300 Park Road 22, Corpus Christi, Texas 78418, USA (e-mail: don-
na_shaver@nps.gov).

CHRYSEMYS DORSALIS (Southern Painted Turtle) and 
TRACHEMYS SCRIPTA ELEGANS (Red-Eared Slider). SYM-
BIOSIS and BEHAVIOR. Symbiotic interactions have infre-
quently been observed between two turtle species, with only 
one published account of a possible cleaning symbiosis between 
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Chrysemys picta (Painted Turtle) and Chelydra serpentina (Snap-
ping Turtle) in Ontario (Krawchuk et al. 1997. Can. Field-Nat. 
111:315–317). When chelonians are involved in a mutualistic 
interaction, they are primarily associated with a non-reptilian 
species, such as a cleaning fish or bird (Christian 1980. The 
Auk 97:887–889; Grossman et al. 2006. Chelonian Conserv. Biol. 
5:284–288). At 1700 h on 29 May 2019, at the Sam D. Hamilton 
Noxubee National Wildlife Refuge, Mississippi, USA (33.27838°N, 
88.79457°W; WGS 84), we observed a male Chrysemys dorsalis 
(Southern Painted Turtle) seemingly badgering a female Trache-
mys scripta elegans (Red-eared Slider), but the observation was 
obscured by vegetation. The following day (30 May 2019) at 1700 
h at the same location, we clearly witnessed the same male C. 
dorsalis eating algae off the T. s. elegans carapace (Fig. 1). This 
behavior went on for 10 min with the T. s. elegans allowing itself 
to be cleaned. By the end of the interaction, we could see the 
yellow of the carapace revealed, which was previously concealed 
by a layer of algae. Cleaning symbiosis is defined as one organ-
ism, a cleaner, feeding on the body surfaces of another species, 
which results in the occasional removal of ectoparasites (Losey 
et al. 1994. Copeia 1994:684–690). While algae are not necessarily 
deleterious to turtle health, with some authors suggesting that 
algae can be neutral or even beneficial to turtles (see Edgren et 
al. 1953. Ecology 34:733–750), its presence likely affects aspects 
of turtle biology by harboring leeches and other ectoparasites 
and potentially impacting thermoregulatory efficiency; however, 
further research is needed to clarify the effects of algae growth 
on turtle health. As a result, we cannot decidedly say if the ob-
served interaction be considered as a commensalism or mutual-
ism. However, paired with the earlier findings by Krawchuk et al. 
(1997, op. cit.), this observation suggests that Chrysemys faculta-
tively feeds on the epizootic algae from carapaces of a variety of 
turtle species, potentially serving as an active agent in a mutual-
istic interaction.

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). 

ERETMOCHELYS IMBRICATA (Hawksbill Sea Turtle). PREDA-
TION. Sea turtle eggs and hatchlings are subjected to frequent 
predation by terrestrial predators (Bouchard and Bjorndal 2000. 

Ecology 81:2305–2313). However, due to their nocturnal ovipo-
sition behaviors, their large body size, and protective carapace, 
adult sea turtles typically experience low rates of predator-
induced mortality during their brief period on land (Heithaus 
et al. 2008. J. Exp. Mar. Biol. Ecol. 356:43–51). Among the very 
few known land predators of adult sea turtles are jaguars (Aur-
tar 1994. Mar. Turt. Newsl. 67:11–12), large crocodilians (Ortiz et 
al. 1997. Chelon. Conserv. Biol. 2:585–587), and adult Komodo 
Dragons (Varanus komodoensis), noted below.

At least two species of marine turtles, including E. imbricata, 
are known to nest along the shoreline of Komodo National Park in 
Indonesia (Halim et al. 2001. Tigerpaper 28:10–18). At 0530 h on 8 
November 2019, along the shore of Loh Liang on the south facing 
shore of Komodo Island (8.57393°E, 119.49683°S; WGS 84), the 
lead author observed an adult V. komodoensis actively hunting 
an adult nesting female E. imbricata. The turtle had just reached 
the shore, presumably to nest, and was captured along the water 
line. The V. komodoensis, ca. 2.5 m in total length, continued 
consuming the turtle until ca. 0940 h, when it was joined by a 
second, smaller (ca. 1.5 m in total length) V. komodoensis. The 
smaller individual was feeding on the hindquarter (Fig. 1). The 
turtle’s eggs and stomach were consumed through an opened 
wound in the back-left leg. By 1000 h, the larger V. komodoensis 
lifted the carcass onto the berm and finished consuming the 
remaining internal organs of the turtle, leaving only the carapace.

While varanids are common predators of sea turtle eggs 
and hatchlings (Lei and Booth 2018. Austral Ecol. 43:309–315), 
documented events of varanid predation on adult sea turtles 
are possibly restricted to those by V. komodoensis, due to size 
constraints (Bull et al. 2010. PLoS ONE 5:e11097). Generally, 
introduced ungulates (rusa deer, feral pigs and water buffalo) 
dominate the diet of adult V. komodoensis (Jessop et al. 2007. 
Biol. Conerv. 135:247–255), but marine subsidies such as turtles 
and their eggs may play a crucial role in their ecology, especially 
when and where terrestrial prey is scarce (Burden 1928. Am. 
Mus. Novit. 316:1–10; Shine and Somaweera 2019. Glob. Ecol. 
Conserv. 18:1–9).

KONSTANTINUS MUGA, Komodo Island National Park, Komodo 
Island, Indonesia (e-mail: konsmuga@gmail.com); ALEXANDER J. RO-
BILLARD, University of Maryland Center for Environmental Science, 146 
Williams St., Solomons, Maryland 20688, USA (e-mail: ajrobill@umd.edu); 
RUCHIRA SOMAWEERA, CSIRO Health and Biosecurity, 147 Underwood 
Ave, Floreat WA 6014, Australia (e-mail: ruchira.somaweera@csiro.au). 

GOPHERUS POLYPHEMUS (Gopher Tortoise). ACTIVITY. The 
seasonal and daily activity patterns of immature Gopherus poly-
phemus are not well understood (Douglass 1978. J. Herpetol. 

Fig. 1. Male Chrysemys dorsalis eating algae off carapace of female 
Trachemys scripta elegans in Mississippi, USA. 
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Fig. 1. Two Varanus komodoensis consuming a freshly captured 
female Eretmochelys imbricata on Komodo Island, Indonesia.
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12:413–415). One study stated that immature G. polyphemus are 
most active in the afternoons, similar to the pattern in adults 
(Douglass 1978, op. cit.). This information conflicts with Pike 
and Grosse (2006. Florida Scientist 69:92–98) who found that 
the two hatchling and six juvenile tortoises they monitored were 
most active in the morning (observed June–October). However, 
Wilson et al. (1991. J. Herpetol. 25:376–379) stated that immature 
G. polyphemus are less active in the mornings during summer 
months, compared to other months. Overall, published data 
on activity patterns in immature G. polyphemus age classes are 
scarce and somewhat conflicting (Eubanks et al. 2003. Herpe-
tologica 59:311–321; Pike and Grosse 2006, op. cit.; Guyer et al. 
2012. Herpetol. Monogr. 26:122–134).

I observed a subadult tortoise just outside the mouth of its 
burrow at 0645 h on 14 June 2019 at Archbold Biological Station 
(ABS) in Venus, Florida, USA (27.1864°N, 81.3374°W; temperature 
at 0800 h was 75°F). I believe this is the earliest documented 
time of subadult activity. I also noted four separate immature 
tortoises that were active between 0800 and 1000 h in June and 
July 2019 at ABS: 1) 27.1867°N, 81.3375°W: 0945 h, 13 June 2019; 
temperature at 0800 h was 75°F; 2) 27.1864°N, 81.3374°W: 0830 
h, 28 June 2019; temperature at 0800 h was 76°F; 3) 27.1867°N, 
81.3375°W: 0929 h, 20 Jul y2019; temperature at 0800 h was 79°F; 
4) 27.1860°N, 81.3397°W: 0951 h, 20 July 2019; temperature at 
0800 h was 79°F. These observations are interesting because 
much of the literature states that immature tortoises are not 
very active in mornings during hot summer months. More 
detailed information of immature G. polyphemus daily and 
seasonal activity patterns needs to be gathered to understand 
their behavior and thermoregulation. It may be important to 
determine whether immature tortoises do or do not have the 
same activity patterns as adults.

LEYNA R. STEMLE, Department of Biology, University of Miami, 1301 
Memorial Dr. Coral Gables, Florida 33124, USA; e-mail: leynastemle@miami.
edu.

GRAPTEMYS OUACHITENSIS (Ouachita Map Turtle). CLUTCH 
SIZE. Clutch size variation in emydid turtles, including Grapte-
mys, is associated with differences in female turtle size and age, 
order of nesting events within multiple clutch series, food re-
source availability, and other factors (e.g., Iverson and Smith 1993. 
Copeia 1993:1–21; Aresco 2004. J. Herpetol. 38:249–256; Lindeman 
2013. The Map Turtle and Sawback Atlas: Ecology, Evolution, Dis-
tribution, and Conservation. University of Oklahoma Press, Nor-
man, Oklahoma. 460 pp.). Here, we report clutch size differences 
between populations of Ouachita Map Turtles (Graptemys ouachi-
tensis) from two different river systems in the northern portion of 
this species’ range.

Research on a Mississippi River population of Ouachita 
Map Turtles during the 1970s near Stoddard, Vernon County, 
Wisconsin, USA (43.66667°N, 93.21667°W; NAD 27) yielded a 
mean clutch size of 12.2 eggs (SD = 3.0, mode = 12, range: 7–20, N 
= 59; by hand counts immediately after oviposition in 8–15 June 
1978; RCV, unpubl. data) for likely first nesting events and 10.5 
eggs (SD = 2.5, mode = 9, range: 6–16, N = 65) for nests assessed 
over entire nesting periods (Vogt 1980. Tulane Stud. Zool. Bot. 
22:17–48). In a subsequent study on this same nesting island, 
the mean clutch size was 11.3 eggs (SD = 2.3, range: 8–17, N = 34) 
for clutches collected on 20–21 June (Janzen et al. 1995. Funct. 
Ecol. 9:913–922). Similarly, a population near Weaver, Wabasha 
County, Minnesota (44.21500°N, 91.92889°W; NAD 27), ca. 100 km 
upstream from Stoddard, Wisconsin, had a mean clutch size of 

10.3 eggs (SD = 1.8, range: 6–15, N = 77) for entire nesting seasons 
from 2001 through 2003 (MJP and Congdon, unpubl. data).

These upper Mississippi River clutch size values are greater 
than that found from 2015 through 2019 for a Wisconsin River 
population of Ouachita Map Turtles ca. 107 km southeast of 
Stoddard, Wisconsin, near Spring Green, Sauk County, Wisconsin 
(43.17722°N, 90.06722°W; NAD 27; all season mean = 7.4, SD = 2.2, 
mode = 8, range: 3–13, N = 56; GAG, unpubl. data), determined 
by the larger of either trail camera hatchling emergence count 
data or by post-emergence hand counts at the end of each nesting 
season. Despite these differences in obtaining clutch size metrics, 
the mean clutch size for the Wisconsin River population is also 
considerably less than the mean of 14.0 eggs (range: 11–18, N 
= 6) for a Ouachita Map Turtle population at Merodosia Lake, a 
backwater of the Illinois River in central Illinois (Moll 1977. Ph.D. 
Dissertation, Illinois State University, Normal, Illinois).

Ouachita Map Turtles from the Mississippi River (mean female 
SCL = 20.5 cm, range: 16.3–24.2 cm, N = 265 [Vogt 1980, op. cit.]; 
mean female SCL = 21.0 cm, range: 18.1–26.3 cm, N = 96 [RCV, 
unpubl. data]; mean female SCL = 20.9 cm, range: 18.1–24.0 cm, N = 
95 [MJP and Congdon, unpubl. data]) may be generally larger than 
those from the Wisconsin River, perhaps at least partly explaining 
the relatively small clutch size in the latter population. However, 
few museum records of Wisconsin River specimens definitively 
ascribable to G. ouachitensis (mean female SCL = 16.5 cm, range: 
10.7–20.4 cm, N = 8) appear available to investigate this possibility. 
Within Graptemys, populations from habitats with faster currents 
tend to be smaller than those from slower-moving waterways 
(Fahrenbach et al. 2016. Copeia 2016:458–468), although data 
relevant to assessing the degree to which flow rates in backwater 
feeding areas or main channels typically differ between these two 
large, dynamic river systems are unavailable.

A second unexplored possibility is that historic and perhaps 
ongoing differences in food resource availability (in Wisconsin, 
primarily vegetation and aquatic invertebrates, especially 
caddisfly [Trichoptera] and mayfly [Ephemeroptera] nymphs; 
Vogt 1980, op. cit.; Vogt 1981. Am. Midl. Nat. 105:102–111) may 
have contributed to the observed clutch size differences between 
these study areas. Field observations suggest that female Ouachita 
Map Turtles from the Mississippi River study area near Stoddard, 
Wisconsin (Pool 8) were considerably more robust in body mass 
and SCL than those from the Wisconsin River. Food resources 
also appeared more abundant than on the Wisconsin River, with 
several mayfly blooms occurring during May and early summer 
and abundant duckweed (Lemna spp.) and other food plants in 
constant supply (RCV, unpubl. obs.).

The above observations demonstrate some of the within-
species variation in a trait with important implications for 
individual reproductive fitness and population persistence 
that can arise over relatively short distances in geographically 
divergent environments.

We thank P. Lindeman and J. Congdon for their assistance in 
preparing this report.

GREGORY A. GELLER, E7503 County Road C, North Freedom, Wis-
consin 53951, USA (e-mail: ggeller54@gmail.com); MICHAEL J. PAPPAS, 
3220 Evan Drive, Hurst, Texas 76054, USA (e-mail: mpappasmn@gmail.com); 
RICHARD C. VOGT, Department of Biodiversity, Instituto Nacional de Pes-
quisas da Amazônia. Av. André Araújo, 2.936 - Petrópolis - CEP 69080-971 
- Manaus-AM, Brazil (e-mail: vogt@inpa.gov.br).

GRAPTEMYS OUACHITENSIS (Ouachita Map Turtle). PRE-
DATION. Increased levels of turtle nest predation due to 
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anthropogenically elevated mesopredator populations, especially 
Northern Raccoons (Procyon lotor), are believed to be negatively 
affecting hatchling recruitment in many turtle populations (e.g., 
Browne and Hecnar 2007. Biol. Conserv. 138:421–429). Less stud-
ied are predation levels on nesting turtles themselves, although 
population-level affects due to increased loss of breeding turtles 
are magnified due to the much higher reproductive value of adults 
relative to turtle eggs or hatchlings (e.g., Heppell 1998. Copeia 
1998:367–375). While requisite observations on this predation 
dynamic were limited in the past due to strategic difficulties in 
documenting predation events, the recent and increasing use of 
digital trail cameras has the potential to greatly increase our un-
derstanding of this important aspect of chelonian life history and 
its implications for turtle conservation efforts. 

Camera observations over the past several years at a 
Graptemys ouachitensis nesting site in southwest Wisconsin, 
USA along the Wisconsin River (43.1777°N, 90.0679°W; WGS 84) 
have revealed several interactions between day-active nesting 
turtles and raccoons, which forage diurnally at this nesting area 
only during nest construction periods (Geller 2012. Chelon. 
Conserv. Biol. 11:197–205). In some cases, raccoons seem 
mostly interested in obtaining newly deposited eggs (Geller 
2014. Herpetol. Rev 45:484–485), while other events involve 

significant manipulation of the nesting female with apparent 
predatory intent; some of which result in turtle mortality (Fig. 
1) and others which apparently transpire without significant 
consequence (Fig. 2). In some, but not all cases, raccoons carry 
captured turtles off nesting sites and into nearby vegetation, 
showing that the remains of depredated turtles found at nesting 
sites may represent only some unknown fraction of the total 
number of adult turtles actually killed by predators.

These observations demonstrate some of the site-specific 
variation in raccoon behavior and turtle survival outcomes 
that might be expected in natural settings. Whether this 
variation results from differences in raccoon age, individual 
experience, or other variables, is unknown. Although the extent 
to which non-fatal predator encounters influence female turtle 
propensity to revisit a given nesting area within the same 
or following nesting seasons is also unknown, both of these 
aspects have implications for population viability and localized 
predator management needs in turtle conservation strategies.

GREGORY A. GELLER, E7503 County Road C, North Freedom, Wis-
consin 53951, USA; e-mail: ggeller54@gmail.com.

KINOSTERNON VOGTI (Vallarta Mud Turtle). REPRODUC-
TION. Kinosternon vogti is a recently described turtle species 
known only from the city of Puerto Vallarta, Jalisco, on the west 
coast of Mexico. Currently, nothing is known regarding the re-
production of this species, as no adult females have been col-
lected (López-Luna et al. 2018. Chelon. Conserv. Biol. 17:2–13). 
On 7 November 2019, an adult female K. vogti (CIG-1614) 
drowned in a turtle trap in a drainage canal in the outskirts of 
Puerto Vallarta (20.7002°N, 105.2257°W) after the string that 
was holding the trap partially above water broke. The measure-
ments for this individual are as follows: carapace length 96 mm, 
carapace width 7.5 mm, plastron length 83 mm, and plastron 
width 56 mm. This turtle contained four oviductal eggs (Fig. 1), 
three had the following measurements: 26 × 15 mm, 28 × 15 mm, 
28 × 16 mm. The fourth egg was broken and was not measured. 
This specimen also contained ca. 18 ovarian follicles, however 
these were not measured or preserved. This report is the first 
reproductive data reported for this species. Specimens were de-
posited at the University of Texas at Arlington (UTADC 9541a, 
9541b); license for scientific collection issued to SEMARNAT / 
DGPA / DGVS 9036/19 in the name of Uri Omar García-Vázquez 

Fig. 1. Left to right, top to bottom: female Ouachita Map Turtle 
(Graptemys ouachitensis) nests in study area, raccoon detects and 
approaches nesting turtle, raccoon depredates nesting turtle, depre-
dated turtle after raccoon departure.

Fig. 2. Left to right, top to bottom: female Ouachita Map Turtle 
(Graptemys ouachitensis) approaches nesting area, raccoon captures 
and attempts to depredate turtle, raccoon abandons predation at-
tempt, apparently unharmed turtle exits after raccoon departure.

Fig. 1. Female Kinosternon vogti, dorsal view, with oviductal eggs and 
ovarian follicles. 
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with extension to Jesús Alberto Loc-Barragán in support of the 
scientific research activities SYSTEMATIC and BIOGEOGRAPHY.

CARLOS MONTAÑO-RUVALCABA (e-mail: delta_carlos08@hotmail.
com); JESUS A. LOC-BARRAGAN, Biodiversa A.C. - Chapala, Jalisco, México 
(e-mail: biolocbarragan@gmail.com); CHRISTOPH I. GRÜNWALD, Herp.
mx A.C. - Villa de Álvarez, Colima, México (e-mail: cgruenwald@switaki.com); 
JACOBO REYES-VELASCO, Entorno Biótico A.C. - Villa de Álvarez, Colima, 
México (e-mail: jackobz@gmail.com).

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 sea turtle species, Canis (aureus, familiaris, la-
trans), Crocodylus acutus, and Panthera onca are known to at-
tack and kill nesting females (Marquez M. 1990. FAO Fisheries 
Synopsis. 11(125), 81 pp.; 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. Conserv. Sci. 7:101–108; Margaritoulis et al. 2019. Mar. Turt. 
Newsl. 158:22–23).

Canis latrans has 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 in situ 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 hours later, a L. kempii 
carcass was discovered 6.4 m south of the abandoned nest site 
(Fig. 1). The turtle measured 64.4 cm straight carapace length. 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.

Fig. 1. Adult L. kempii carcass documented on Padre Island National 
Seashore, Texas, USA with injuries indicative of a C. latrans attack. 

Fig. 2. Canis latrans investigating a L. kempii nesting on Padre Island 
National Seashore, Texas, USA.
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The carcass had extensive injuries, indicative of those 
inflicted by Canis. Neck injuries were not characteristic of 
Selachimorpha 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-day 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 
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 staff 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 Sea-
shore, 20300 Park Road 22, Corpus Christi, Texas 78418, USA.

MESOCLEMMYS RANICEPS (Amazon Toad-headed Turtle). 
COLORATION. Brito (2019. Herpetol. Rev. 50:833) in her review of 
Ettnar (2019. Toad-headed Turtles of the Genus Mesoclemmys—
Distribution, Natural History, Husbandry. Edition Chimaira, 
Frankfurt. 204 pp.) mentioned the difficulty of distinguishing M. 
heliostemma from M. raniceps, as there was no adult type speci-
men for M. heliostemma and both species theoretically occur in 
sympatry. Apparently, she was unaware that one of the paratypes 

of M. heliostemma was a live juvenile male and photos of it as an 
adult were published in Ferrara et al. (2017. Quelônios Amazôni-
cos: Guia de identificação e distribuição. Wildlife Conservation 
Society, Manaus, Amazonas, Brazil. 180 pp.). The original photo 
of the juvenile paratype and the photo of it as an adult were also 
published in Cunha et al. (2019 Chelonian Conserv. Biol. 18:187–
194). We noted in this latter paper that males of M. raniceps sensu 
stricto and the color morph “M. heliostemma” have enlarged white 
scales on the hind limbs, even as hatchlings, while M. maculata 
(formerly M. wermuthi), which had been placed erroneously in 
the synonomy of M. raniceps, has black enlarged hind limb scales. 
A hatchling figured in Cunha et al. (2019. op. cit., Fig. 6-O) is 10 mo 
old at this writing, and at a carapace length of 96 mm and mass of 
95 g, has lost the bright yellow head coloration known as an iden-
tifying character for “M. heliostemma” (Fig. 1). Molina et al. (2012. 
Zootaxa 3575:63–77) compared M. maculata (=M. wermuthi) to 
M. heliostemma (not M. raniceps sensu stricto) and showed that 
M. raniceps and M. maculata are distinct species and that M. heli-
ostemma is a color variant of M. raniceps.

RICHARD C. VOGT, Department of Biodiversity, INPA, Avenida Andre 
Araujo 2936, Manaus, Amazonas, Brazil 69083-000; SABRINA MENEZES 
OLIVEIRA and SAMYLE CUNHA VIEIRA, Centro de Quelônios de Amzônia, 
Avenida Andre Araujo 2936, Manaus, Amazonas, Brazil 69083-000.

PSEUDEMYS PENINSULARIS (Peninsula Cooter). KYPHO-
SIS.  Malformities of the spine in the form of kyphosis have been 
observed in several different species of chelonians in the wild 
(Moldowan et al. 2016. Chelonian Conserv. Biol 14:157–160; Py-
male 1978. Southwest. Nat. 23:457–462; Rhodin et al. 1984. Brit. 
J. Herpetol 6:369–373). To our knowledge kyphosis has not yet 
been described in Pseudemys peninsularis (Rothschild et al. 2012. 

Fig. 1. Mesoclemmys raniceps juvenile at 10 months old, showing loss 
of the bright yellow hatchling head pattern.

Fig. 1. Two female Pseudemys peninsularis exhibiting classic traits of 
kyphosis from Lee County, Florida, USA.

Fig. 2. Female Pseudemys peninsularis exhibiting an unusually high 
dorsal protrusion of the carapace from Lee County, Florida, USA.
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Herpetological Osteopathology. Springer and Science and Busi-
ness Media, New York, New York. 450 pp.), although it has been 
described in congeners and related species (Mitchell and John-
ston 2016. Herpetol. Rev. 47:127–128).

A female P. peninsularis was brought into the Clinic for the 
Rehabilitation of Wildlife (C.R.O.W.) from an unspecified region 
of Lee County, Florida, USA after an apparent car collision in 
January 2016.  The individual showed a distinctive domed pro-
trusion of the upper carapace (Fig. 1A, 1B), a feature consistent 
with kyphosis. Radiographs were taken to investigate any other 
injuries the animal may have received, but did not suggest any 
additional scoliosis upon examination, which is sometimes seen 
in kyphotic individuals (Mitchell and Johnston 2016, op. cit.). An 
additional individual of the same species with a similar but less 
pronounced condition was brought in shortly after the afore-
mentioned specimen but from a different region of the same 
county (Fig. 2). In some regions kyphotic individuals make up 
as much as 0.93% of populations (Selman and Jones 2012. Che-
lon. Conserv. Biol. 11:259–261; Louqe et al. 2015. Herpetol. Rev. 
46:81), so it is possible that kyphosis may be occurring more fre-
quently in some southwest Florida populations of P. peninsularis 
than previously known.

JORDAN DONINI  ,  Department of Pure and Applied Sciences, Flor-
ida Southwestern State College,  7505 Grand Lely Drive, Naples, Florida, 
34113, USA (e-mail: jtdonini@fsw.edu); MISSY FOX, YVETTE CARRASCO, 
RACHEL WALSH, BREANNA FRANKEL, SPENCER KEHOE, KRYSTAL 
WOO, and HEATHER W. BARRON, Clinic for the Rehabilitation of Wildlife 
(C.R.O.W.), Sanibel, Florida, 33957, USA.

STERNOTHERUS CARINATUS (Razor-backed Musk Turtle). 
NESTING. The nesting behavior of Sternotherus carinatus in the 
wild has been reported once, from the Pearl River in Mississippi 
(Ernst and Lovich 2009. Turtles of the Unites States and Canada. 
John Hopkins University Press, Baltimore, Maryland. xii + 827 
pp.). We offer additional habitat data on nests found on the Leaf 
River in Mississippi, USA.

On 12 May 2018, a female S. carinatus was observed a few 
meters up on the western bank of the Leaf River in Forrest Coun-
ty, Mississippi, USA. We returned several hours later to investi-
gate the spot where she had been seen but she had not deposited 
any fresh eggs. However, we found a partially exposed clutch of 
S. carinatus eggs just a few centimeters from where the female 
had been seen. Upon excavation, it was determined that the eggs 
in this clutch were empty and had no embryonic development. 
This may have been due to the eggs having been inundated by 
high river water early in their development, having likely been 
laid during the previous nesting season.

At 0945 h on 18 May 2019, a freshly laid clutch of S. carinatus 
eggs was found ca. 10 m downstream from where the old clutch 
had been found the previous year (31.3385°N, 89.2802°W; NAD 
83; 37 m elev.). This nest was found on a steep bank, 4.3 m from 
the edge of the water. The clutch of three eggs was in sandy soil 
and the top of the uppermost egg was at a depth of ca. 2 cm. 
Vegetation around the nest included Chasmanthium latifolium 
(Wood Oats), Nekemias arborea (Peppervine), Ulmus sp. (elm), 
and Smilax sp. (greenbrier). Air temperature was 31.1°C. Veg-
etated ground cover was moderate (about 30%). The masses of 
the eggs were 4.3 g, 4.9 g, and 4.9 g.  The eggs were collected and 
incubated at the University of Southern Mississippi (MS Permit# 
0517191 issued by the Mississippi Museum of Natural Science) at 
an incubation temperature of 29°C. The three eggs hatched out 
after incubation periods of 84, 85, and 89 days.

KEVIN NARUM, 400 Park Ave. Hattiesburg, Mississippi 39401, USA 
(e-mail: narumk07@yahoo.com); GROVER J. BROWN, Department of 
Biological Sciences, The University of Southern Mississippi, 118 College 
Drive, Hattiesburg, Mississippi 39406, USA (e-mail: groverj.brown@gmail.
com); MAUREEN SCHWER, The Nature Conservancy Camp Shelby Field 
Office, CSJFTC-ENV Bldg. 6530, Camp Shelby, Mississippi 39407, USA (e-
mail: maureen.schwer@tnc.org).

TRACHEMYS SCRIPTA ELEGANS (Red-Eared Slider). ALIEN 
NESTING. Trachemys scripta elegans is native to the southcentral 
USA and northeastern Mexico but has been introduced over a vast 
geographic scale, primarily via the pet trade, and is now one of 
the most wide-spread invasive reptiles (Kraus 2009. Alien Reptiles 
and Amphibians: a Scientific Compendium and Analysis. Springer 
Science + Business Media B.V., Dordrecht, Netherlands. 564 pp.). 
In Argentina, it has been recorded since 2007 (Alcalde et al. 2012. 
Chelonian Conserv. Biol. 11:128–133).

At 0809 h on 12 December 2016, in 3 de Febrero Park in 
Buenos Aires, Argentina (34.55794°S, 58.43319°W; WGS 84), we 
observed an individual T. s. elegans covering a nest (Fig. 1A). On 
another occasion, at 0950 h on 21 January 2019, near a lagoon into 
the Costanera Sur Ecologic Reserve, an urban reserve in Buenos 
Aires, Argentina (34.60726°S, 58.35801°W; WGS 84), we observed 

Fig. 1. Trachemys scripta elegans females observed nesting in Bue-
nos Aires, Argentina: A) 3 de Febrero Park; B) Costanera Sur Ecologic 
Reserve.
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female T. s. elegans construct a nest (Fig. 1B). The specimens 
were photographed, but turtles and eggs were not collected. To 
our knowledge, this is the first report of T. s. elegans nesting in 
Argentina.

BORJA BAGUETTE PEREIRO, Fundación Caburé-í, Ciudad de Buenos 
Aires, Argentina. Ecoparque, Government of Buenos Aires City, Ciudad de 
Buenos Aires, Argentina. (e-mail: bbaguettepereiro@buenosaires.gob.ar); 
GUILLERMO SPAJIC and DIEGO CARUS, Club de Observadores de Aves 
de Palermo, Aves Argentinas, Ciudad de Buenos Aires, Argentina.

CROCODYLIA — CROCODILIANS

CAIMAN LATIROSTRIS (Broad-snouted Caiman). POACHED 
MEAT CONSUMPTION RISK. Illegal trade of caiman (specifically 
Caiman latirostris) meat and leather is an important source of in-
come for many traditional communities in Brazil (Marioni et al. 
2006. In Proceedings of the 18th Working Meeting of the IUCN-SSC 
Crocodile Specialist Group, pp. 165. IUCN, Gland, Switzerland). 
Handling of C. latirostris specimens and fresh products from the 
species is known to have potential zoonotic hazards (Lemos and 
D’Andrea 2014. Trabalho de Campo com Aanimais: Procedimen-
tos, Riscos e Biossegurança. Rio de Janeiro, Brazil. 180 pp.). The 
lack of sanitary and safety precautions in the illegal trade exposes 
both poachers and consumers to pathogens present in caiman 
meat and leather. Additionally, contact with and consumption of 
farmed animals may also expose consumers to zoonotic risks.

In May 2017 we captured seven apparently healthy 
adult C. latirostris specimens (0.8–1.2 m SVL) from a private 

collection at Cachoeiro de Itapemirim, Espírito Santo, Brazil 
(20.88328°S, 41.10188°W; WGS 84; 49 m elev.) for a routine health 
examination. After physical restraint, the skin at the tail base 
was cleaned with iodized alcohol and a 2 cm long, 2 cm deep 
incision was made with a sterile scalpel. A swab was scrubbed 
to obtain a microbiological sample from the tail musculature. 
The samples were placed in Stuart media in an isothermal 
container at 4–8°C and trasnported within 12 h for cultivation. 
In the laboratory, the samples were inoculated in petri dishes 
containing blood agar and McConkey, and incubated at 35°C for 
24–48 h. Bacterial isolation and identification were made from 
macroscopic aspects of the predominant colonies, considering 
color, border shape, appearance, elevation, haemolysis capacity, 
and microscopic aspects such as Gram shape, arrangement, 
and staining, followed by colorimetric biochemical testing with 
the equipment VITEK® 2 bioMérieux (Procop et al. 2016. Color 
Atlas and Textbook of Diagnostic Microbiology. Seventh edition. 
Lippincott Williams & Wilkins, Philadelphia, Pennsylvania.  1830 
pp.).

We found Klebsiella pneumoniae, K. ozaenae, Providencia 
stuartii, Enterobacter cloacae (one sample each), K. oxytoca (2 
samples), Acinetobacter baumannii (Fig. 1) and A. calcoaceticus 
(4 samples), Escherichia coli (2 samples) in the cultivations. 
Four samples had mixed bacteria (2 or 3). These bacteria are 
all Gram-negative, which can be pathogenic. All the isolated 
bacteria are considered opportunistic agents, commonly 
associated with nosocomial infections ranging from fever and 
diarrhea and may progress to septicemia. Our data indicate that 
in captive conditions C. latirostris meat can harbour multiple 
pathogenic bacteria, suggesting a potential risk to human health 
if this meat is consumed. Caiman meat should be consumed 
only from companies that are subjected to the governmental 
sanitary inspection. Also, specific measures should be taken to 
diminish bacterial load of caiman meat (freezing for example), 
even in slaughterhouse plants that follow biosafety standards. 
In addition, professionals working on research involving C. 
latirostris necropsies, breeding grounds, and commercial 
slaughterhouses must follow well-designed biosecurity protocols 
to ensure the safety of staff and the environment.

THASSIANE TARGINO DA SILVA (e-mail: thassiane.vet@gmail.com) 
and PAULO QUADROS DE MENEZES, Universidade Federal de Pelotas, 
Pelotas, RS, CEP 96.010-610, Brazil; JEANNE SARAIVA PAZ, FERNANDO 
LUIZ TOBIAS, TATIANE DA SILVA PETERLE, and LÍVIA AFONSO TEIX-
EIRA ZUCCON, Universidade de Vila Velha, Vila Velha, ES, CEP 29.102-920, 
Brazil; YHURI CARDOSO NÓBREGA, FLÁVIO CURBANI, DANIELA NER-
IS NOSSA, and MARCELO RENAN DE DEUS SANTOS, Projeto Caiman, 
Instituto Marcos Daniel, Vitória, ES, CEP 29.055-290, Brazil (e-mail: yhuri@
institutomarcosdaniel.org.br).

CROCODYLUS MINDORENSIS (Philippine Crocodile). HABI-
TAT USE. Locally called Bangitaw or Burungitaw, Crocodylus 
mindorensis is endemic to the Philippines and listed by the IUCN 
as Critically Endangered, with its remnant population estimated 
to be 92–137 adults (www.iucnredlist.org; 19 Jul 2019). In an ef-
fort to increase the wild population in the southern Philippines, 
a soft release introduction of 36 semi-wild juvenile Philippine 
Crocodiles in Paghungawan Marsh, Siargao Island was initiated 
by the Philippine Government in 2013 (Manalo et al. 2016. In 
Soorea [ed.], Global Re-introduction Perspectives: 2016. Case-
studies from Around the Globe, pp. 51–55. IUCN/SSC Re-intro-
duction Specialist Group, Gland, Switzerland). This was followed 
by a supplemental release of eight yearlings and 21 juvenile 

Fig. 1. Isolation of the bacterial species Acinetobacter baumannii 
from Caiman latirostris tail muscle.
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crocodiles in 2017 (Manolis 2017. Crocodile Spec. Gr. Newsl. 
36[2]:14). Paghungawan Marsh (9.8915°N, 126.0769°E; WGS 84) is 
within the boundaries of Barangay Jaboy, Municipality of Pilar, 
Province of Surigao del Norte, Philippines. It is a natural geologic 
depression surrounded by karst hills (Fig. 1). Waterlogged areas 
cover 18 ha during the dry season and expands during the wet 
season (November–January), supplied by input from ephemeral 
streams. A radio telemetry study on the home range and activ-
ity pattern of the released C. mindorensis in the marsh has been 
ongoing since June 2018.

On 18 September 2018 around 1900 h, a reddish eyeshine 
was observed on a limestone cliff surrounding the marsh during 
spotlighting, and upon climbing the cliff it was noted to be a C. 
mindorensis in a crevice (Fig. 2A). This male C. mindorensis was 
140 cm in total length and weighed 9 kg. The crevice was ca. 16.3 
m above the ground with a ca. 60° slope and is ca. 41 m from the 
water’s edge.

On 26 September 2018, exploring other crevices within 
the cliff resulted the discovery of two more C. mindorensis of 
similar size within a few meters of the location in which the first 
crocodile was encountered (Fig. 2B, 2C). The three sub-adult 
crocodiles were found in cliff crevices across a road bordering 
the marsh. It appeared that a drainage culvert installed under the 
road was a plausible means by which the crocodiles’ accessed 

the cliff crevices. This was supported by anecdotal reports by the 
local community of observations of crocodiles crossing on the 
road at night.

Furthermore, several C. mindorensis have been observed to 
use grottos and caves within the surrounding secondary-growth 
karst forest on the eastern side of the marsh as seasonal shelter. 
An adult female (186 cm total length, 25 kg) was encountered in 
26 July 2018 at 1400 h within a shallow, narrow grotto with its 
entrance on a 40° slope (Fig. 3). Another adult female (187 cm 
total length), was encountered on 25 May 2019 at 1534 h inside a 
cavern at the end of a deep sloping 8 m long cave tunnel inside 
the same karst forest.

Several species of crocodilians are known to utilize crevices 
and caves. Examples include Nile Crocodiles (C. niloticus) in 
the caves of Ankarana in northern Madagascar (Behra 2000. 
Crocodile Spec. Gr. Newsl. 19[3]:4) and in the caves of Mauritania 
in northwest Africa (Brito et al. 2011. PLoS ONE 6:e14374), False 
Gharial (Tomistoma schlegelii) in underground caves within 
limestone cliffs in Bukit Sarang, Sarawak, Malaysia (Stuebing et al. 
2004. Crocodile Spec. Gr. Newsl. 23:11–12), Australian Freshwater 
Crocodiles (C. johnstoni) in warm pools of Tunnel Creek Cave 
in West Kimberley, Australia (Somaweera et al. 2014. Rec. West. 
Aust. Mus. 29:82–87), Smooth-fronted Caiman (Paleosuchus 
trigonatus) and Chinese Alligators (Alligator sinensis) utilizing 
caves as a retreat during the day (Brazaitis and Watanabe 
2011. Hist. Biol. 23:73–90); and African Dwarf Crocodiles 
(Osteolaemus tetraspis) dwelling within the Abanda cave system 
in Gabon, central Africa (Shirley et al. 2016. Afr. J. Ecol. 55:411–
422). Crocodylus mindorensis are known to inhabit low-lying 
creeks, rivers, ponds, lakes, and marshes. In the northeastern 
Philippines, the species has been observed to inhabit caves with 
water that drains to creeks and small underwater limestone caves 

Fig. 1. Paghungawan Marsh located in Barangay Jaboy, Municipality 
of Pilar, Siargao Island, Philippines.

Fig. 2. Locations of the three Philippine Crocodiles encountered in 
limestone cliff crevices surrounding Paghungawan Marsh.

Fig. 3. Encounter of a Philippine Crocodile in a grotto within the karst 
forest surrounding the marsh.
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along the river’s water line (Pontillas 2000. Wildlife Conservation 
103[5]:8–9; van Weerd et al. 2006. In Crocodiles: Proceedings of 
the 18th Working Meeting of the Crocodile Specialist Group, pp. 
306–321. IUCN, Gland, Switzerland. pp. 306–321). Furthermore, in 
northwestern Luzon, C. mindorensis were observed sheltering in 
gaps underneath large boulders by the riverbank (Manalo 2008. 
Nat. Mus. Pap. 13:109–115).

To our best knowledge, this is the first observation of C. 
mindorensis utilizing elevated limestone crevices and caverns 
on steep slopes. More work is needed to understand the reasons 
for, patterns, and durations of cave utilization by C. mindorensis. 
These observations further support the species’ climbing ability, 
which is plausibly how populations were able to get into high 
elevations of up to 850 m (Manalo 2008, op. cit.; Manalo et al. 2018. 
Multidisciplinary Adv. Vet. Sci. 2:276–282). These observations also 
suggest reassessing population survey techniques for the species 
by expanding the search area to surrounding high elevation 
terrestrial habitats with crevices as well.

We are grateful to the Holohil Grant Program, AZA-
Crocodilian Advisory Group, Crocodile Conservation Institute, 
Local Government Unit of Pilar, and the Department of 
Environment and Natural Resources.

JAKE WILSON B. BINADAY (e-mail: jwbinaday@gmail.com, philip-
pinecroc@gmail.com), RAINIER I. MANALO (e-mail: rimanaloecology@
gmail.com), and PHILIP C. BALTAZAR, Crocodylus Porosus Philippines, 
Inc., Pag-asa Farms, Pag-asa, Kapalong, Davao del Norte, Philippines (e-
mail: epibaltazar@gmail.com); FREDO P. MAGALLANES, Jaboy Ecotour-
ism and Conservation Organization, Pilar, Surigao del Norte, Philippines.

CROCODYLUS PALUSTRIS (Mugger Crocodile). REPRODUC-
TION. One-egg twins, also known as twinning, is described 
as the development of two embryos in one egg (Yntema 1970. 
Anat. Rec. 166:491–497). Twinning is not a frequently occur-
ring phenomenon but has been recorded from a wide variety of 
reptiles including tortoises, marine turtles, freshwater turtles, 
lizards, snakes, and crocodiles (Piovano et al. 2011. Folia Zool. 
60:159–167). The cause of occurrence of twinning in crocodil-
ians is largely unknown. However, it is postulated that it might 
be caused by one or a combination of factors such as female 
age, female body size, sudden shifts and extremes in incubation 
temperature, and periods of anoxia (Plymale et al. 1980. Florida 
Sci. 2:97–102; Frye 1989. Biomedical and Surgical Aspects of 
Captive Reptiles Husbandry. Krieger Publication Co., Malabar, 

Florida. 712 pp.; Tucker and Janzen 1997. Copeia 1997:166–173; 
Platt et al. 2012. Zoo Biol. 31:534–545). The development of one-
egg twins has been suggested to be detrimental and assumed to 
reduce the fitness of the twins significantly (Tucker and Janzen 
1997, op. cit.; Williams 1975. Sex and Evolution. Princeton Uni-
versity Press, Princeton, New Jersey. 210 pp.).

Among crocodilians, twinning has been recorded from 11 of 
the 27 extant species (Platt et al. 2000. Herpetol. Nat. Hist. 7:181–
185) but has not been recorded for Crocodylus palustris. On 13 
June 2017 at 0800 h during a post-hatching survey in National 
Chambal Sanctuary (Nadigaon Village in Madhya Pradesh 
State of northern India; 26.14360°N, 77.00327°E; WGS 84; 157 
m elev.), we recorded twining in a C. palustris egg. A partially 
opened nest of C. palustris was encountered in the early hours 
of the day. We presume that the nest was opened by a parent. 
On further examination, we noted that the eggs had reached 
the pipping stage with some hatchlings starting to emerge. A 
total of 17 eggs were counted. Hatchlings emerged from 16 
eggs and did not exhibit any deformities or abnormalities. A 
single egg however only showed signs of pipping. When the egg 
membrane was opened further, two hatchlings emerged from 
within the egg (Fig. 1). The hatchlings were of unequal size but 
appeared to be healthy. After the observations were recorded 
on-site, all the hatchlings including the twins were released 
into the river near the nesting site. 

SURYA P. SHARMA (e-mail: suryapdsharma@wii.gov.in), SUYASH 
KATDARE (e-mail: suyash@wii.gov.in), and SYED AINUL HUSSAIN, 
Wildlife Institute of India, Dehradun, India (e-mail: hussain@wii.gov.in).

CROCODYLUS PALUSTRIS (Mugger Crocodile). SCAVENG-
ING. Python molurus and Crocodylus palustris are sympatric 
predators in some aquatic habitats across the Indian 
subcontinent, and published information on their interactions 
is limited to a report on a C. palustris hunting and preying on P. 
molurus in Rajasthan (Bhatnagar and Mahur 2010. Rept. RAP 
10:16–18). Scavenging is a common opportunistic foraging 
strategy in C. palustris and here we report scavenging a dead P. 
m. molurus, which has not been previously documented. Dur-
ing a field trip at 1255 h on 16 October 2019, we found a dead 
and decomposed P. m. molurus stuck among roots close to the 
Moyar River, Sathyamangalam Tiger Reserve, southern India 
(11.57107°N, 76.95979°E; 336 m elev.). The specimen was ca. 
340 cm in length (Fig. 1). The dead snake had bite marks on 
the left side of the head without loss of any body parts. Gi-
ant snakes are almost immobile while they digest prey, which 
leaves it vulnerable to attack from other predators (Cruz-Neto 
et al. 1999. J. Herpetol. 33:229–234; Nielsen et al. 2011. Physiol. 
Behav. 102:110–114). Nevertheless, we could not identify the 
actual cause of death of the P. m. molurus. Shortly after, we ob-
served a C. palustris (ca. 280 cm in length) basking on a river 
island 20 m away (Fig. 2) from the dead P. m. molurus. 

The next day (17 October 2019) at 0900 h, we only found 
half of the P. m. molurus body (Fig. 3). The remnants of the P. 
m. molurus were found ca. 50 m away (11.57132°N, 76.96014°E) 
from the location on the previous day. We could record C. 
palustris footprints on the riverbank and track movements from 
the riverbank to the dead snake. Other than the C. palustris, we 
could only observe the hoof marks of an Axis axis (Chital) herd 
in the surrounding areas. Therefore, the evidence suggests 
that C. palustris scavenged the anterior part of the snake.

This Python Project work was conducted with funding 
support from DST-SERB (EMR/2016/003963). We thank 

Fig. 1. The presence of twinning in C. palustris eggs from Nadigaon 
nesting site, National Chambal Sanctuary, India.
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Research Coordinator, Registrar, Dean, and Director, Wildlife 
Institute of India for support. Also, we are grateful to officials 
of Sathyamangalam and Mudumalai Tiger Reserve, Tamil Nadu 
Forest Department for permission (No:WL5(A)/17699/2017; 
Permit No: 82/2017) to conduct this research.

VEDAGIRI THIRU MURUGAN, SREEDHARAN NAIR VISHNU, 
SHIPRA KHANDURI, CHINNASAMY RAMESH (e-mail: ramesh.czoo@
gmail.com), GAUTAM TALUKDAR, and ABHIJIT DAS, Wildlife Institute of 
India, Post Box #18, Chandrabani, Dehradun, Uttarakhand 248001, India.

PALEOSUCHUS TRIGONATUS (Schneider’s Smooth-fronted 
Caiman). HATCHLING DISPERSAL. Our ability to evaluate 
behavior of wild vertebrates has experienced significant im-
provements over the last decades (much of it due to techno-
logical advances in telemetry), allowing researchers to monitor 
and map detailed movement patterns, even for highly cryptic 
species (Kingsury and Robinson 2016. In Dodd Jr. [ed.], Rep-
tile Ecology and Conservation: A Handbook of Techniques, pp. 
110−120. Oxford University Press, Oxford, UK). The Schneider’s 
Smooth-fronted Caiman (Paleosuchus trigonatus) is among 
the least-known crocodilian species within the Amazon Basin, 
and the only species that inhabits closed canopy small forest 
streams in terra-firme forests (Campos et al. 2019. The IUCN 
Red List 2019:e.T56588A3010035). Herein, we report the spatial 
dispersion of a clutch of recently hatched P. trigonatus located 
within an urban forest fragment in Manaus, Brazil. On 29 Sep-
tember 2012, during a caiman nesting survey we encountered 
a recently constructed P. trigonatus nest (3.0965°S, 59.9704°W; 
WGS 84; 60 m elev.) on the margin of a small freshwater stream 
(igarapé). The nest contained eight eggs. On 26 December 
2012 we revisited the site and found that the nest had success-
fully hatched. We did not find any infertile eggs nor eggshell 
fragments inside or around the nest. On 10 January 2013 we 
searched for the hatchlings during a nocturnal spotlight sur-
vey on foot 200 m upstream and downstream of the nest loca-
tion. We encountered a total of eight hatchlings: four upstream 
and four downstream (Fig. 1). The hatchling found at the most 
upstream location was dead on the margin with no apparent 
cause of death. We assumed that all hatchlings found came 
from the nest examined, because no other nests were found 
in that area. Five of the hatchlings were individually dispersed 
through the waterbody spread at similar distances from the two 
nearest hatchlings (mean: 49 ± 8 m; range: 40–60 m), whereas 
the three most downstream hatchlings were closer together in 
the same section of the waterbody (within 5 m from each other 
and 50 m away from nearest upstream hatchling). Maximum 
distance between individuals was 285 meters and mean dis-
tance to nest was 56 ± 30 m (range: 15–91 m). No adult caiman 
was observed in the survey area during this period (although 
an adult, probably a female, was spotted in the water near the 
nest-site on the night before we encountered the nest). Previ-
ously, a similar dispersal pattern in this species was recorded 
in Reserva Adolfo Ducke (16 km north of our surveyed loca-
tion), where hatchlings started to disperse away from the nest 
between 7 and 14 d after hatching (Magnusson and Lima 1991. 
J. Herpetol. 25:41−48). Longer periods of hatchling aggregation 
and parental care provided by females have been reported for 
other caiman species (e.g., Caiman crocodilus [Ayarzagüena 
and Castroviejo 2008. In Castroviejo et al. [eds.], Contribu-
ción al Conocimiento del Género Caimán de Suramérica, pp. 
181–294. Asoc. Amigos de Doñana, Seville, Spain], Paleosuchus 
palpebrosus [Campos et al. 2012. J. Nat. Hist. 46:2979−2984]). 

Fig. 2. Basking Crocodylus palustris sighted 20 m away from the dead 
Python molurus molurus along the Moyar River, Tamil Nadu, India.

Fig. 3. Posterior part of Python molurus molurus after being par-
tially scavenged by Crocodylus palustris along the Moyar River, Tamil 
Nadu, India.

Fig. 1. Dead Python molurus molurus along the Moyar River, Tamil 
Nadu, India.
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However, the amount of parental care provided by crocodilian 
nesting females seem to differ across species (Somaweera et 
al. 2013. Herpetol. Monogr., 27:23–51). Unfortunately, we were 
unable to return to the area to keep monitoring the movement 
patterns of these hatchlings.

JOSÉ ANTÓNIO L. BARÃO-NÓBREGA, School of Environment and 
Life Sciences – University of Salford, Greater Manchester, UK (e-mail: bara-
onobrega@gmail.com); BORIS MARIONI, Pós-Graduação em Biologia de 
Água Doce e Pesca Interior – Instituto Nacional de Pesquisas da Amazónia, 
Manaus/AM, Brazil (e-mail: bmarioni@mac.com); RONIS DA SILVEIRA, 
Laboratório de Zoologia Aplicada à Conservação – Universidade Federal 
do Amazonas, Manaus/AM, Brazil (e-mail: ronis@ufam.edu.br).

SQUAMATA — LIZARDS

AMEIVULA OCELLIFERA (Spix’s Whiptail). PREDATION. Spix’s 
Whiptail, (Ameivula ocellifera Spix), is a heliothermic teiid liz-
ard widely distributed in northeastern Brazil (Sales and Freire 
2015. J. Herpetol. 49:579–585). Predators of A. ocellifera include 
other lizards (Sales et al. 2010. Herpetol. Rev. 41:217–218; Gogli-
ath et al. 2010. Herpetol. Bul. 114:36–38), snakes (Bocchiglieri 
and Mendonça 2009. Herpetol. Rev. 40:438; Oliveira et al. 2018. 
Herpetol. Rev. 49:335), birds (Almeida et al. 2013. Herpetol. 
Rev. 44:671; Vieira et al. 2018. Herpetol. Notes 11:975–976), 
mammals (Olmos 1993. Mammalia 57:126–130), and some 

invertebrates (Ribeiro et al. 2011. Herpetol. Bul. 117:31–32; 
Moura et al. 2015. Herpetol. Notes 8:389–391).

The Spot-backed Puffbird (Nystalus maculatus Gmelin) is 
ca. 18–19 cm in body length and weighs 32–38 g (www.wikiaves.
com.br/; 25 Jul 219). It is found in various open to semi-open 
habitats, ranging from semiarid Caatinga to semihumid 
woodland along the lower Amazon River, in Argentina, Bolivia, 
Brazil and Paraguay (www.iucnredlist.org; 25 Jul 2019). The 
known usual diet of N. maculatus comprise arthropods and 
plant material (Sick 2001. Ornitologia Brasileira, Second 
Edition. Editora Nova Fronteira, Rio de Janeiro, Brazil. 912 pp.; 
Ballarini et al. 2013. Rev. Bras. Ornitol. 21:235–242). However, 
occasional consumption of vertebrates such as lizards, snakes, 
and juvenile birds is also reported (Salvador 2016. Acta Zool. 
Lilloana 60:136–147; Salvador et al. 2017. Aves de la provincia 
de Córdoba, Distribución e Historia Natural. DP Argentina S.A., 
Buenos Aires, Argentina. 302 pp.).

Here, we report a predation record on A. ocellifera by N. 
maculatus. On 31 January 2019, at 1115 h, in an area of shrubby 
Caatinga vegetation near the community of Rancho da Caça, 
municipality of Mossoró, Rio Grande do Norte, in the semiarid 
region of northeastern Brazil (5.1293°S, 37.4267°W; WGS 84; 
79 m elev.), PHM spotted a N. maculatus with an A. ocellifera 
resting on a shrub at the roadside (Fig. 1). After a few minutes 
and still with the prey on its beak, the bird flew to the opposite 

Fig. 1. Location of the nest (star) and hatchlings (triangles) within the surveyed freshwater stream in an urban forest fragment in Manaus, 
Brazil. The images on the top and bottom right represent, respectively, the location of the surveyed waterbody within the city of Manaus and 
an illustration of the general structure of the surveyed waterbody.
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side of the road, and soon afterwards, flew again to a more 
distant area and was no longer sighted.

Lizards constitute an important food source for various bird 
groups in the Neotropical region (Sick 2001, op. cit.). However, 
records on predation of whiptail lizards by birds are rare. In 
northeastern Brazil, fortuitous events of bird predation of A. 
ocellifera were documented by Gogliath et al. (2010, op. cit), by 
a Guira Cuckoo (Guira guira) in the semiarid Caatinga, by Al-
meida et al. (2013, op. cit.), with a great egret (Ardea alba) on a 
sand dune beach complex, and by Vieira et al. (2018, op. cit.), 
with a Ferruginous Pygmy-owl (Glaucidium brasilianum) also 
in semiarid Caatinga. To date, the lizards reported as prey of N. 
maculatus are the anguid Ophiodes intermedius and the gymp-
nophthalmid Cercosaura schreibersi, both in Córdoba, Argen-
tina (Salvador et al. 2017, op. cit.). The predation reported here 
may be considered an opportunistic event when the predator 
has a generalist diet and eventually feed on lizards (Vieira et al. 
2018, op. cit.). To our knowledge, this is the first report of preda-
tion on A. ocellifera by N. maculatus.

CAROLINA MARIA CARDOSO AIRES LISBOA (e-mail: carolisboa-
bio@yahoo.com.br) and PAULO HENRIQUE MARINHO, Programa de 
Pós-graduação em Ecologia, Departamento de Ecologia, Centro de Bio-
ciências, Universidade Federal do Rio Grande do Norte, 59072-970, Natal, 
RN, Brazil; RAUL FERNANDES DANTAS SALES, Programa Regional de 
Pós-Graduação em Desenvolvimento e Meio Ambiente, Centro de Bio-
ciências, Universidade Federal do Rio Grande do Norte, 59078-970, Natal, 
RN, Brazil. 

ANOLIS CAROLINENSIS (Green Anole). BEHAVIOR and DIET. 
Anolis carolinensis is a small, arboreal lizard found throughout 
the southeastern United States, with its native range extending 
from Texas to the Carolinas (Conant and Collins 1998. A Field 
Guide to Reptiles and Amphibians. Eastern and Central North 
America. Third Edition, Expanded. Houghton Mifflin Compa-
ny, Boston, Massachusetts. xviii + 616 pp.). They are opportu-
nistic insectivores, that either actively search or use a sit and 
wait strategy to consume a wide variety of invertebrates and 
occasionally small vertebrates (Jenssen et al. 1995. Herpetol. 
Monogr. 9:41–62; Nunez et al. 1997. Behaviour 134:205–223; Lo-
sos 2009. Lizards in an Evolutionary Tree: Ecology and Adaptive 
Radiation of Anoles. University of California Press, Berkeley, 
California. 528 pp.). 

On 8 October 2019 at 1630 h an A. carolinenses (presumably 
male) was observed by JOH licking a National Audubon Society, 
Signature Harvest, Nut & Fruit Bell, hung by fishing line ca. 60 
cm from the side of a roof at a private residence in Kingsville, 
Texas, USA (Fig. 1). The individual had held on to the bell, while 
licking for ca. 20 min until approached from 2.4 m, when it 
jumped and retreated up a Castilla elastica (Mexican Rubber 
Tree), ca. 20 cm away. This nut and fruit bell, which comprised 
of millet, sunflower seeds, peanuts, safflower, dried papaya, 
raisins, corn syrup, dextrine, and gelatin, is intended to feed 
birds. Previously the bell had been foraged by Passer spp. 
(sparrows) and Mus musculus (House Mouse). It is unusual 
for the insectivorous A. carolinenses to be licking the bell. No 
insects were noted to be stuck to it.

Anolis sagrei (Brown Anole) and Anolis evermanni (Puerto 
Rican Emerald Anole) have been documented sap-feeding; 
however, in both these observations it was undetermined if 
the observed individuals utilized the sap for nourishment or 
hydration (Norval and Mao 2013. Herpetol. Notes 6:501–502; 
Cruz-Mendoza and Padrón-Santiago 2019. Herpetol. Rev. 
50:781). The licking of the nut and fruit bell may be similar to 
sap feeding in that the corn syrup, dextrine, and gelatin used in 
holding the bell together has a similar consistency to sap.

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-Kingsville, Kingsville, Texas 78363, USA (e-mail: scott.henke@
tamuk.edu).

ANOLIS CAROLINENSIS (Green Anole). DIET. The Green 
Anole (Anolis carolinensis) is a relatively abundant lizard found 
throughout the southeastern United States. This species is 
considered a generalist that feeds on a variety of arthropod prey 
items such as insects and spiders (Jensen 2008. Amphibians 
and Reptiles of Georgia. University of Georgia Press, Athens, 
Georgia. 600 pp.); however, there are only few species-specific 
details of prey items for A. carolinensis. At 1603 h on 30 August 
2019, one of us (FEZ) observed and photographed an adult 
A. carolinensis feeding on a male red saddlebag dragonfly 
(Tramea onusta; Fig. 1) while on a rough brick wall at Texas State 
University in San Marcos, Texas, USA (29.88914°N, 97.93964°W; 
WGS 84). To the best of our knowledge, this is the first reported 
instance of A. carolinensis feeding on T. onusta. 

Fig. 1. A Spot-backed Puffbird (Nystalus maculatus) preying on an 
adult male Spix’s Whiptail (Ameivula ocellifera). 
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Fig. 1. Anolis carolinensis licking a National Audubon Society, Signa-
ture Harvest Nut & Fruit Bell at a residence in Kingsville, Texas, USA.
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LAWRENCE G. BASSETT (e-mail: lawrencebassett@gmail.com), 
FERRIS E. ZUGHAIYIR, and MICHAEL R. J. FORSTNER, Department of 
Biology, Texas State University, 601 University Drive, San Marcos, Texas 
78666, USA.

ANOLIS CRISTATELLUS (Puerto Rican Crested Anole) and 
HEMIDACTYLUS MABOUIA (Tropical House Gecko). DIET 
and PREDATION. Anolis cristatellus is native to Puerto Rico, 
but thre are introduced populations in several locations includ-
ing Miami, Florida (Kraus 2009. Alien Reptiles and Amphibians: 
A Scientific Compendium and Analysis. Springer, Dordrecht, 
Netherlands, 563 pp.; Krysko et al. 2003. Florida Sci. 66:74–79). 
This medium-sized diurnal lizard typically perches on trees 
close to the ground and moves to the ground mainly for foraging 
purposes (Losos 2009. Lizards in an Evolutionary Tree: Ecology 
and Adaptive Radiation of Anoles. University of California Press, 
Berkeley, California. 528 pp.). Anolis cristatellus primarily feeds 
on invertebrates, mostly insects, but has been noted to eat fruits 
and more rarely other vertebrates (e.g., Spaerodactylus: Schwartz 
and Henderson 1991. Amphibians and Reptiles of the West In-
dies. University of Florida Press, Gainesville, Florida. 720 pp.; 
Hemidactylus mabouia: Owen and Perry 2005. Herpetol. Rev. 
36:444). Cannibalism is also known in this species (Fitch et al. 
1989. Amphibia-Reptilia 10:307– 320; Campbell et al. 2018. Her-
petol. Rev. 49:115–116). Here, I report an additional record of A. 
cristatellus feeding on H. mabouia in Florida.

At 0800 h on 11 September 2019, an A. cristatellus was 
observed predating on a H. mabouia on a concrete walkway at 
the University of Miami Coral Gables campus in Miami, Florida, 
USA (25.7221°N, 80.2800°W; WGS 84; 3 m elev.). When first 
observed, the left limb and head of the H. mabouia were inside 

the mouth of the A. cristatellus, ventral side up (Fig. 1). The A. 
cristatellus fled with the H. mabouia still in its mouth after the 
photo was taken, so consumption was not confirmed.

While many primarily insectivorous anoles have been noted 
to feed on vertebrates occasionally, it is generally assumed 
that these events are size structured, such that the predator is 
substantially larger than the prey (Gerber 1999. In Losos and Leal 
[eds.], Anolis Newsletter V, pp. 28–39. Washington University, 
Saint Louis, Missouri). The size ratio of the interaction seen here 
shows anole predation on relatively large prey, such that the 
prey was nearly a third of the body size of the predator. Other 
records with a similarly small predator to prey body size ratio 
have also been documented in anole species (Queiroz and Losos 
2017. Herpetol. Rev. 48:184; Orfinger 2018. Herpetol. Rev. 49:116; 
Ríos-López et al. 2015. Life Excit. Biol. 3:118–136). This record 
therefore provides further evidence of the ability of anoles to 
capture and consume large vertebrate prey.

CAITLIN C. MOTHES, Department of Biology, University of Miami, 
1301 Memorial Dr., Coral Gables, Florida 33146, USA; e-mail: ccmothes@
miami.edu. 

ASPIDOSCELIS GULARIS (Texas Spotted Whiptail). ARBOREAL 
FORAGING and DIET. Generally a lizard of open and semi-open 
prairie grasslands, floodplains, and washes, the Texas Spotted 
Whiptail (Aspidoscelis gularis) is a ground-dwelling species that 
forages on friable soils in proximity to vegetation (Conant and 
Collins. 1991. A Field Guide to Reptiles and Amphibians. East-
ern and Central North America. Third Edition. Houghton Mifflin 
Company, Boston, Massachusetts. xviii + 450 pp.). In search of 
arthropod prey, the species will generally investigate openings 
and sort through ground and leaf litter (Pianka 1970. Ecology 
51:703–720; Hibbitts and Hibbitts 2015. Texas Lizards: a Field 
Guide. University of Texas Press, Austin, Texas. 333 pp.). The fol-
lowing report documents a novel incident of arboreal foraging 
by A. gularis.

On 17 July 2017 at ca. 1225 h with an ambient temperature of 
31°C, a large (ca. 20 cm TL) male A. gularis was observed foraging 
on top of the leaf litter between an ornamental lilac bush (Syringa) 
and a native Netleaf Hackberry (Celtis reticulata) adjacent to the 
headquarters building at Lake Alan Henry Wildlife Mitigation 
Area, Garza County, Texas, USA (33.07561°N, 101.05694°W; WGS 
84). The whiptail was originally observed pushing its head into 

Fig. 1. Anolis carolinensis feeding on a Tramea onusta in Texas, USA.

Fig. 1. Anolis cristatellus attempting to consume a Hemidactylus 
mabouia in Miami, Florida, USA. 
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leaf litter, flipping dead leaves and scratching with its forelimbs 
while continuing to sight hunt the tossed litter. Abruptly the 
whiptail cocked its head slightly to one side then lifted and 
squared its head to where it was obviously looking upward for 5–6 
s with multiple slight head movements. Then in one continuous 
motion, the whiptail ran up a slanted (ca. 60°) vertical stem of 
the lilac bush and grabbed a Fall Webworm Moth (Hyphantria 
cunea; Erebidae) perched ca. 80 cm above the ground. The A. 
gularis manipulated the moth in its mouth for 10–15 s before 
it was consumed, including the wings. After a 3–5 s pause, the 
lizard ran back down the same stem and continued foraging on 
the leaf litter.

Among whiptails, climbing and arboreal foraging have 
been previously reported in the San Pedro Nolasco Whiptail 
Lizard (A. bacatus; Walker and Maslin 1969. Amer. Midl. Nat. 
82:127–139), Cnemidophorus lemniscatus (Dixon and Stanton 
1977. J. Herpetol. 11:108–111) and C. ocellifer (Fagner et al. 
2007. Herpetol. Rev. 38:452–453). For the large male A. gularis 
described herein, an adult moth as prey is also notable. For 
two dietary studies of Texas specimens with large sample sizes, 
documented prey included only Lepidoptera larvae and no 
winged adults (Gannon et al. 1990. Texas J. Sci. 42:263–272; 
Smith 1989. Southwest. Nat. 34:418–420). Lepidopteran larvae 
on the ground and in litter would be more readily available as 
prey for any size and age of foraging A. gularis, whereas adult 
moths would normally be inaccessible as regular prey because 
of their size, affinity for arboreal habitats, and aerial mode of 
escape.

My thanks to J. Cokendolpher for identification and curation 
of the collected Fall Webworm Moth (Texas Tech University 
[TTU-Z] 261786).

STEPHEN KASPER, Lake Alan Henry Wildlife Mitigation Area, Parks 
and Recreation Department, City of Lubbock, Lubbock, Texas 79401, USA; 
e-mail: skasper@mail.ci.lubbock.tx.us.

ASPIDOSCELIS NEOTESSELATA (Colorado Checkered Whiptail 
Lizard). BEHAVIOR. Aspidoscelis neotesselata is a triploid, all-
female species that reproduces via parthenogenesis. We studied 
the species at multiple sites on the Fort Carson Military Instal-
lation in southeastern Colorado, USA (El Paso, Fremont, and 
Pueblo counties; 38.73691°N, 104.78842°W; WGS 84) during the 
summers of 2018 and 2019. Herein, we report our observation of 
pseudocopulation among free-ranging A. neotesselata.

Pseudocopulation has been observed in several other 
parthenogenic Aspidoscelis (formerly Cnemidophorus) species 
including A. uniparens, A. velox, A. tesselatus, A. neomexicanus, 
A. sonorae, A. exsanguis, and A. laredoensis (Paulissen and 
Walker 1989. Southwest. Nat. 34:296–298; Crews and Young 1991. 
Anim. Behav. 42:512–514; Eifler 1993. Herpetol. Rev. 24:150). 
Pseudocopulation has primarily been observed among captive 
animals (Paulissen and Walker 1989, op. cit.), with both female-
like receptivity and male-like copulatory behavior seemingly 
regulated by hormonal levels (Gustafson and Crews 1981. Behav. 
Ecol. Sociobiol. 8:267–272; Crews 2005. Trends Endocrin. Met. 
16:354–361). Outside of captive situations, our observation 
of pseudocopulation in A. neotesselata apparently is only the 
second reported for Aspidoscelis, the first being in A. uniparens 
(Eifler 1993, op. cit.).

On 21 June 2019, we were following an adult A. neotesselata 
with intent of recapturing her for our population demography 
study when she moved through a bush (Mountain Mahogany; 
Rosaceae: Cercocarpus montanus) and approached a second 

adult resting in the bush. The second female bit at the focal 
female as she approached. Immediately following the bite 
attempt, the focal lizard mounted the second lizard and engaged 
in pseudocopulation. The two lizards were similar in size, but 
the focal lizard had a broken tail (larger female: 84 mm SVL, 27 
mm tail length, 10.81 g; smaller female: 79 mm SVL, 185 mm 
tail length, 10.69 g). They stayed as a mounted pair for 30–60 
s. The two lizards did not intertwine their tails as is typical of 
pseudocopulation behavior in Aspidoscelis, possibly due to the 
broken tail of the focal lizard that initiated mounting (Fig. 1). 
Her short, inflexible broken tail did not appear to be capable 
of wrapping around the second female’s tail. The two incidents 
of pseudocopulation in wild Aspidoscelis point out that while 
pseudocopulation is most commonly observed in captivity, the 
behavior does occur under natural conditions and is caused by 
other factors that have yet to be clearly delineated.

We thank the Fort Carson Directorate of Public Works, 
Conservation Branch for logistical assistance and L. Aubry for 
guidance and support. C. Kusaka, E. Liu, R. Pederson, C. Staley, 
J. Valdivia, and K. Utsumi provided collaboration on the study 
during which this observation occurred. Financial support was 
provided through U.S. Fish and Wildlife Cooperative Agreement 
F17AC00326, the Dunlap Charitable Fund, and Erell Institute.

HANNAH CARACALAS, Department of Fish, Wildlife and Conserva-
tion Biology, Colorado State University, Fort Collins, Colorado 80523-1474, 
USA (e-mail: hannahec@rams.colostate.edu); HANNAH REYNOLDS, 
Department of Ecology and Evolutionary Biology, University of Kansas, 
Lawrence, Kansas 66045, USA (e-mail: marareyn96@gmail.com); KATIE 
AHERN, Department of Economics, University of Kansas, Lawrence, Kan-
sas 66045, USA (e-mail: ktie.ahern@gmail.com); MARIA A. EIFLER, Univer-
sity of Kansas Biodiversity Institute, Lawrence, Kansas 66045, USA (e-mail: 
meifler@ku.edu); DOUGLAS A. EIFLER, Erell Institute, Lawrence, Kansas 
66047, USA (e-mail: deifler@erell.ngo).

Fig. 1. Aspidoscelis neotesselata pseudocopulating in Colorado, USA. 
The focal lizard, which initiated the interaction, is on top. 
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ASPIDOSCELIS SEXLINEATUS VIRIDIS (Prairie Racerunner). 
ELEVATION. On 26 May 2018, TLW encountered an adult Prairie 
Racerunner along the Beaver Brook trail at an elevation of 2158 
m in Jefferson County, Colorado, USA (39.72552°N, 105.28485°W; 
WGS 84). The site is on a south-facing slope in open Pondero-
sa woodland with grasses and forbes. In the Wet Mountains of 
southern Colorado (Fremont County, Arkansas River drainage), 
Prairie Racerunners have been reported at elevations as high as 
2286 m (Banta 1964. J. Colorado-Wyoming Acad. Sci. 5:49–50). 
In contrast, northern Colorado populations in the South Platte 
River drainage typically occupy elevations below 1980 m (Ham-
merson 1999. Amphibians and Reptiles in Colorado. Second edi-
tion. University Press of Colorado, Niwot, Colorado. 484 pp.). Our 
record for an individual in northern Colorado is ca. 178 m higher 
than previous records in this part of the species’ range. A photo-
graphic voucher has been deposited at the University of Colo-
rado Museum of Natural History (UCM AC-182) and we thank E. 
Braker for curation of this voucher. We appreciate helpful sug-
gestions on this note made by H. L. Taylor.

TODD L. WILCOX, 865 Santa Fe Drive, Unit A, Denver, Colorado 80204, 
USA; LAUREN J. LIVO, 1835 South Van Gordon Street, Lakewood, Colo-
rado 80228, USA (e-mail: ljlivo@aol.com).

ASPIDOSCELIS SEXLINEATUS VIRIDIS (Prairie Racerunner). 
HATCHLING PHENOLOGY. The westernmost subspecies of 
Aspidoscelis sexlineatus occurs mostly west of the Mississippi 
River except in the Midwest, where it extends northward in the 
Mississippi River drainage into Wisconsin and Minnesota and 
as far east as Michigan (Harding and Holman 1990. Michigan 
Turtles and Lizards. Michigan State University, Cooperative 
Extension Service, East Lansing, Michigan. 94 pp.; Powell et al. 
2016. Peterson Field Guide to Reptiles and Amphibians of Eastern 
and Central North America. 4th ed. Houghton Mifflin Harcourt, 
Boston, Massachusetts. 494 pp.). According to previous reports, 
the timing of the seasonal appearance of hatchlings of A. s. viridis 
varies across this broad geographic range.

In the eastern portions of the range of this subspecies, 
hatchlings and young of the year (YOY) have been observed in 
the field as early as 12 July in south-central Oklahoma (Carpenter 
1960. Herpetologica 16:175–182), 17 July in eastern Texas (Clark 
1976. J. Herpetol. 10:133–138), the first week in August in eastern 
Kansas (Fitch 1958. Univ. Kansas Publ., Mus. Nat. Hist. 11:11–62), 
29 July in eastern Kansas (Hardy 1962. Univ. Kansas Science Bull. 
43:3–73), and 7 August and 9 August for an isolated population in 
Michigan (Yoder 2007. M.S. Thesis, University of Michigan-Flint, 
Flint, Michigan. 48 pp.). There have been fewer reports on the 
earliest appearance of A. s. viridis YOY in the western portions 
of the range (west of ca. 100°W). In this area, a presumed YOY 
was collected in September in New Mexico (Goldberg 2014. Bull. 
Chicago Herpetol. Soc. 49:8–10), in Wyoming and South Dakota 
YOY are reported to appear in August and September (Baxter 
and Stone 1985. Amphibians and Reptiles of Wyoming. Second 
edition. Wyoming Game and Fish Department, Cheyenne, 
Wyoming. 137 pp.; Kiesow 2006. Field Guide to Amphibians 
and Reptiles of South Dakota. South Dakota Department of 
Game, Fish and Parks, Pierre, South Dakota; Lewis 2011. A 
Field Guide to the Amphibians and Reptiles of Wyoming. The 
Wyoming Naturalist, Douglas, Wyoming. 183 pp.). In Colorado, 
hatchlings were reported to appear in mid-August (Hammerson 
1999. Amphibians and Reptiles in Colorado. Second edition. 
University Press of Colorado, Niwot, Colorado. 484 pp.). Records 
from the Great Plains Reptile Monitoring Project between 2013 

and 2015 (DJM, unpubl. data), include observations of A. s. 
viridis hatchlings and YOY in south-central Kansas on 4 August 
2015 (Barber County), northwest Nebraska on 4 August 2015 
(Cherry County), and the panhandle of Texas on 9 August 2013 
(Hemphill County), 13 August 2013 (Randall County), 14 August 
2013 (Briscoe County), and 16 August 2013 (Cottle County).

We made particularly early observations of A. s. viridis 
hatchlings for Colorado in 2018. TLW observed several hatchlings 
on 21 July 2018 in southern Adams County, Colorado (39.81301°N, 
104.95542°W; WGS 84; 1558 m elev.; University of Colorado 
Museum of Natural History [UCM] Ancillary Collection AC-181 
[photo voucher]). Ten days later on 31 July 2018 we observed YOY 
near Clear Creek in Jefferson County (39.77392°N, 105.13949°W; 
WGS 84; 1651 m elev.). Prior to 2018, the earliest appearance of 
hatchlings or YOY in Colorado observed by LJL (pers. obs.) was 12 
August 2007 (Weld County) and the latest observation of YOY was 
15 October 1990 (Adams County). In 2018 we continued to see A. 
s. viridis YOY along the South Platte River in Adams and Denver 
counties until 3 October 2018. A prolonged cold spell after this 
date apparently ended seasonal activity for these lizards as we 
did not observe any lizards during subsequent visits to the area 
in October.

The unexpected early appearance of hatchlings in Colorado 
in 2018 appears to be associated with unusual temperatures 
experienced during the activity season of that year. In the 
Denver area, May 2018 was the eighth warmest May (2.4°C 
[4.3°F] degrees above normal) and June 2018 was the seventh 
warmest June (2.8°C [5.0°F] degrees above normal) since record 
keeping began in 1872 (National Weather Service: https://
w2.weather.gov/climate/). July 2018 was 0.61°C (1.1°F) degrees 
above normal for the month, but while the first three weeks of 
July had temperatures well above normal, this was followed by a 
cooling trend. Taken together, the abnormally high temperatures 
experienced by gravid females and their eggs in May, June, and 
early July likely promoted the unusually early appearance of 
hatchlings in 2018 in the Denver area.

We thank E. Braker for curation of the photographic voucher. 
This note was improved by suggestions made by H. L. Taylor. 
We thank the field crew of the Great Plains Reptile Monitoring 
Project: K. Garten, C. Homme, D. Jacobs, J. Milford, C. Nissim, M. 
Parren, J. Suh, M. Thompson, D. Tran, and B. Wittmann. Support 
for that project was provided by the U.S. Fish & Wildlife Service, 
Colorado Parks & Wildlife, U.S. Geological Survey, Texas Parks 
& Wildlife, Colorado State University, and Colorado State Land 
Board.

LAUREN J. LIVO, 1835 South Van Gordon Street, Lakewood, Colora-
do 80228 USA (e-mail: LJLivo@aol.com); TODD L. WILCOX, 865 Santa Fe 
Drive, Unit A, Denver, Colorado 80204 USA; DANIEL J. MARTIN, Natural 
Resource Ecology Laboratory, Colorado State University, 1499 Campus 
Delivery, Fort Collins, Colorado 80523-1499 USA (e-mail: danny.martin@
colostate.edu).

ASPIDOSCELIS TIGRIS PUNCTILINEATUS (Sonoran Tiger 
Whiptail). ARBOREAL FORAGING and DIET. About 0930 h on 
19 August 2018, I was observing terrestrial foraging behavior in 
a small adult Aspidoscelis tigris punctilineatus (Teiidae) in east-
ern Mesa, Arizona, USA (33.417°N, 111.667°W). The habitat is 
typical of a Sonoran Upland Desert area dominated by Creosote 
Bush (Larrea tridentata) and Triangle Bur Sage (Ambrosia del-
toidea) with scattered chollas (Cylindropuntia spp.), Saguaros 
(Carnegiea gigantea), Yellow Palo Verde Trees (Cercidium micro-
phyllm), and Ocotillos (Fouquieria splendens). The lizard moved 



Herpetological Review 51(2), 2020

328    NATURAL HISTORY NOTES

in an interrupted activity from bush to bush, darting to catch an 
occasional insect and mostly stopping to dig up others. Then it 
moved towards a row of Desert Senna Bushes (Cassia covesii) 
bordering a dirt road and climbed into one of the larger ones. 
It moved from branch to branch, actively poking at leaves and 
especially into the bases of the yellow flowers, and eventually 
found near the center of the plant a large larva of the Cloudless 
Sulphur Butterfly (Phoebis sennae; Pieridae) and grabbed it in its 
mouth. Then it moved horizontally to the margin of the bush on 
the observer’s side, jumped out and onto the ground, and ran 
around to the other side of the bush and consumed the larva. 
After a few moments, it moved into two adjacent smaller Desert 
Senna Bushes and repeated this arboreal foraging behavior with-
out success but climbed downward out of each one after hunt-
ing. The lizard then resumed foraging beneath other species of 
plants (mainly Creosote Bush and Triangle Bur Sage). The Desert 
Senna Bush wherein the successful foraging occurred measured 
ca. 72 cm in height, 77 cm in diameter, and the larva was found 
ca. 56 cm above ground and 13 cm from the bush’s outer margin. 
The air temperatue was about 93°F (34°C).

Arboreal activity has been reported previously in this 
terrestrial species by Pianka (1970. Ecology 51:703–720) who 
noted some will climb into bushes to find lepdopteran larvae 
and Anderson (1993. In Wright and Vitt [eds.], Biology of Whiptail 
lizards (genus Cnemidophorus), pp. 83–116. Oklahoma Museum 
of Natural History, Norman, Oklahoma) who stated that the 
climbing he observed in one-third of the foraging lizards in his 
study was also probable foraging activity and found unidentified 
lepidopteran larvae in stomach contents. This is the first 
report of arboreal capture and consumption of an identifiable 
lepidopteran larva. Sennas are the typical larval foodplants for 
the butterfly Phoebis sennae (Howe 1975. The Butterflies of North 
America. Doubleday & Co., Garden City, New York. 633 pp.).

RICHARD S. FUNK, Richard Funk Veterinary Services LLC, 7718 E Palm 
LN, Mesa, Arizona 85207, USA; e-mail: richardsfunk@gmail.com.

ASPIDOSCELIS TIGRIS PUNCTILINEALIS (Sonoran Tiger 
Whiptail). JUVENILE HABITAT USE. We describe habitat utili-
zation by young-of-year (YOY = juvenile) Sonoran Tiger Whiptail 
(Aspidoscelis tigris punctilinealis) primarily based on behavior 
observed at Cave Buttes, immediately west of Cave Buttes Dam, 
Maricopa County, Arizona, usa (33.7229°N, 112.0562°W; WGS 
84; 490 m elev.). Hatchlings of Sonoran Tiger Whiptail generally 
appear in June in Maricopa County. They are ca. 35 mm SVL and 
have a long whip-like tail; some are active until November with 
growth to ca. 60 mm SVL. We have observed that hatchlings are 
immediately capable of a range of activities, after their emer-
gence from the nest cavity, including foraging, probing for prey 
in the ground litter around rooted vegetation, displacing small 
objects during the search, and digging in the substrate.

On 10 August 2013 between 0745–0930 h MDT at tempera-
tures between 26 and 35°C, BKS encountered a YOY of A. tigris 
punctilinealis (ca. 59 mm SVL with a complete tail retaining 
little of the blue coloration) which had climbed to a level of ca. 
1 m on a Foothill Paloverde (Parkinsonia microphylla) of ca. 4 
m in height. It was adroitly searching for prey within the dense 
complexity of branches (Fig. 1). The lizard also occasionally po-
sitioned itself for basking by flattening the body and tail against 
one of the larger branches (Fig. 1). It made no attempt to flee 
from the observer.

As emphasized by Walker et al. (2019. Herpetol. Rev. 50:783) 
even a vertical inclination of a few feet would greatly increase 

the habitat dimensions and resources available to a lizard spe-
cies that is more characteristically ground dwelling. This is the 
first reported example of arboreal (i.e., vertical climbing) be-
havior known to us in A. tigris punctilinealis; however, we infer 
that foraging in low-growing vegetation may be more common 
among YOY of this taxon than previously reported. Such activity, 
especially in perennial vegetation, has been reported in a differ-
ent subspecies in California, referenced only as Cnemidophorus 
tigris by Anderson (1993. In Wright and Vitt [eds.], Biology of 
Whiptail lizards (genus Cnemidophorus), pp. 83–116. Oklaho-
ma Museum of Natural History, Norman, Oklahoma).

Observations were conducted under authority of permits 
provided by the Arizona Game and Fish Department and an 
IACUC protocol (BKS) for surveying reptiles. Maricopa County 
Flood Control personnel, especially D. Duffy, D. Cunningham, 
and T. Pinto, provided considerable assistance at the site, as did 
R. Patterson and A. Long of the Phoenix Parks Department. R. 
Moncayo provided assistance with site security.

JAMES M. WALKER, Department of Biological Sciences, University of 
Arkansas, Fayetteville, Arkansas 72701, USA (e-mail: jmwalker@uark.edu); 
BRIAN K. SULLIVAN, School of Mathematical and Natural Sciences, P.O. 
Box 37100, Arizona State University, Phoenix, Arizona 85069, USA (e-mail: 
bsullivan@asu.edu).

CERCOSAURA SCHREIBERSII (Long-tailed Little Lizard). 
REPRODUCTIVE BEHAVIOR and COMMUNITY NESTS. Cer-
cosaura schreibersii is a gymnophthalmid lizard occurring in 
southeastern Peru, Bolivia, Paraguay, Argentina, Brazil, and Uru-
guay (Lema 1994. Comunicações do Museu de Ciências e Tec-
nologia da PUCRS 7:41–150). It has a small body size (ca. 38.0 
mm SVL), fossorial habits, and is often observed under rocks in 
grasslands habitats (Lema 1994, op. cit.). In the Rio Grande do 
Sul Shield (Brazil), C. schreibersii shows seasonal reproduction, 

Fig. 1. Young-of-year of Aspidoscelis tigris punctilinealis (Sonoran Ti-
ger Whiptail) observed as it was basking and adroitly searching for 
prey at a height of ca. 1 m in Foothill Paloverde (Parkinsonia micro-
phylla) on 10 August 2013 in the Sonoran Desert in Maricopa County, 
Arizona, USA.
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with vitellogenic females observed from August to November 
and ovigeras from October to December and February (Balestrin 
et al. 2010. Biota Neotrop. 10:131–139). This species is known to 
lay eggs under rocks, soil litter, and trunks, but there is a lack of 
detailed information on reproductive behavior, especially com-
munal nesting aspects. Here, we record new reproductive behav-
ior and nest characteristics of C. schreibersii.

The study was carried out in the Pró-Mata Center of Research 
and Nature Conservation, Municipality of São Francisco de 
Paula, Brazil (29.48106°S, 50.17431°W; WGS 84; 600–900 m elev.). 
In this area, the interface between Estepes (southern fields) and 
subtropical Atlantic Forest occurs (Ferreira and Eggers 2008. Acta 
Bot. Bras. 22:173–185). On 8 January 2019 at 1200 h we captured 
three pregnant C. schreibersii females (inferred by touching their 
ventral region), from the edge of a dirt road. Subsequently, we 
found a nest containing four eggs matching the description of C. 
schreibersii eggs (e.g., Balestrin et al. 2010, op. cit.) under a nearby 
rock, ca. 1 m from the sites where the females were captured.

Upon searching along the same dirt track, we found a total of 
16 nests along 1.3 km of the transect. All nests were constructed 
under natural rocks (average volume = 2.6 cm³) that were moved 
to the margin of the road during road construction. These moved 
rocks created a microhabitat used by C. schreibersii females as 
nest sites. All nests were photographed, marked with a red stake 
near and the number of eggs were counted with aid of a tweezers 
and replaced carefully (Fig. 1). A sample of 32 eggs (two eggs per 
nest) was measured using a caliper. No specimens were collected 

in this study. We registered a total of 110 eggs, ranging from 2–25 
eggs per nest. Six nests had two eggs and ten nests more than 
four eggs. Eggs size varied from 7–9.5 mm, and their size and 
shape matched the description for C. schreibersii (e.g., Balestrin 
et al. 2010, op. cit.). Nests had an excavated narrow tunnel, likely 
allowing female lizards access to the nest. Eggs in rocks were 
arranged in clusters of 2–4 eggs, except for one with seven eggs 
in a single isolated group (Fig. 2D). Arguably this is a communal 
nest site based on the clutch size of C. schreibersii (Balestrin et al. 
2010, op. cit.). On 7–9 February 2019, by monitoring the marked 
nests, we observed five C. schreibersii hatching from eggs. Our 
observations bring a novel insight over a relationship between 
nest site selection and human made habitat modifications. 

JAYME MASSIM MARQUES (e-mail: jayme.m.marques@acad.pucrs.
br), ARTHUR A. CAPELLI DOS SANTOS (e-mail: arthcapelli@gmail.com), 
GLAUCO SCHÜSSLER, Pontifícia Universidade Católica do Rio Grande do 
Sul, Av. Ipiranga, 6681, CEP 90619-900, Porto Alegre, Rio Grande do Sul, 
Brazil; ALEXANDRO TOZETTI, Universidade do Vale do Rio dos Sinos, Av. 
Unisinos, 950, São Leopoldo, Rio Grande do Sul, Brazil.

COERANOSCINCUS RETICULATUS (Three-toed Snake-tooth 
Skink). PREDATION. Coeranoscincus reticulatus is a large (195 
mm mean SVL) semi-fossorial skink (Wilson and Swan 2010. A 
Complete Guide to the Reptiles of Australia. Fourth edition. New 
Holland Publishers, Sydney, Australia. 164 pp.) inhabiting sub-
tropical rainforest and adjacent wet sclerophyll forests in eastern 
Australia (Ehmann 1987. Herpetofauna 17:4–15). Coeranoscincus 

Fig. 1. A) An adult Cercosaura schreibersii found in a nest under a rock 
carrying two eggs in the oviduct with others five eggs in the nest; B) C. 
schreibersii nest showing different egg clusters; C) C. schreibersii nest 
showing different egg clusters; D) C. schreibersii nest showing only 
one grouping with seven eggs. Black bars = 5 cm.

Fig. 1. Deceased Felis catus in Border Ranges National Park, Austra-
lia, and stomach contents including an individual Coeranoscincus 
reticulatus.
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reticulatus is currently listed as Vulnerable under Australian fed-
eral legislation. Known major threats for C. reticulatus include 
land clearing, inappropriate fire, and habitat disturbance due to 
cattle grazing and feral pigs.  

In Australia, feral cats (Felis catus) are opportunistic 
mesopredators (Doherty et al. 2018. J. Biogeogr. 42:964–975) 
feeding on a wide range of birds, mammals, and reptiles 
ranging from those with several grams of body weight up to ca. 
4 kg (Bonnaud et al. 2011. Biol. Invasions 13:581–603; Spencer 
et al. 2014. J. Mammal. 95:1278–1288; Woinarski et al. 2017. Biol. 
Conserv. 216:1–9). It has been speculated that cats might prey on 
C. reticulatus, however, to date no direct evidence has been found.

At 1000 h on 11 December 2018, a subadult male F. catus was 
found deceased (cause unknown) on Brindle Creek Road, within 
the world heritage-listed Border Ranges National Park, Australia 
(28.2251°S, 153.0639°E; WGS 84; 971 m elev.). Upon dissecting and 
examining the stomach contents (Fig. 1), five reptile species were 
identified, including C. reticulatus (Fig. 2), Cacophis squamulosus 
(Golden-crowned Snake), Cryptophis nigrescens (Small-eyed 
Snake), Hemiaspis signata (Marsh Snake), and Cyclodomorphus 
gerrardii (Pink-tongued Skink). Given that all of these species are 
either nocturnal or mostly active at night during summer months, 
it is likely they were prey items from the night prior to discovery. 
Our account represents the first record of a feral cat consuming 
C. reticulatus, and therefore highlights that predation by feral cats 
might pose a threat to C. reticulatus populations.

DARREN McHUGH (e-mail: darren.mchugh@scu.edu.au) and LLYRIS 
ROBYNS, School of Environment, Science and Engineering, Southern 
Cross University, New South Wales, Australia.

DIPORIPHORA AUSTRALIS (Tommy Roundhead). ENDO-
PARASITES. Diphoriphora australis is widespread along the 
north-eastern coast of Australia, extending north to the Cape 
York Peninsula, Queensland and south to northern New South 
Wales (Melville et al. 2019. Mem. Mus. Victoria 78:23–55). To our 
knowledge, the only helminth report for D. australis is the nema-
tode Strongyluris davisi described by Harwood (1948. Proc. Linn. 
Soc. New South Wales 72:311–312). In this note we add to the hel-
minth list of D. australis. 

A sample of 15 D. australis (mean SVL = 61.9 mm ± 4.2 
SD, range: 58–70 mm) collected in 1971 from the vicinity of 
Townsville, Queensland, Australia (19.2590°S, 148.8169°E; WGS 

84) was examined from the University of Michigan Museum 
of Zoology (UMMZ): UMMZ 200869, 200896, 200897, 200900, 
200902, 200905, 200907–200909, 200912–200917.

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. We found 
two species of Nematoda: Maxvachonia chabaudi (small, large 
intestines), prevalence = 27%; mean intensity of infection 
(mean number of helminths) ± SD = 2.3 ± 0.96, 1–3; Kreisiella 
chrysocampa (small intestine), 1 individual. Identifications were 
made by study of the original descriptions: Mawson (1972. Trans. 
R. Soc. S. Aust. 96:101–113) and Jones (1985. J. Nat. Hist. 19:1231–
1237). Maxvachonia chabaudi and K. chrysocampa in D. australis 
are new host records. Voucher helminths were deposited in 
the Harold W. Manter Parasitology Laboratory (HWML), The 
University of Nebraska, Lincoln, USA as Maxvachonia chabaudi 
(HWML 111446) and Kreisiella chrysocampa (HWML 111445).

Maxvachonia chabaudi was described from Morethia 
lineoocellata by Mawson (1972, op. cit.), and other hosts have 
been previously described from Australia (Mawson 1972, op. cit.; 
Jones 2003. Pap. Proc. R. Soc. Tasmania. 137:7–12; Goldberg and 
Bursey 2012. Comp. Parasitol. 79:247–268), Malaysia (Goldberg et 
al. 2018. Sauria 40:92–94), Oceania (Goldberg et al. 2000. Comp. 
Parasitol. 67:118–121; Goldberg et al. 2005. Pac. Sci. 59:609–614; 
Bursey and Goldberg 2001. J. Parasit. 87:135–138; Goldberg and 
Bursey 2002. J. Nat. Hist. 361:2249–2264), and Papua New Guinea 
(Goldberg et al. 2010. Pac. Sci. 64:131–139).

Kreisiella chrysocampa was described from Egernia inornata 
(from Australia) by Jones (1985, op. cit.). Other hosts have been 
described from Australia (Jones 1995. Aust. J. Zool. 43:141–164, 
Goldberg and Bursey 2000. Trans. Roy. Soc. S. Aust. 124:127–133) 
and Papua New Guinea (Jones 1985, op. cit.; Goldberg et al. 2008. 
J. Nat. Hist. 42:1923–1935).

We thank D. Rabosky and A. Rabosky (UMMZ) for permission 
to examine D. australis 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, Shenango Campus, 
Department of Biology, Sharon, Pennsylvania 16146, USA (e-mail: cxb13@
psu.edu).

ECPLEOPUS GAUDICHAUDII. REPRODUCTION. Ecpleopus 
gaudichaudii is a small gymnophthalmid lizard (up to 50 mm 
SVL) endemic to the Atlantic Forest and found mainly in south-
eastern and southern Brazil (Dias and Rocha 2013. Check List 
9:607–609). Their reproductive biology is poorly known, but fe-
males seemingly produce a single egg per clutch from late win-
ter (September) to early summer (January; Uzzell 1969. Postilla 
135:1–23; Perini and Butti 2008. Herpetol. Rev. 39:222). Here, we 
report on the first record of egg-laying and relative clutch mass 
(RCM) of the species and provide evidence that female repro-
ductive season is longer than previously shown.

On 22 March 2012, a gravid female E. gaudichaudii (IBSP.
CRIB 413: 35 mm SVL, 60 mm tail length, 0.577 g) was collected 
at Parque Estadual Restinga de Bertioga, São Paulo, Brazil 
(23.77826°S, 46.07745°W; WGS 84; 11 m elev.). The female was 

Fig. 2. Deceased Coeranoscincus reticulatus.
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brought to our laboratory, placed in a plastic container with 
leaf litter, and kept at room temperature (22–26°C). A couple of 
days later, the female laid a single egg (7.51 × 3.94 mm, 0.078 g). 
The egg was incubated in a plastic container with moistened 
vermiculite and kept at room temperature, but it spoiled due to 
fungal contamination. RCM (total clutch mass/maternal body 
mass after oviposition + total clutch mass; sensu Vitt and Price 
1982. Herpetologica 38:237–255) was 0.119, which is similar to 
that of many gymnophthalmids (Mesquita et al. 2016. Am. Nat. 
187:689–705) and active forager lizards (Vitt and Price 1982, 
op. cit.). Our record of egg-laying in late March indicates that 
the reproductive season of female E. gaudichaudii extends 
throughout rainy season.

We thank V. J. Germano for assistance in the laboratory.
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e Zootecnia, Universidade de São Paulo, Brazil (e-mail: serenanajara@usp.
br); HENRIQUE B. BRAZ, Laboratório de Ecologia e Evolução, Instituto Bu-
tantan, Av. Dr. Vital Brazil, 1500, CEP 05503-900, São Paulo, Brazil (e-mail: 
h.braz@hotmail.com).

EGERNIA KINGII (King’s Skink). TAIL BIFURCATION. Caudal 
autotomy and subsequent regeneration is an effective anti-pre-
dation strategy used by members of many lizard families (Arnold 
1984. J. Nat. Hist. 18:127–169; Bateman and Fleming 2009. J. Zool. 
277:1–14). However, in certain cases, either from an incomplete 
autotomy, or from a significant caudal wound, additional tails 
can be regenerated, producing an individual with a multifurcat-
ed tail (Bellairs and Bryant 1985. In Gans and Billett [eds.], Biol-
ogy of the Reptilia, Volume 15: Development B, pp. 301–410. John 
Wiley & Sons, New York, New York; Barr et al. 2019. Herpetol. Rev. 
50:567). Here, we report on three observations of Egernia kingii 
with regenerative bifurcations, two from the preserved collec-
tion of the Western Australian Museum, and one from a field 
population on Penguin Island, Western Australia (32.30584°S, 
115.69134°E; WGS 84).

Egernia kingii is a large (up to 0.5 m) skink endemic to 
Western Australia and its surrounding Islands (Storr 1978. 
Rec. West. Aust. Mus. 6:147–187; Cogger 2014. Reptiles and 
Amphibians of Australia. CSIRO Publishing, Victoria, Australia. 
544 pp.). Data was obtained from preserved specimens of the 
Western Australia Museum from May 2017–August 2018 and for 
field data from November 2017–February 2018 and November 
2018–February 2019. Standard morphometrics including snout–
vent length (SVL), tail length (TL) and regeneration length (RL) 
were measured using a plastic ruler to the nearest mm. Field 
individuals were sexed using hemipene probing as per Brown 
(2012. A Guide to Australian Skinks in Captivity. Reptile Pub. 
Burleigh, Queensland, Australia. 360 pp.).

The entire collection of preserved specimens of E. kingii from 
the Western Australian Museum (N = 300) was assessed as a part 
of another study (Barr et al. 2018. Biol. J. Linn. Soc. 126:268–275), 
and 105 E. kingii individuals were assessed over the two field 
seasons from Penguin Island. Tails of 60 individuals from the 
museum collection were not attached to the specimen, most 
likely lost posthumously, and could not be assessed. The first 
individual with caudal bifurcation from the Western Australian 
Museum (R36041), a large adult (unknown sex) measured 
240 mm SVL and 215 mm TL and possessed a large, mature 
bifurcation 65 mm from its cloacae, with the primary (longer) tail 
portion measuring 150 mm, and secondary tail measuring 117 
mm (Fig. 1). The second individual with caudal bifurcation from 

the Western Australian Museum (R9348), a juvenile (unknown 
sex), measured 136 mm SVL and 178 mm TL and possessed a 
small bifurcation 150 mm from its cloaca, with the bifurcation 
length measuring 20 mm. The specimen from Penguin Island, 
an adult female, measured 194 mm SVL and 172 mm TL, had 
a small distal bifurcation measuring 13 mm. The incidence 
of bifurcation in the museum specimens overall was 0.83% 
(2/240) and 0.95% (1/105) for Penguin Island, with incidence of 
bifurcation for those showing evidence of regeneration as 1.54% 
(2/130) for museum specimens, and 1.22% (1/82) for the Penguin 
Island population. Observation of regenerative bifurcations in 
populations or museum collections, when reported, is generally 
low (Cordes and Walker 2013. Herpetol. Rev. 44:319; Vrcibradic 
and Niemeyer 2013. Herpetol. Rev. 44:510–511; Sorlin et al. 2019. 
Herpetol. Rev. 50:377–378), with some ecological evidence that 
this may be caused from inefficient predation or wounding (e.g., 
Cyclura spp. attacked by invasive rodents; Hayes et al. 2012. 
Biodivers. Conserv. 21:1893–1899).

JAMES BARR, School of Molecular and Life Sciences, Curtin University, 
Kent Street, Bentley, WA 6102, Australia and CSIRO Land and Water, 147, 
Underwood Avenue, Floreat WA 6014, Australia (e-mail: james.barr@post-
grad.curtin.edu.au); PHILIP W. BATEMAN, School of Molecular and Life 
Sciences, Curtin University, Kent Street, Bentley, WA 6102, Australia (e-mail: 
bill.bateman@curtin.edu.au).

GYMNODACTYLUS GECKOIDES. BEHAVIOR. Gymnodactylus 
geckoides (Phyllodactylidae) is endemic to the Caatinga and dis-
tributed in the following states in Brazil: Tocantins, Mato Gros-
so, Goiás, Piauí, Ceará, Rio Grande do Norte, Paraíba, Pernam-
buco, Alagoas and Bahia (Vanzolini 2004. An. Acad. Bras. Ciênc. 
76:663–698; Costa and Bérnils 2018. Herpetol. Bras. 7:11–57). 
Lizards may exhibit various pre-copulatory reproductive behav-
iors, ranging from cloacal friction on theioids, nodding on tropi-
durids, extending barbed on polyrotrids to darkening of the skin 
on leiosaurids (Carpenter 1962. Am. Midl. Nat. 67:132–151; Car-
penter 1977.  Herpetologica 33:285–289; Jenssen 1977. Am. Zool. 
17:203–215; Lima and Sousa 2006. Rev. Bras. Zooc. 8:193–197). 
The most recurrent post-copulatory behavior is polygyny (An-
derson and Vitt 1990. Oecologia 84:145–157; Olsson 1993. Behav. 
Ecol. Sociobiol. 32:337–341; Censky 1995. Behav. Ecol. Sociobiol. 

Fig. 1. Two preserved Egernia kingii specimens (top: R36041; bottom: 
R9348) from the Western Australia Museum showing caudal bifurca-
tion.
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40:221–225; Cooper and Vitt 1997. Amphibia-Reptilia 18:59–73; 
Olsson and Shine 1998. Behav. Ecol. Sociobiol. 43:359–363; Ri-
beiro et al. 2011. Biota Neotrop. 11:363–368). The act of licking 
the hemipenis is treated as a post-copulatory behavior (Ques-
nel 2006. Living World, Journal of The Trinidad and Tobago Field 
Naturalists’ Club, 2006:38–43). Here, we describe post-copula-
tion licking of the hemipenis in G. geckoides.

On 28 September 2018, during herpetological surveys in the 
Catimbau National Park, an area which ranges   the municipalities 
of Buíque, Ibimirim, Sertânia, and Tupanatinga in Pernambuco, 
Brazil (8.51542°S, 37.33378°W; WGS 84; 732 m asl), a male G. 
geckoides was found under leaf litter with angled body licking 
his hempenis, which was reddish. When we found the specimen, 
it was already performing the behavior, which lasted 22 s. 
This behavior has been recorded in Thecadactylus rapicauda 
(Phyllodactylidae) and has been attributed as a post-copulatory 
behavior that can last for a few minutes (Quesnel 2006, op. 
cit.). However, we did not find any females nearby. As far as we 
know, this is the first record of this reproductive behavior in G. 
geckoides.

We thank the Universidade Federal Rural de Pernambuco 
and the Catimbau National Park for their assistance. Financial 
support was provided by the Fundação de Amparo à Ciência e 
Tecnologia de Pernambuco (FACEPE) and the Coordenação 
de Aperfeiçoamento de Pessoal de Nível Superior (CAPES) 
scholarship program. Research was conducted with a SISBIO 
(No 64455-1) Permit approved and granted by the Ethical use 
of Animals Committee of the Universidade Federal Rural de 
Pernambuco (CEUA UFRPE 123/2018).
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GLAUCOMASTIX ITABAIANENSIS. CANNIBALISM. Cannibalis-
tic behaviors are common among lizard species from different 
taxonomic families, usually involving the predation of juveniles 
by adult individuals. Cannibalism hs been repored in Dactyloi-
dae (Dahn 2017. Herpetol. Rev. 48:634–635), Gekkonidae, Li-
olaemidae, Scincidae, Tropiduridae (Siqueira and Rocha 2008. S. 
Amer. J. Herpetol. 3:82–87) and Teiidae (Sales et al. 2010. Herpe-
tol. Rev. 41:217–218). Within Teiidae, cannibalism has been re-
ported in Callopistes maculatus (Vidal and Ortiz 2003. Herpetol. 
Rev. 34:364–365), Aspidoscelis costatus (Rodriguez et al. 2009. 
Herpetol. Rev. 40:339), Holcosus festivus (Abarca and Knapp 2010. 
Herpetol. Rev. 41:490), Ameivula ocellifera (Sales et al. 2010. Her-
petol. Rev. 41:217–218), Aurivela longicauda (Blanco et al. 2012. 
Cuad. Herpetol. 26:91–93) and Ameivula nigrigula (Oliveira et al. 
2017. Herpetol. Rev. 48:631). Some authors have suggested that 
cannibalistic behaviors occur due to the small body size of juve-
niles and the lack of experience in detecting potential predators 
and habitat structure (Rocha et al. 2000. In Esteves and Lacerda 
[eds.] Ecologia de Restingas e Lagoas Costeiras, pp. 99–116. NU-
PEM/UFRJ, Macaé, Brazil).

Glaucomastix itabaianensis is a diurnal teiid lizard endemic 
to sand dune habitats (“restinga” ecosystem) distributed from 
the Jandaíra Municipality, Bahia (Rosário et al. 2019. Zootaxa. 
4624:451–477) to Pirambu Municipality, Sergipe, with a disjunct 
population in Areia Branca Municipality, Sergipe, Brazil (Xavier 
and Dias 2015. Herpetol. Rev. 46:430–431; Rosário et al. 2019, 
op. cit.). Here, we report the first cannibalism record for G. 
itabaianensis.

On 14 March 2018, we captured a male G. itabaianensis (67 
mm SVL, 8.5 g) in a fragment of “restinga” ecosystem at Pirambu 
Municipality, Sergipe, Brazil (36.84364°W, 10.69363°S; WGS 84; 
64 m elev.; Fig. 1). The lizard was captured, euthanized, and 
deposited in the Herpetological Collection of the Laboratório 
de Biologia e Ecologia de Vertebrados/Universidade Federal 
de Sergipe (LABEVL 1035). In the laboratory, we analyzed the 
stomach contents and observed an undigested juvenile G. 
itabaianensis (14.1 mm SVL, 399.0 mm3 volume; LABEVL 1104).

The specimen was collected under an approved collection 
permit (53218 SISBIO/ICMBio).
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Fig. 1. Cannibalism in Glaucomastix itabaianensis: A) predator and 
the stomach; B) with the juvenile conspecific removed. 
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HEMIDACTYLUS TURCICUS (Mediterranean Gecko). COMMU-
NAL NESTING. Communal nesting is a common reproductive 
strategy in reptiles and amphibians, though the function of this 
behavior remains unclear (Doody et al. 2009. Q. Rev. Biol. 84:229–
252). Published records of communal nesting in H. turcicus, are 
mostly opportunistic sightings (Trauth 1985. Southwest. Nat. 
30:309–310; Paulissen and Buchanan 1991. J. Arkansas Acad. Sci. 
45:81–83; Wessels et al. 2018. J. Herpetol. 52:215–222). Here, we 
document long-term fidelity to communal nest sites in H. turcicus 
and quantify use of communal nest sites over one reproductive 
season.

In 2006, Locey and Stone (2007. Herpetol. Rev. 38:455–456) 
documented communal nest sites in three storm drains on the 
University of Central Oklahoma (UCO) campus (35.65503°N, 
97.47302°W; WGS 84). Drains were at least 30 m from the nearest 
building (see Fig. 1 in Locey and Stone 2007, op. cit.). In 2017, 
we observed a clutch of two eggs in one of the same drains. This 
observation prompted us to survey storm drains for evidence of 
nesting during 2018. We conducted 28 surveys, two per week from 
3 May 2018 to 3 October 2018. Each time we surveyed a group of 
six storm drains, including the three drains where H. turcicus eggs 
were observed in 2006 (Locey and Stone 2007, op. cit.). Surveys 
were conducted in late afternoon or evening. Using flashlights, 
we located eggs visually and by gently raking the top 10 cm of leaf 
litter with fingers. For each drain, we recorded the number and 
general location of gecko eggs, and whether gecko eggshells or 
geckos were present. Due to the structure of drains, the only area 
that could be adequately searched was the street-level shelf above 
the main drain. The depth and length of the drain prevented us 
from searching some suitable areas and likely caused us (and 
Locey and Stone 2007, op. cit.) to underestimate total egg number.

Three storm drains were used as nest sites, with maximum egg 
numbers of 6, 5, and 3. The same three storm drains were used for 
nesting in 2018 and 2006 (see Fig. 1 in Locey and Stone 2007, op. 
cit.). Eggs were concealed under foliage and debris, and typically 
observed in clutches of two, as characteristic for H. turcicus (Selcer 
1986. Copeia 1986:956–962). Clutches were separated from other 
clutches by 5–15 cm. Unpaired eggs were observed later in the 
summer, likely as weather events dislodged eggs. We observed the 
first clutch in Drain 1 on 14 June 2018. Two additional clutches were 
observed in Drain 1 on 26 June 2018. On 29 June 2018, we found 
a clutch in Drain 2, and 4 d later we detected a second clutch. On 
23 July 2018, we found three eggs in Drain 3, however eggs were 
not seen in this drain on subsequent visits. Total number of eggs 
peaked at 10 eggs on 3 July 2018 and began to decline by 23 July 
2018. Eggs were absent after 26 July 2018. Egg shell fragments were 
first observed on 15 July 2018 and were absent after 1 August 2018. 
Geckos were occasionally observed (n = 8) in drains, including two 
gravid females in Drain 1 on 10 May 2018.

Selcer (1986, op. cit.) suggested H. turcicus reused nesting sites 
for early and late clutches, and Punzo (2001. Florida Sci. 64:56–66) 
documented nest site fidelity over the course of two years. Our 
observations demonstrate nest site fidelity in H. turcicus across 
multiple generations. 

We thank K. Locey and D. Lauffenburger for field assistance. 
This research was conducted under UCO IACUC number #17005.
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LACERTA AGILIS (Sand Lizard). CANNIBALISM. Lacerta agilis 
is one of the most common lacertid species in Europe. Due to 
its relatively high abundance it is widely used in ecological re-
search and many aspects of its biology, including predator-prey 
relationships and diet composition, are well recognized (Blanke 
and Fearnley 2015. The Sand Lizard: Between Light and Shadow. 
Laurenti Verlag, Bielefeld, Germany. 192 pp.). Sand Lizards have 
been found to feed almost exclusively on invertebrates (Blanke 
and Fearnley 2015, op. cit.). Cannibalistic behaviors have also 
been indicated, but on very rare occasions (Eckhardt and Richter 
1997. Die Eidechse 8:60–61). Here, we provide a detailed descrip-
tion of an observation of a successful cannibalistic attack on ju-
venile Sand Lizard.

In August 2007 in the Bolestraszyce Arboretum, southeastern 
Poland, a case of cannibalism in Sand Lizards was recorded. An 
adult female was observed basking on the edge of garden plot 
and 11 newborn Sand Lizards were observed around the female. 
The female remained sedentary, not actively moving towards 
juveniles, but each time when a juvenile came close, the female 
would move her head and increased her tongue flicking rate. One 
juvenile lizard that moved directly next to the female’s head was 
bitten on the head (Fig. 1A, 1B). The juvenile tried to escape, but 
was swallowed in one piece, which took less than 5 min (Fig. 1C, 
1D). The female was observed another for 30 min, but no further 
attempts of predation were reported, even when other juveniles 
came close. The predation even did not affect the behavior of 
other nearby juveniles.

Our observation clearly shows that cannibalistic behavior 
does occur in Sand Lizards. Such cannibalism has recently 
been proposed as a factor that regulates spatial structure of the 
population in another temperate squamate, the Smooth Snake 
(Drobenkov 2000. Russ. J. Herpetol. 7:135–138; Kolanek et al. 
2019. Animals 9:995). However, in our report, cannibalism did not 
seem to affect the behaviors of nearby juveniles, and when taken 
together with its rare occurrence, suggests cannibalism may play 
a minor role in population regulation. This stands contrary to 
previous postulates (Berglind 2000. Ecol. Bull. 48:123–142), and 
thus requires further and more detailed studies.

STANISŁAW BURY, NATRIX Herpetological Association, ul. Legnicka 
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Fig. 1. Sequence of cannibalistic attack of an adult female Lacerta 
agilis on a juvenile. 
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LYGOSOMA ALBOPUNCTATA (White-spotted Supple Skink). 
PREDATION. Lygosoma albopunctata has a wide distribution 
from peninsular India to Indochina into southeast Asia and 
is abundant in the northeastern part of India compared to 
the southwest (Ganesh 2017. J. Threat. Taxa 9:10662–10668). 
The Oriental Magpie Robin (Copsychus saularis) is one of the 
most common birds in tropical southern Asia (Bonnell 1934. 
J. Bombay Nat. Hist. Soc. 37:729–730), and mainly feeds on 
invertebrates (Sreekar 2010. Indian Birds 5:152–153). However, 
C. saularis is known to take geckos such as Hemidactylus brookii 
and H. leschenaultii occasionally (Sreekar 2010, op. cit.).

At 1248 h on 18 June 2019 in Charchalki Village (23.05664°N, 
88.79147°E; WGS 84; 11 m elev.), Bongaon, North 24 Paraganas, 
West Bengal, India, we observed an adult male L. albopunctata 
(ca. 5 cm SVL) on the leaf litter that was attacked and picked 
up by the abdomen by an adult female C. saularis (Fig. 1). The 
skink was then broken into two parts with the tail removed. The 
body was consumed first and then the tail. The whole event took 
ca. 1.5 min. Other known predators of L. albopunctata includes 
the Twin Spotted Wolf Snake (Lycodon jara; Dutta et al. 2018. 
Herpetol. Rev. 49:490–491). To our best knowledge, this is the first 
published report of avian predation on L. albopunctata.
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PHYLLOPEZUS POLLICARIS (Rock Gecko). PREDATION. Phyl-
lopezus pollicaris is a small lizard distributed predominantly in 
seasonally dry tropical forests of South America (Caatinga, Cer-
rado, and Chaco; Werneck et al. 2012. Evolution 66:3014–3034). 
The species has crepuscular and nocturnal habits and is strongly 

associated with rocky environments, but also occasionally is 
associated with vegetation (Recoder et al. 2012. Herpet. Notes 
5:49–58). Tropidurus hispidus is a medium-sized lizard distribut-
ed in several South American countries (www.reptile-database.
org; 16 Dec 2019). This species occurs on the edge of forests and 
open environments, but not in dense forests (Rodrigues 1987. 
Arq. Zool. 31:205–230). Its diet predominantly consists arthro-
pods (Ribeiro and Freire 2011. Iheringia, Sér. Zool. 101:225–232), 
but cases of predation of other vertebrates are recorded (Pergen-
tino et al. 2017. Herpetol. Notes 10:225–228). Here, we describe 
the first record of P. pollicaris being preyed by T. hispidus. The 
record was on 12 September 2019, around 1100 h at an area of 
Caatinga shrub in the Municipality of Terra Nova, Pernambuco, 
Brazil (8.09729°S, 39.35666°W; WGS 84; 429 m elev.). The T. hispi-
dus individual (adult male, ca. 15 cm SVL) was spotted in a dry 
bush trunk ca. 50 cm from the ground with a juvenile P. pollicaris 
individual in its mouth. The ingestion of the prey started from 
the head and the whole process lasted a few seconds. Although P. 
pollicaris is abundant and widely distributed, previous reports of 
predation are limited to an incident by a species of monkey (Cal-
lithrix jacchus: Amora et al. 2014. Herpetol. Notes 7:547–549). 
Numerous cases of saurophagy have been reported for Tropi-
durus including lizards of the families Dactyloidae, Gymnoph-
thalmidae, Phyllodactylidae, Teiidae, and Tropiduridae (Pergen-
tino et al. 2017, op. cit.).

MARCOS JORGE MATIAS DUBEUX (e-mail: marcosdubeux.bio@
gmail.com), PATRICIA MARQUES DO AMARAL OLIVEIRA (e-mail: pati.
marques18@gmail.com), and ANNA VIRGINIA ALBANO MELLO, Labo-
ratório de Herpetologia, Universidade Federal de Pernambuco, 57072-970, 
Maceió, Alagoas, Brazil (e-mail: annabioufpe@gmail.com); IGOR TADZIO 
AZEVEDO MATIAS (e-mail: tadziomatias@gmail.com) and WENDY NAR-
JARA SILVA SANTOS, Taxon Estudos Ambientais LTDA., 58077-010, João 
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PLACOSOMA GLABELLUM. REPRODUCTION. Placosoma gla-
bellum is a small gymnophthalmid lizard (up to 59 mm SVL) 
widely distributed in Atlantic Forest areas in southeastern and 
southern Brazil (Uzzell 1962. Copeia 1962:833–835). Repro-
ductive information on this species is largely unknown. Uzzell 
(1959. Occ. Pap. Mus. Zool. Univ. Michigan 606:1–16) reports on 
two gravid females containing two eggs each, and Sawaya et al. 

Fig. 1. Copsychus saularis holding a male Lygosoma albopunctatum 
in West Bengal, India. 

PH
O

TO
 B

Y 
G

O
U

TA
M

 P
A

L

Fig. 1. Phyllopezus pollicaris being preyed upon Tropidurus hispidus 
in a dry bush trunk ca. 50 cm from the ground, in the Municipally of 
Terra Nova, Pernambuco, Brazil.
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(1999. Herpetol. Rev. 30:167) report the finding of two clutches (1 
and 2 eggs) deposited in solitary nests in the leaf litter. Here, we 
report on another instance of nest-site that suggests that female 
P. glabellum also lay eggs in communal nests.

On 27 December 2011, one of us (AM) found a clutch of 
five eggs in the leaf litter (Fig. 1) while conducting fieldwork 
at the Parque Estadual da Serra do Mar (Núcleo Picinguaba; 
23.9678°S, 46.6499°W; WGS 84; 70 m elev.), in the Municipality 
of Ubatuba, São Paulo, Brazil. Egg length averaged 10.53 ± 0.22 
mm, egg width averaged 6.85 ± 0.49 mm, and egg mass averaged 
0.28 ± 0.03 g. Eggs were brought to our laboratory, placed in 
a plastic container with moistened vermiculite, and kept at 
room temperature (22–26°C). Shortly after, one egg spoiled 
due to fungal contamination. Two eggs hatched between 22–24 
February 2012. The hatchlings were identified as P. glabellum 
and deposited in the herpetological collection of the Instituto 
Butantan (IBSP.CRIB 368: 23.8 mm SVL, 65.9 mm tail length, 
0.261 g; IBSP.CRIB 369: 23.0 mm SVL, 89.6 mm tail length, 0.258 
g). The remaining two eggs were fixed on 2 March 2012 after 
fungal contamination. Dissection of these eggs revealed two 
fully formed P. glabellum and little residual yolk, indicating that 
the eggs were close to hatching.

Female P. glabellum seemingly produce 1–2 eggs in a clutch 
(Uzzell 1959, op. cit.; Sawaya et al. 1999, op. cit.). Thus, our 
finding of five eggs in a nest indicates that 3–5 oviposition 
events occurred in the same site. One could argue that the same 
individual female repeatedly used the same site to lay its eggs, 
since production of multiple clutches within a reproductive 
season occurs in several lizard species (Vitt 1977. Herpetologica 
33:333–338) and nest-site fidelity is suggested in some species 
(e.g., Bock 1996. Herpetol. Rev. 27:181–183). However, the time 
window between the first and second hatchings (7–9 days) was 
too narrow and therefore a poor indicative of repeated nest-
site use by the same female. Thus, we argue that 3–5 female 
P. glabellum oviposited in the same site characterizing thus 
a case of communal nesting. Additionally, our finding and 
literature data (Sawaya et al. 1999, op. cit.) suggest that female P. 
glabellum reproduce seasonally, with egg-laying and hatching 
concentrated in summer.

We thank V. J. Germano for assistance in the laboratory.
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.
br); AMOM MENDES (e-mail: amommendes@hotmail.com) and HEN-
RIQUE B. BRAZ, Laboratório de Ecologia e Evolução, Instituto Butantan, 
Av. Dr. Vital Brazil, 1500, CEP 05503-900, São Paulo, Brazil (e-mail: h.braz@
hotmail.com).

PLESTIODON INEXPECTATUS (Southeastern Five-lined 
Skink). PREDATION. though small mammals are often hypoth-
esized as predators of amphibians and reptiles such as lizards 
and small snakes (e.g., Niemiller et al. [eds.] 2016. The Reptiles 
of Tennessee. University of Tennessee Press, Knoxville, Tennes-
see. xix + 366 pp.), predatory interactions between small mam-
mals and lizards are rarely documented. on 8 April 2018 at 1200 
h, we observed an Eastern Mole (Scalopus aquaticus) biting and 
wrestling a female Plestiodon inexpectatus in Sewanee, Tennes-
see, USA (35.20350°N, 85.92013°W; WGS 84). We initially heard 
the interaction and observed the two species engaged with one 
another, and as we approached to observe the interaction, they 
broke apart and tried to escape. The S. aquaticus was successful 
in escaping below ground and we were able to capture the P. in-
expectatus. We observed numerous injuries to the P. inexpectatus 
leading us to conclude that it was likely a predation attempt. The 
tail of the P. inexpectatus had been previously injured immedi-
ately posterior to the cloaca and healed, but it had a recent injury 
to the front right limb that resulted in the loss of the limb at the 
elbow. The individual survived in captivity for 48 h before be-
ing released at its capture location. Regional studies of stomach 
contents for more than 400 S. aquaticus found them to be insec-
tivorous, and they observed no vertebrate prey items making this 
predation attempt noteworthy (Hartman et al. 2000. Am. Midl. 
Nat. 144:342–351; Whitaker 2013. Georgia J. Sci. 71:167–172).

NOAH B. HOOD and KRISTEN K. CECALA, Department of Biol-
ogy, University of the South, 735 University Avenue, Sewanee, Tennessee 
37383, USA (e-mail: kkcecala@sewanee.edu).

SCELOPORUS VIRGATUS (Striped Plateau Lizard). BEHAVIOR. 
Sceloporus virgatus is a small, mountain-dwelling lizard. In July 
2019, we conducted surveys for S. virgatus in the Chiricahua 
Mountains near the Southwestern Research Station, Portal, Ari-
zona, USA (31.8840°N, 109.2061°W; 1640 m elev.). Prior to cap-
ture and subsequently while photographing lizards, we noticed 
many individuals wagging the tips of their tails back and forth. 
Whether this behavior is meant to distract prey (caudal luring) 
or to distract predators remains unknown. Caudal luring is rare 
in squamates but has been documented in many snake species 
and in a close relative, Sceloporus occidentalis (Foster and Mar-
tin 2008. West. N. Am. Nat. 68:257–259). Here, we document the 
first observation of tail wagging behavior in Sceloporus virgatus, 
with an accompanying video of two individuals exhibiting the 
behavior (https://www.youtube.com/watch?v=elXgbRwDRIE). 
Further study will illuminate the function of this behavior in S. 
virgatus, and the evolutionary origin of this behavior in Scelo-
porus lizards.

We thank the Arizona Game & Fish Department for issuing 
permits for this research (J02260434), as well as the Southwestern 
Research Station for assistance.

ERIN P. WESTEEN, Department of Environmental Science, Policy, and 
Management, University of California, Berkeley, 54 Mulford Hall #3114 
Berkeley, California 94720, USA (e-mail: ewesteen@berkeley.edu); JOSÉ G. 
MARTÍNEZ-FONSECA, School of Forestry, Northern Arizona University, 
200 E Pine Knoll Dr, Flagstaff, Arizona 86001, USA (e-mail: jm3934@nau.
edu).

Fig. 1. A clutch of five Placosoma glabellum eggs found in the leaf lit-
ter in the Municipality of Ubatuba, São Paulo, Brazil.
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TARENTOLA MAURITANICA (Moorish Gecko). TAIL BIFUR-
CATION. The most widely known anti-predatory strategy of liz-
ards is to use caudal self-amputation when they feel threatened. 
This caudal autotomy may, however, cause tail malformations 
known as bifurcations (Lynn 1950. Herpetologica 6:81–84; Pas-
sos et al. 2016. Phyllomedusa 15:79–83). Here, we report such 
an observation for the Moorish Gecko, Tarentola mauritanica 
(Phyllodactylidae), commonly distributed in the central and 
western Mediterranean (Speybroeck et al. 2016. Field Guide to 
the Amphibians and Reptiles of Britain and Europe. Blooms-
bury Publishing, London, UK. 432 pp.).

During a field survey on 14 October 2019 near the village of 
Theriano, prefecture of Achaia, in northwestern Peloponnese, 
Greece (38.142°N, 21.639°E; WGS 84; 97 m elev.), we captured 
an adult Moorish Gecko with a bifurcated tail (Fig 1.). The 
gecko was found resting inside of an old building surrounded 
by cultivated land, with mostly olive grove meadows. The 
specimen was captured, photographed, and released. The 
gecko had a total length of 145 mm (SVL 95 mm), with the 
longer tail measuring 50 mm from the cloaca, and the shorter 
tail measuring 45 mm. The point of bifurcations started 10 
mm from the tail base, with both tails clearly regenerated, 
having a pale-gray color. The gecko looked healthy and in good 
condition.

Members of the family Gekkonidae are already known to 
have such anatomical abnormalities: Hemidactylus flaviviridis 
(Kumbar et al. 2011. Herpetol. Rev. 42:94), H. agrius (De Andrade 
et al. 2015. Herpetol. Bull. 131:28–29), H. giganteus (Candia 
and Srinivasulu 2015. Taprobanica. 7:263–265), H. prashadi 
(Yankanchi and Kumbar 2016. Rept. RAP 18:34–35), H. frenatus 
(Heyborne and Mahan 2017. Herpetol. Rev. 48:437–438; García–
Vinalay 2017. Mesoamerican Herpetol. 4:635–637), Gekko gecko 
(Gogoi et al. 2018. Int. J. Exp. Res. Rev. 15:5–8), or Mediodactylus 
danilewskii (Kukushkin 2018. Curr. Stud. Herpetol. 18:180–
187). On the contrary, the family Phyllodactylidae has few 
documented records (e.g., Homonota uruguayensis, Phyllopezus 
pollicaris and Asaccus gallagheri [Diesel Abegg et al. 2014. Bol. 
Soc. Zool. Uruguay. 23:74–78; Filadelfo et al. 2017. Herpetol. 
Rev. 48:656; Koleska 2018. Herpetol. Notes 11:115–116). This 
note adds Tarentola mauritanica to the list.

We thank D. Jablonski (Department of Zoology, Comenius 
University in Bratislava, Slovakia) for his valuable comments on 
the manuscript.

ELIAS TZORAS, Patra, 264 42 Achaia, Greece (e-mail: eliastzoras@out-
look.com); SERYIOS PAPAIOANNOU, Neoi Epivates, 570 19, Thessaloniki, 
Greece (e-mail: seryiospapaioannou@yahoo.gr); MICHAIL MANONAS, 
Lykavitos, 114 71, Attica, Greece (e-mail: mike92m13@yahoo.gr); ALEXIS 
PANAGIOTOPOULOS, School of Biology, University of Patras, 265 00 Pa-
tra, Greece (e-mail: bio3667@upnet.gr).

TROPIDURUS HISPIDUS (Lagartixa; Peters’ Lava Lizard). CAN-
NIBALISM. Tropidurus hispidus is a widely distributed lizard 
with populations also in the Caatinga Biome in northeastern 
Brazil (Carvalho 2013. Zootaxa 3640:4256). These lizards feed 
predominantly on plants and invertebrates (Kolodiuk et al. 2010. 
S. Am. J. Herpetol. 5:3544; Ribeiro and Freire 2011. Iheringia 
101:225–232; Maia-Carneiro et al. 2017. Herpetol. J. 27:143150); 
however, there are also known cases of saprophagy (Maia-Car-
neiro and Rocha 2017. Herpetol. Rev. 48:442) and predation or 
attempted predation on vertebrates (e.g. Tropidurus: Van Sluys 
et al. 2004. J. Herpetol. 38:606611; Hemidactylus palaichthus: 
Rojas-Runjaic et al. 2006. 37:474; Cnemidophorus ocellifer and 
Colobosaura modesta: Costa et al. 2010. Herpetol. Rev. 41:87). An 
incident of feeding on the released tail of a conspecific is also 
on record (Sales et al. 2011. Herpetol. Not. 4:265267). Here, we 
report a further note on cannibalism in T. hispidus.

On 5 March 2013 at 1145 h, we collected a female T. hispidus 
(86.4 mm SVL, 17.3 mm jaw width, 20.25 g) in Igatu, Municipality 
of Andaraí, Bahia, Brazil (12.8833°S, 41.3166°W). After dissection 
and examination of stomach contents, we found 20 invertebrates, 
as well as pieces of leaves and flowers, totaling a food volume of 
ca. 9986 mm3 within its stomach. Among the food items, were 
parts of the body of a juvenile T. hispidus identified based on 
scale patterns (5.7 mm length, 4.2 mm width, volume of ca. 
56 mm3, corresponding to 0.6% of the total volume within the 
stomach. Body parts consisted of portions of the trunk, limbs 
and tail. As in other cases of cannibalism performed by lizards 
(Siqueira and Rocha 2008. S. Am. J. Herpetol. 3:82–87; Sales et al. 
2011, op. cit.) the T. hispidus consumed in Igatu was a juvenile, 
which may indicate that younger individuals are prone to attacks 
from intraspecific adults.

THIAGO MAIA-CARNEIRO (e-mail: tmaiacarneiro@gmail.com), TATI-
ANA MOTTA-TAVARES (e-mail: tmottatavares@gmail.com), and CARLOS 
FREDERICO DUARTE ROCHA, Departamento de Ecologia, Universidade 
do Estado do Rio de Janeiro, Rua São Francisco Xavier 524, CEP 20550-013, 
Rio de Janeiro, Brazil (e-mail: cfdrocha@gmail.com).

TROPIDURUS HISPIDUS (Lagartixa; Peters’ Lava Lizard) and 
TROPIDURUS SEMITAENIATUS (Calango-de-Lagedo). CLOA-
CAL DISCHARGE. Lizards in the family Tropiduridae perform 
several antipredator behaviors (Maia-Carneiro and Rocha 2015. 
Herpetol. Conserv. Biol. 10:661–665; Maia-Carneiro and Rocha 
2017. Hepetol. Rev. 48:441442). Among them is cloacal discharge, 
known from different species, including Eurolophosaurus nanu-
zae (Galdino et al. 2006. Phyllomedusa 5:2530), Tropidurus mon-
tanus (Machado et al. 2007. S. Am. J. Herpetol. 2:136140), and T. 
itambere (Nunes et al. 2012. Herpetol. Bul. 120:2228). The noxious 
taste and smell of cloacal discharges may distract predators and 
create chances to escape from them. During field work at Igatu, 
Municipality of Andaraí, Bahia, Brazil (12.8833°S, 41.3166°W), 
from January–March 2013, we witnessed individuals of Tropidu-
rus hispidus and T. semitaeniatus performing cloacal discharges. 
After being captured and during handling, individuals of both 
species released cloacal discharges composed of solid and liquid 
materials that had a strong pungent smell.

Fig. 1. Moorish Gecko (Tarentola mauritanica) with bifurcated tail 
from Peloponnese, Greece.
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tebrados, Departamento de Ecologia, Universidade do Estado do Rio de 
Janeiro, Rua São Francisco Xavier 524, CEP 20550-013, Rio de Janeiro, Brazil 
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UTA STANSBURIANA (Common Side-blotched Lizard). FROST 
INJURY. Incidence and frequency of frostbite in reptiles and am-
phibians is rarely reported (Bloom et al. 1986 Southwest. Nat. 
31:129–131; Tucker 2000. Herpetol. Rev. 31:41–42). Yet, as climate 
change influences jet-stream dynamics that affect outbreaks of 
extreme weather events, potential exposure to temperature ex-
tremes is only expected to increase (Mann et al. 2017. Sci. Rep. 
7:45242). From 24–27 October 2019, as part of ongoing studies, I 
sampled 151 Uta stansburiana from a single population (Wrights 
Point) in eastern Oregon, USA (43.44°N, 118.93°W; WGS 84; 1320 
m elev.). Of these 151 lizards, 30 (19.9%) were two-years or older 
(≥47 mm SVL), while 121 (80.1%) were young-of-the-year (SVL ≤46 
mm). Thirty-three lizards (21.9%) had previous tail injury and/or 
tail regeneration, which may make them less sensitive to frost in-
jury. Of the remaining 118, four (3.4% of uninjured animals; 2.6% 
of all animals) had necrotic tissue at their tail tips such that the 
distal-most 5–8 mm was atrophied and blackened, consistent 
with frostbite (Fig. 1). Three of these animals (two males and a fe-
male) were unambiguously YOY (33, 38, and 44.5 mm SVL, respec-
tively) with the remaining animal (a female) scored as an adult (47 
mm SVL). Starting on 9 October 2019, and lasting for four nights, 
a fluctuation in the jet stream caused a cold snap at this site (as 
recorded at the Burns Municipal Airport, 16.5 km distant [source: 
ncdc.noaa.gov; 30 Oct 2019]). The nightly lows during this period 
averaged -10°C and dropped to new daily record of -13°C on 10 
October 2019. This cold snap was among the first nights of the fall 
with a hard frost (October average nightly low prior to cold snap = 
-3.7°C, following cold snap = -4.1°C) and likely caught the lizards 

still occupying their summer home ranges instead of their over-
wintering crevices in the nearby cliffs. This observation suggests 
that in temperate-latitude populations of reptiles and amphib-
ians, injury frequency, such as tail loss, can be exacerbated by ex-
treme weather events. It should also be noted that despite several 
years of previous sampling in October at this same population, 
this is the first report of side-blotched lizards suffering from frost 
bite and frost injury in the wild.

PETER A. ZANI, University of Wisconsin–Stevens Point, Stevens Point, 
Wisconsin, USA; e-mail: pzani@uwsp.edu.

UTA STANSBURIANA UNIFORMIS (Plateau Side-blotched Liz-
ard). COLOR POLYMORPHISM. Color polymorphism in adult 
Uta stansburiana has been well documented (Sinervo and Lively 
1996. Nature 380:240), with several subspecies shown to exhibit 
two or more distinct, heritable throat colors that are associated 
with alternative mating behaviors and life history patterns (Siner-
vo et al. 2000. Horm. Behav. 38:222–233). Throat coloration can be 
expressed in classes such that putative homozygous lizards dis-
play solid colors (e.g., orange, blue, or yellow) while heterozygote 
lizards display color combinations (e.g., yellow-blue, orange-blue, 
or yellow-blue; Sinervo et al. 2000. Nature 406:985). Color morph 
frequency is often contingent upon geographic range of a sub-
species, wherein populations include either all, some, or one of 
the solid colors and/or combinations (Corl et al. 2010. Proc. Nat. 
Acad. Sci. USA 107:4254–4259). Previous documentation of U. s. 
uniformis describes this subspecies to be monomorphic (i.e., or-
ange-blue combination; Pack and Tanner 1970. Great Basin Nat. 
30:71–90). However, presented here is evidence of a previously un-
described color morph for this subspecies.

Between June 2018–2019, adult U. s. uniformis were spotted at 
four different locales within their range along the Upper Colorado 
River Basin (38.07372°N, 109.56122°W; 1559 m elev.). Both male 
(N = 67) and female (N = 18) U. s. uniformis were captured via 
noosing at riparian habitats that included areas of multicolored 
sandstone formations and sandy washes. Among those caught, 
orange-blue (N = 56 males: mean SVL [± 1 SE] = 46.67 mm ± 
0.37; N = 18 females: 44.71 mm ± 0.42) and yellow-blue (N = 11 
males: 46.77 ± 0.58; N = 0 females) morphs were observed (Fig. 
1). Co-occurrence of orange-blue and yellow-blue morphs was 
evident across all populations sampled. Considering throat 
coloration is used to systematically distinguish U. stansburiana 
subspecies, caution must be taken in future studies concerning 
identification of U. s. uniformis on the basis of their original 
morphological description. However, additional sampling will 
be necessary to accurately determine the extent that yellow-blue 
morphs occur across the U. s. uniformis range. Fieldwork for this 
finding was supported by CRC GSG 2018 to SBH, and NSF IOS 
1350070 to SSF.

Fig. 1. Photo of necrotic tail tip of Uta stansburiana in which distal-
most 6 mm appear to have suffered frost injury. For scale, finger in 
photo is 16-mm wide. 
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Fig. 1. The orange-blue (left) and yellow-blue (middle) color morphs 
for males and the orange-blue (right) color morph for females of Uta 
stansburiana uniformis (Plateau Side-blotched Lizard) in San Juan 
County, Utah, USA. 
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SUSANNAH S. FRENCH, Utah State University, Logan, Utah, 84321, USA.

VARANUS BENGALENSIS (Bengal Monitor). NEST. Varanus 
bengalensis has a broad distribution that ranges from Afghani-
stan to Java, including southeastern Iraq, Iran, and Afghanistan, 
Pakistan and India, Southern Nepal, Bhutan and China, Viet-
nam, Laos, and islands in the Strait of Malacca and the Greater 
Sunda Archipelago (Auffenberg 1994. Q. Rev. Biol. 82:229–252). 
Although the species is widely distributed in Bangladesh and has 
a wide range of diverse habitats, including dry land with bushy 
vegetation, ponds, canals, and beels, this species is considered to 
be Near Threatened (IUCN Bangladesh. 2015. Red List of Bangla-
desh Volume 4: Reptiles and Amphibians). This lizard is ground 
dwelling, prefers shady places, and builds their nests in sand 
dunes and mud tunnels (Sharma et al. 2018. Species 19:68–71). 
Nest site choice in taxa is important to understand their repro-
ductive success but little is known about this in Varanus. Nest 
sites remain unknown for 39 of the 53 species of monitor lizards 
(Pianka and King [eds.] 2004. Varanoid Lizards of the World. In-
diana University Press, Bloomington, Indiana. 588 pp.). Here, we 

report on nests of V. bengalensis from Bangladesh that utilizes 
tree holes and mud tunnels.

At 0427 h on 16 February 2019, we found two V. bengalensis 
nests at Nijhum Dweep National Park (21.58333°N, 92.02056°E). 
One V. bengalensis nest was found in mud tunnels and covered 
by Acanthus ilicifolius plants, which was adjacent to aquatic 
habitat (Fig. 1). Another V. bengalensis nest was found in a hole 
of a Keora Tree (Sonneratia apetala), ca. 2 m above the ground 
(Fig. 2). This nest was 10 m from the river, and to our knowledge 
represents the first record of V. bengalensis utilizing the tree hole 
as nest.

NAIM KHANDAKAR (e-mail: naim.jnu.2014@gmail.com), MD. SOAB 
ALI (e-mail: shoeb693@gmail.com), and DELIP K. DAS, Department of 
Zoology, Jagannath University, Dhaka-1100, Bangladesh (e-mail: bishar-
ga1095@gmail.com).

VARANUS PANOPTES (Yellow-spotted Monitor). DIET and 
PREY CAPTURE. Varanus panoptes is a large terrestrial varanid 
(< 170 cm TL) that inhabits much of northern Australia (Chris-
tian 2004. In Pianka and King [eds.], Varanoid Lizards of the 
World, pp. 423–429. Indiana University Press, Bloomington, Indi-
ana). It is a generalist predator that consumes a wide range of in-
vertebrates and small to medium-sized vertebrates (Shine 1986. 
Herpetologica 42:346–360; Blamires 2004. Copeia 2004:370–377). 
The Common Blue-tongued Skink, Tiliqua scincoides, is a large 
skink (< 33 cm TL) that inhabits eastern and northern Austra-
lia (Cogger 2014. Amphibians and Reptiles of Australia. CSIRO 
Publishing, Melbourne, Victoria, Australia. 1064 pp.). Herein, we 
present an observation of attempted predation by V. panoptes on 
a T. scincoides, a previously unrecorded prey species.

On 30 April 2017, a sub-adult V. panoptes (ca. 90 cm TL) 
was observed with an adult T. scincoides (ca. 25 cm in TL) in its 
mouth, in a suburban garden in Nightcliff, Northern Territory, 
Australia (12.38013°S, 130.84750°E; WGS 84; Fig. 1). The skink 
had inflated itself, a typical anti-predator response of the 
species. The interaction was observed for ca. 8 min with the 
V. panoptes continuing to grasp the skink by the neck and rub it 
into the ground. The varanid eventually released the T. scincoides 
before walking away, likely being disturbed by the presence of 
the observer (DR). The skink had no visible injuries from the 
encounter.

Although V. panoptes readily consumes lizards (Losos and 
Greene 1988. Biol. J. Linn. Soc. 35:379–407; Shine 1986, op. cit), 

Fig. 1. Nest of Varanus bengalensis in mud tunnels, Nijhum Dweep 
National Park, Bagladesh.

Fig. 2. Nest of Varanus bengalensis in tree hole of Keora Tree, Nijhum 
Dweep National Park, Bagladesh.

Fig. 1. Varanus panoptes attempting to consume a Tiliqua scincoides 
in Nightcliff, Northern Territory, Australia.
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our observation is the first report of T. scincoides in the diet. 
The large size of the T. scincoides relative to the V. panoptes is 
significant and would have made ingestion of the prey difficult, 
particularly with the prey being inflated. However, V. panoptes 
has been observed to consume large prey including carrion and 
other varanids (Bennett 1992. British Herpetol. Soc. Bull. 39:28–
30; Rhind et al. 2013. Herpetol. Rev. 44:516–517). By rubbing the 
T. scincoides into the ground we assume that the predator was 
trying to kill or dismember the prey. 

DAVID RHIND, P.O. Box 1082, Humpty Doo, Northern Territory 0836, 
Australia (e-mail: david.a.rhind@gmail.com); CHASE ENLOE and J. SEAN 
DOODY, Department of Biological Sciences, University of South Florida – St. 
Petersburg, St. Petersburg, Florida 33701, USA (e-mail: jseandoody@gmail.
com).

SQUAMATA    — SNAKES

ANTARESIA CHILDRENI (Children’s Python). DIET. Innumerous 
knowledge gaps exist in snake diets, especially for species from 
remote tropical areas. Pythons feed primarily on mammals and 
birds; however, a few smaller species, including Anteresia childre-
ni, include frogs in their diet (Shine and Slip 1990. Herpetologica 
46:283–290). Anteresia childreni is widespread across much of 
tropical northern Australia (Cogger 2018. Amphibians and Rep-
tiles of Australia. 7th Edition. CSIRO Publishing, Clayton, Australia. 
1096 pp.). Copland’s Rock Frog (Litoria coplandi) is a common, 
semi-arboreal species inhabiting rocky escarpments from the 
Kimberley region of Western Australia to western Queensland 
(Clulow and Swan 2018. A Complete Guide to the Frogs of Austra-
lia. Australian Geographic, Sydney. 336 pp.; Cogger 2018, op. cit.). 
Here, we report an observation of an A. childreni preying upon an 
L. coplandi in tropical northwestern Australia. 

At 2058 h on 19 May 2019 we discovered an adult A. childreni 
preying upon an adult L. coplandi near the entrance of Amalia 
Gorge at El Questro Wilderness Park, Western Australia 
(15.97994°S, 128.02710°E; WGS 84; 124 m elev.). The python, 
which was ca. 50 cm long, had the hind legs of the frog in its 
mouth upon discovery, with one coil around the waist of the 
frog (Fig. 1). The frog was alive and had inflated itself, likely as 
an antipredator tactic (Williams et al. 2000. J. Herpetol. 34:431–
443). The snake proceeded to swallow the frog back-end first; 
by 2 min 33 s later the snake had completely swallowed the frog 
and began moving away. The habitat was a stony dry wash ca. 
30 m from broken pools of shallow water (Amalia Creek), and 
the interaction occurred among rocks ranging in size from fist-
sized to football-sized.

Anteresia childreni appears to be a generalist with respect 
to diet (Shine and Slip 1990, op. cit.; Trembath et al. 2007. 
Northern Territory Natur. 19:58–59). Shine and Slip (1990, op. 
cit.) dissected 189 individual A. childreni, including 84 adults, 
finding the following prey items in their stomachs: mammals 
(N = 16), frogs (N = 14), lizards (N = 11) and birds (N = 2). Frog 
species found were Platyplectrum ornatum (N = 1), Litoria 
nasuta (N = 1), Litoria sp. (N = 1), Platyplectrum spp. (N = 2) and 
unidentified frog (N = 9). Based on the commonness of both 
A. childreni and L. coplandi at our site and across rocky gorges 
in northern Australia (e.g., Doughty et al. 2012. Rec. Australian 
Mus. 81:109–124), and given their very similar geographic 
distributions, we suspect that L. coplandi is a common prey 
item of A. childreni.

CHASE ENLOE, BRETT BARTEK, J. SEAN DOODY (e-mail: jseandoo-
dy@gmail.com), CALLIE GRAY, KARA KIMES, Department of Biologi-
cal Sciences, University of South Florida–St. Petersburg, St. Petersburg, 
Florida 33705, USA; SIMON CLULOW, STEPHANIE DEERING, HARRY 
FRYER, KARI SOENNICHSEN, and GRANT WEBSTER, Department of 
Biological Sciences, Macquarie University, Balaclava Road, Macquarie 
Park, New South Wales 2109, Australia.

ATRACTUS CRASSICAUDATUS (Thickhead Ground Snake). 
NEW MORPHOTYPE. Atractus crassicaudatus is endemic to 
Colombia, where it is found in the departments of Boyacá, 
Cundinamarca, Santander, and Meta. It presents enormous 
variability in color patterns. The most abundant pattern is a 
black back with light yellow transverse lines, with the belly in a 
balanced mixture of yellow and black (Fig. 1). Some individuals 
have the same pattern with the lighter parts (yellow) replaced 
with red, ocher, gray, and orange; however, they can present 
the whole body in the colors mentioned above (Paternina and 

Fig. 1. An adult Anteresia childreni preying upon an adult Litoria 
coplandi from Western Australia.

Fig. 1. Dorsal view of most common morphotype (Black-Yellow) of 
Atractus crassicaudatus.
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Capera-M 2017. Catálogo de Anfibios y Reptiles de Colombia 
3[2]:7–13). Huertas and Rey (2018. Universidad Distrital Fran-
cisco Jose de Caldas, Bogotá, Colombia. 62 pp.) analyzed the 
coloration in different populations of the Sabana de Bogota 
and Cundinamarca, establishing four coloration morphotypes: 
(1) Black-Yellow (individuals with black coloration on the back, 
with some yellow spots on the sides); (2) Brown-Ocher on the 
back, with black line (brown color which varies in intensity, in 
addition to a well-marked line along the black spine, belly light-
er in color than the back); (3) Black-Yellow without spots (al-
most uniform black color on the back, and yellow on the belly) 
and (4) Black-Orange (black back with orange side spots and 
belly the same color).

At 1000 h on 26 November 2019, in the Municipality 
of Chipaque, Department of Cundinamarca, Colombia 
(4.43413°N, 74.07572°W; WGS 84; 2578 m elev.), I observed a 
sub-adult A. crassicaudatus that presented unusual coloration 
for the species, and did not match any of the established 
morphotypes. The individual had reddish coloration dorsally 
with a soft black line along the spine being darker in the 
anterior region (Fig. 2A). The belly was black with small reddish 
spots (Fig. 2B), which varied from the ventral description of 
all morphotypes. The snake was captured and deposited in 
the Museo de Historia Natural de la Universidad del Cauca 
MHNUC (JAZB-0186). This individual was the only one that 
presented this coloration in a sample of 37 snakes registered 
in 10 municipalities of Cundinamarca (Bojacá, Chipaque, 

Choachí, Gama, Guasca, La Calera, Madrid, Soacha, Tenjo, and 
Zipacón). The Black-Yellow morphotype was registered in all 
municipalities and was the most abundant.

JORGE A. ZÚÑIGA-BAOS, Vereda Pomona, Popayán, Cauca, Colom-
bia; e-mail: jorzuba@gmail.com.

ATRACTUS MANIZALESENSIS (Villamaria Spindle Snake). 
ALBINISM. Atractus manizalesensis is a small terrestrial and 
semifossorial dipsadid (131–336 mm SVL; Rojas-Morales 2012. 
Phyllomedusa 11:135–154) endemic to the western flank of the 
central mountain range in Colombia, in the departments of Cal-
das and Risaralda (Rojas-Morales et al. 2017. Catálogo de Anfi-
bios y Reptiles de Colombia ACH. 3:37–42) and Quindío (Román-
Palacios et al. 2017. Biota Colomb. 18:251–281). Individuals of 
this species occur in pasturelands, forested areas, and even ur-
ban parks, where they hide during the day under rocks and leaf 
litter (Rojas-Morales 2012, op. cit.). The coloration of this species 
varies from red to brown or grey, with black or dark brown spots 
on each side of the body that do not form a vertebral line. The 
head is dark brown and the supralabial and infralabial scales are 
yellow. The color of the belly can be cream-yellowish with grey 
or dark spots that cover almost all of the ventral scales, including 
the subcaudals (Rojas-Morales 2012, op. cit.). Here, we present 
the first record of albinism in Atractus manizalesensis.

On 18 October 2019, in the Kiraikai Ecolodge Reserve, 
Municipality Filandia, Quindio, Colombia (4.69734°N, 
75.65475°W; WGS 84), J. Carlos-Mejía found a white and yellow 
snake with pink eyes and no dark pigment while moving a pile 
of stones in his garden. He kept the snake in a bucket with some 
dirt and leaves. The individual (ca. 300 mm total length) was 
photographed and identified remotely as A. manizalensensis. 
The snake was not collected.

This is the first record of albinism in the wild for the genus 
Atractus, although color abnormalities are reported in other 
genera of the family Dipsadidae (e.g., Erythrolamprus: Silva et 
al. 2010. Herpetol. Notes 3:171–172; Phalotris: Abegg et al. 2015. 
Herpetol. Notes 8:503–505). This type of chromatic anomaly 
is more common in species with crepuscular, nocturnal, 
cryptozoic, or fossorial habits (Abegg et al. 2015, op. cit.; 
Entiauspe-Neto et al. 2018. Braz. J. Biol. 78:174–175), which is the 
case for A. manizalesensis.

We thank J. Carlos-Mejía for capturing the snake and granting 
us permission to conduct research in the reserve.

Fig. 2. Dorsal (A) and ventral (B) views of new morphotype of Atractus 
crassicaudatus.

Fig. 1. Albino Atractus manizalesensis showing lack of melanin in the 
body, iris, and cornea.
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yahoo.com); ALEJANDRO GRAJALES ECHEVERRI, Birding and Herping, 
Armenia, Colombia (e-mail: birdingandherping@gmail.com); SEBASTIÁN 
DUARTE-MARÍN, Grupo Evolución, Ecología y Conservación (EECO), Pro-
grama de Biología, Universidad del Quindío, Armenia, Colombia (e-mail: 
sdm950811@gmail.com).

BOA IMPERATOR (Central American Boa Constrictor). DIET. 
Boa imperator is distributed from Mexico to Colombia (Card et 
al. 2016. Mol. Phylogenet. Evol. 102:104–116). It feeds on a wide 
variety of prey, including frogs, reptiles, and birds, but mainly 
on small and medium-sized mammals. Among lizards, species 
in the family Iguanidae appear to be frequent prey, including 
Iguana iguana (Quick et al. 2005. J. Herpetol. 39:304–307), I. deli-
catissima (Knapp et al. 2009. Herpetol. Rev. 40:229–230), Cteno-
saura oaxaca (Kartje et al. 2016. Herpetol. Rev. 47:463), C. pecti-
nata (Lemos-Espinal and Ballinger 1994. Herpetol. Rev. 25:26), 
C. melanosterna (Reed et al. 2006. Herpetol. Rev. 37:84), and C. 
bakeri (Maryon et al. 2018. The IUCN Red List of Threatened 
Species 2018:e.T44181A125203850). Bakkegard and Timm (2001. 
Herpetol. Rev. 32:261–262) report having observed a B. imperator 
predating an adult male Ctenosaura similis (Black Spiny-tailed 
Iguana) at Palo Verde, Costa Rica, in January 1991; however, they 
did not present any documentation, as was typical at that time 
due to technical and logistical restrictions on the taking and 
publication of photographs that no longer exist.

At ca. 1000 h on 15 August 2018, we found an adult B. imperator 
that had captured a C. similis in a tree outside Xcaret Park, Playa 
del Carmen, Quintana Roo, Mexico (20.58367°N, 87.12034°W; 
WGS 84; 14 m elev.). During the ca. 20 min constriction, the B. 
imperator and its prey fell ca. 5 m out of the tree; however, the C. 
similis failed to escape (Fig. 1). This observation confirms that C. 
similis is part of the natural diet of B. imperator.

OSCAR CID-MORA, Grupo Xcaret, Carretera Chetumal-Puerto Juárez 
Km 282. CP. 77710 Playa del Carmen, Quintana Roo, México (e-mail: rac-
so10390@gmail.com); VÍCTOR VÁSQUEZ-CRUZ, PIMVS Herpetario Palan-
coatl, Avenida 19 número 5525, Colonia Nueva Esperanza, Córdoba, Vera-
cruz, Mexico (e-mail: victorbiolvc@gmail.com).

BOTHROPS ALTERNATUS (Urutu; Yarará Grande). REPRODUC-
TION. Vipers in subtropical regions of the southern hemisphere 
typically exhibit a biennial reproductive cycle with mating taking 
place in austral autumn (e.g., Almeida-Santos and Salomáo 2002. 

In Schuett et al. [eds.], Biology of the Vipers, pp. 445–462. Eagle 
Mountain Publishing, Eagle Mountain, Utah). Although direct 
field observations are scarce, Bothrops alternatus and closely re-
lated taxa have been reported to follow this reproductive pattern 
in northern Argentina and adjacent subtropical Brazil (Giraudo 
et al. 2008. Revista FABICIB 12:69–89; Nunes et al. 2010. Herpe-
tol. J. 20:31–39; Menezes et al. 2019. Herpetol. Rev. 50:586–587). 
Bothrops alternatus is a stout, terrestrial, and swamp-dwelling 
pitviper that ranges across a large portion of south-eastern South 
America, in southern Brazil, Paraguay, Uruguay and northern Ar-
gentina (Campbell and Lamar 2004. The Venomous Reptiles of the 
Western Hemisphere. Volume 1. Cornell University Press, Ithaca, 
New York. 475 pp.).

On 30 October 2019, we observed a pair of B. alternatus in coitus 
(Fig. 1), between 1100–1200 h (ca. 22–23°C air temperature), in the 
Costanera Sur Ecological Reserve on the outskirts of Buenos Aires, 
Argentina (34.36°S, 58.21°W; WGS 84; 0–8 m elev.). Additionally, 
on 2 November 2019, between 1000–1100 h and during similar 
weather conditions, we found another pair in courtship (Fig. 2) 
in a nearby location within the same reserve. In both instances 
the snakes were watched and photographed from a distance and 
subsequently left undisturbed with mating behavior continuing. 
In both cases, however, females were larger than the male, with ca. 
120–130 cm in total lengths, while the males were ca. 80–90 cm.

Fig. 1. Boa imperator eating a male Ctenosaura similis in Quintana 
Roo, México. 
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Fig. 1. Mating in Bothrops alternatus near Buenos Aires, Argentina.

Fig. 2. Courtship in Bothrops alternatus near Buenos Aires, Argen-
tina.
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As best as we can determine, our observations represent the 
first reported field data of B. alternatus mating taking place in 
the spring of the southern hemisphere. Hence, these findings 
are in contrast to the prevailing notion and general consensus 
that mating in this species is restricted to the austral autumn. 
Whether the spring matings observed by us have biological 
significance rather than being incidental occurrences in an 
unstable and ecologically disturbed environment is difficult to 
establish and requires future research.

We thank S. Almeida-Santos, P. Carrasco, J. Faivovich, A. 
Giraudo Xavier Glaudas, M. Martins, and G. W. Schuett for 
fruitful discussions and valuable comments on our observations 
and manuscript.

MATS HÖGGREN, Nordens Ark, SE-45693 Hunnebostrand, Sweden 
(e-mail: mats.hoggren@nordensark.se); IVAN REHÁK, Prague Zoo, U Tro-
jského zámku 120/3, Praha 7, Czech Republic (e-mail: rehak@zoopraha.cz). 

BOTHROPS ASPER (Terciopelo). DEFENSIVE BEHAVIOR. Snakes 
display a diverse array of defensive behaviors to deter or escape 
potential predators (Greene 1988. In Gans and Huey [eds.], Biol-
ogy of the Reptilia, pp. 1–152. Alan R Liss. Inc, New York, New York; 
Martins 1996. In Del Claro [ed.], Anais do XIV Annual Meeting of 
Ethology, pp. 185–199. Brazilian Society of Ethology, Federal Uni-
versity of Uberlandia, Brazil). Here, I describe what I believe to be 
a novel pattern of locomotion used as a defensive behavior by two 
Bothrops asper from Tayrona National Natural Park, Magdalena, 
Colombia (11.30078°N, 73.91719°W; WGS 84) in November 2014. 
After being found crossing a road (2300 h), the specimens made 
escape movements consisting of raising head and neck, lifting the 
first third of the body from the ground, making an “S” shape and 
projecting leap forwards to escape in opposite direction to threat. 
Such behavior is very similar to that performed when a snake 
cannot escape and confronts the aggressor, taking the position of 
“aggressive” or offensive defense (Sazima 1992. In Campbell and 
Brodie Jr [eds.], Biology of the Pitvipers, pp. 199–216. Selva Pub-
lishing, Tyler, Texas). However, this case differs since at no time did 
the snake make confrontation, dorsoventrally compress the body, 
vibrate the tail or strike at the observers (Greene 1988, op. cit.; Saz-
ima 1988. Mem. Inst. Butantan 50:83–99; Araújo and Martins 2006. 
Herpetol. J. 16:297–303).

OSCAR DANIEL MEDINA-BARRIOS, Fundación Botánica y Zoológi-
ca de Barranquilla, Barranquilla, Atlántico 08001000, Colombia; e-mail: 
o.medina@zoobaq.org.

BOTHROPS PAULOENSIS (Marbled Lancehead). DEFENSIVE 
BEHAVIOR. On 17 December 2018, at 2050 h, at the Santa Bár-
bara Ecological Station, Águas de Santa Bárbara Municipality, 
São Paulo, southeastern Brazil, we observed a Bothrops pau-
loensis moving on the ground in open savanna (campo sujo; 
22.78372°S, 49.23810°W; WGS 84). As we approached the snake 
with a hook, the snake struck, started to flatten the body, and to 
coil. Before it was totally coiled, the snake struck three additional 
times and started to hide its head under a body coil (Fig. 1). Simi-
larly, on 1 February 2019, at 0740 h, at the same reserve, JPSVA 
found another individual B. pauloensis near a pitfall trap array 
in open savanna with scattered trees (campo cerrado; 22.8057°S, 
49.2396°W; WGS 84). The individual was stretched out, exposed 
to sunlight, and flattened its body with the approach of the ob-
server. Then, the snake struck repeatedly, and eventually fell into 
a pitfall trap. After being removed from the pitfall trap, the snake 
flattened its body again and hid its head under its body, without 
coiling completely.

Head-hiding was rarely observed in captive Bothrops (Araújo 
and Martins 2006. Herpetol. J. 16:297–303). However, despite the 
low number of records reported here, we believe that head-hiding 
and body flattening might be common in B. pauloensis in natural 
conditions. Since defensive behaviors may vary according to 
the threat intensity (Greene 1988. In Gans and Huey [eds.], 
Biology of the Reptilia, pp. 3–152. Alan R. Liss, Inc., New York, 
New York), these two defensive behaviors might be especially 
common when warning strikes do not lead to threat retreat. 
Although defensive behaviors can vary depending on the time of 
the day (Greene 1988, op. cit.), both individuals showed similar 
defensive behaviors regardless of day time. Our observations 
also reinforce the presence of dorsoventral body depression as 
a defensive behavior performed by snakes belonging to the B. 

Fig. 1. Bothrops pauloensis observed in situ displaying the head-hid-
ing defensive behavior. 

PH
O

TO
S 

BY
 L

A
U

RA
 R

. V
. A

LE
N

C
A

R



Herpetological Review 51(2), 2020

NATURAL HISTORY NOTES     343

neuwiedi species group (Araújo and Martins 2006, op. cit.), which 
are primarily associated with grasslands and open savannas 
(Alencar et al. 2017. Proc. R. Soc. B. 284:20171775).

We thank Fundação de Amparo à Pesquisa do Estado de 
São Paulo (FAPESP grant #2018/14091-1). LRVA thanks FAPESP 
grant #2016/14292-1 and JPSVA thanks the Coordenação de 
Aperfeiçoamento de Pessoal de Nível Superior - Brasil (CAPES) 
for funding. We also thank M. Martins and F. C. Serrano for 
suggestions in an earlier version of this manuscript.

JOÃO PAULO S. VIEIRA-ALENCAR, Departamento de Ecologia, In-
stituto de Biociências, Universidade de São Paulo, 05508-090 São Paulo, 
Brazil (e-mail: joaopaulo.valencar@hotmail.com); LAURA R. V. ALENCAR, 
Department of Biological Sciences, Clemson University, Clemson, South 
Carolina 29634, USA (e-mail: alencarlrv@gmail.com).

BUNGARUS CF. WALLI (Wall’s Krait). REPRODUCTION / 
CLUTCH SIZE AND HATCHLING MORPHOLOGY. Bungarus 
walli sensu stricto was previously given subspecies status under 
Bungarus sindanus sensu lato (Sind Krait; Khan 1985. The Snake 
17:71–78) but molecular evidence has since suggested its recog-
nition as a distinct species (Kuch et al. unpublished data; Pillai et 
al. 2012. Trop. Med. Health 40:103–108). Here, we follow Wallach 
et al. (2014. Snakes of the World: A Catalogue of Living and Ex-
tinct Species. Taylor and Francis, CRC Press, Boca Raton, Florida. 
130 pp.) and consider B. walli sensu stricto a single species, but 
we have opted for the name Bungarus cf. walli in an attempt to 
avoid further taxonomic confusion.

Bungarus cf. walli is distributed in India (Uttar Pradesh, Bihar, 
Orisaa, West Bengal), Bangladesh, Nepal (Wallach et al. 2014, 
op. cit.), and possibly Bhutan (Lenz 2012. Von Schmetterlingen 
und Donnerdrachen–Natur und Kultur in Bhutan. Karlsruher 
Naturhefte 4, Naturkundemuseum Karlsruhe. 124 pp.). Only a 
few prey items and a small range of hatchling lengths have been 
reported for this species (Sharma et al. 2013. Venomous Snakes 
of Nepal: A Photographic Guide. B. P. Koirala Institute of Health 
Sciences, Dharan, Nepal. 36 pp.). Here, we present weights and 
measurements of eggs as well as hatchlings from a single clutch. 
A brief description of hatchling morphology is also provided.

At ca. 0929 h on 14 May 2019, a female B. cf. walli with 22 
eggs (Fig. 1) was relocated from a house in Dhang Dhingguri, 
Coochbehar District, West Bengal, India (26.40074°N, 89.42164°E; 
WGS 84). Locals reported that the eggs were newly laid. After the 
female was released and at the suggestion of the local Forest 
Department, the eggs were placed in a large plastic canister with 
a ca. 10 cm layer of wet sand at the bottom and kept at ambient 
temperature. Eight of the 22 eggs started decomposing and were 
separated from the rest. The remaining eggs measured 41.36–
44.88 mm in length (mean = 43.15 mm) and 18.21–29.32 mm 
in width (mean = 24.88 mm). Adherent eggs were not separated 
during measurement. After 15 days, eggs weighed 17.16 g on 
average.

Hatchlings started pipping on 29 June 2019 (46 days after 
relocation) at ca. 0320 h and it took 32 h (until 1133 h on 1 July 
2019) for all the hatchlings to emerge completely. Two eggs failed 
to hatch. The remaining 12 hatchlings measured 270–303 mm in 
length (mean = 290.5 mm) and weighed 12.6–14.5 g (mean = 13.4 
g). All the hatchlings possessed more or less prominent collars at 
the base of head and whitish pre-ocular spots (Fig. 2), which are 
absent in adult specimens. Within two days after hatching, the 
first signs of shedding developed. After ecdysis, all the hatchlings 
were released at Patlakhawa Forest, Coochbehar (26.45790°N, 
89.34041°E; WGS 84) in the presence of Forest Department 
personnel.

We are thankful to B. K. Biswas and the local Forest 
Department (Coochbehar Division) for their assistance during 
the process, A. Chaudhuri and A. Captain for their patience to 
clarify our doubts and help improve this work, S. Roy, S. Biswas, 
C. Bose, A. Banik, and L. Ray for their kind help and support. 

PRAJJWAL RAY (e-mail: prajjwalray066@gmail.com), 
SHYAMAPRASAD PANDEY, and ADHIRAJ AICH, SPOAR (Society for 
Protecting the Ophiofauna & Animal Rights), Sen Para, Jalpaiguri 735101, 
West Bengal, India.

CALLIOPHIS MACULICEPS (Small-spotted Coral Snake). DE-
FENSIVE BEHAVIOR. Calliophis maculiceps is a small elapid 
snake distributed in Southeast Asia, with nocturnal and semifos-
sorial habits (Cox et al. 2012. The Snakes of Thailand. Chulalong-
korn University Museum of Natural History, Bangkok, Thailand. 
xx + 845 pp.). Cox et al. (2012, op. cit.) noted that this species ex-
poses the underside of the tail displaying spectacular blue col-
oration when disturbed. In addition to the above behavior, we 
newly report two kinds of behavior, tail-stabbing and constrict-
ing, in C. maculiceps.

On 28 May 2018, we found an adult C. maculiceps (339 mm 
total length, 37 mm tail length; Fig. 1A) hidden under wood on the 
sandy bank of dried stream in Naden Village, Yommalath District, 
Khammouane Province, Lao PDR (17.50161°N, 105.39005°E; 
WGS 84; ca. 170 m elev.). When we found the snake, it crawled 
away quickly, concealed its head in the wood, and exposed the 

Fig. 1. Female Bungarus cf. walli with her eggs inside an earthen oven 
in West Bengal, India.

Fig. 2. Freshly emerged Bungarus cf. walli hatchlings with noticeable 
collars and pre-ocular spots.
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underside of tail with the body flattened. We captured the snake 
and kept it in a plastic bag overnight. We put a piece of tissue 
paper saturated with isoflurane into the bag for about 10 min 
as anesthesia. When we handled the snake, it was still slowly 
moving and pressed the tip of its tail against our fingers (Fig. 1B). 
After that, the snake coiled and constricted the fingers for ca. 30 
s (Fig. 1C). The snake was deposited in Zoological Collection of 
Faculty of Environmental Sciences, National University of Laos; 
it was loaned to the Zoological Collection of Kyoto University 
(KUZ) under the voucher number KUZ R 74136. 

This is the first report of tail-stabbing and constricting 
behavior in Calliophis, and the behavior seemed to be an anti-
predatory one. Although tropical Asian coral snakes (Calliophis) 
were thought not to show tail-stabbing behavior (Slowinski et al. 
2001. Herpetologica 57:233–245), at least C. maculiceps appears 
to use this defensive behavior.

We thank Teppei Jono and Mamoru Toda (Tropical Biosphere 
Research Center), Takaki Kurita (Natural History Museum and 
Institute, Chiba), Warn Manythong (Department of Agriculture 
and Forestry), Hatsady Phon-asa (Office of Agriculture 
and Forestry), and Tim Simmavong and Chanphasouk 
Chanthakoumman (Faculty of Environmental Sciences, NUoL) 
for their supports in the field. This research was supported 
by JSPS Core-to-Core program B (coordinator: Masaharu 
Motokawa). This specimen was collected under a permit from 
ABS-CH (ID: ABSCH-IRCC-LA-241283-1).

MASATOSHI HIBINO (e-mail: hibinomt@gmail.com), IBUKI FUKU-
YAMA, KANTO NISHIKAWA, Graduate School of Human and Environ-
mental Studies, Kyoto University, Yoshida-Nihonmatsu-cho, Sakyo-ku, Kyo-
to 606-8501, Japan; DAOSAVANH SANAMXAY, Faculty of Environmental 
Sciences, National University of Laos, Dong Dok Campus, P.O. Box 7322, 
Xaythany District, Vientiane Capital, Lao PDR.

CROTALUS ADAMANTEUS (Eastern Diamond-backed Rattle-
snake). SAME-SEX COURTING. Same-sex sexual behaviors 
(SSB) have been documented in non-human animals extensive-
ly, including copulation, pair bonding, and courtship. In general, 
understanding of sexual behaviors for non-human animals can 
be confounded when individuals engage in reproductive dis-
plays that do not result in reproduction (Bailey and Zu 2009. 
Trends Ecol. Evol. 8:439–446; see Monk et al. 2019. Nat. Ecol. 
Evol. 3:1622–1631 for an alternative argument about the origin 
and maintenance of SSB). For sexually monomorphic species, 
such as many snakes, these behaviors may be prevalent yet over-
looked by observers assuming that any two animals engaging in 
sexual behavior must be of opposite sexes. Here, we describe a 
female Crotalus adamanteus that performed the type of same-
sex courtship behaviors that regularly occur between opposite-
sex individuals for reproductive purposes.

We conducted a radio-telemetry study on C. adamanteus 
from December 2015 to March 2018 on the Florida Gulf 
Coast University campus located in Fort Myers, Florida, USA 
(26.4637°N, 81.7753°W; WGS 84). On 8 November 2016, at 1245 h, 
we observed a large, untagged rattlesnake next to a telemetered 
female snake (#6). This untagged individual was captured for 
transmitter surgery and determined to be a female by cloacal 
probing and tail:body length ratio (7.4%) matching confirmed 
females in this study (females: mean = 7.5%, N = 5; males: mean 
= 8.6%, N = 4). From 5–7 December 2016 this newly tagged 
snake (#10) was found next to another telemetered female (#9). 
During this interaction, #10 was seen nudging the body of #9 and 
frequently tongue flicking. On 27 December 2016, the two were 
found together again with tails curled around each other and the 
larger #10 head jerking and rubbing her head on top of the head of 
#9 (Fig. 1). The same scenario was observed again on 23 February 
2017. Females #6 and #9 responded to these SSB displays with 
slow and non-reactive movements, which was similar to 
how they responded to courting males. These behaviors are 
consistent with different-sex sexual behavior (DSB) in Crotalus 
species (Klauber 1972. Rattlesnakes: Their Habits, Life Histories, 
and Influence on Mankind. Second edition. Volumes 1 and 2. 
University of California Press, Berkeley, California. 1533 pp.) and 
were regularly observed as part of DSB at this site. Both #6 and 
#9 were observed courting and copulating with confirmed male 

Fig. 1. A) Calliophis maculiceps (KUZ R 74136) from Khammouane 
Province, Lao PDR, in life; B) the snake pressing the tail tip against 
the finger; C) constricting behavior.

Fig. 1. Head rubbing and body nudging courting behavior between 
two female Crotalus adamanteus in southwest Florida, USA.
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snakes, and each of these females gave birth to a litter. However, 
#10 was never observed with a male and did not produce 
offspring during 17 months of tracking.

Most records of same-sex behaviors in snakes, typically 
between males, have been documented in captive settings (see 
Tryon and Murphy 1982. Trans. Kans. Acad. Sci. 85:96–119). Same-
sex sexual behavior in wild snakes is most well-documented in 
Thamnophis sirtalis parietalis from Canada, wherein some males 
will mimic female pheromones and behavior when emerging from 
hibernacula during mass mating events (Shine et al. 2000. Can. J. 
Zool. 78:1391–1396; Parker and Mason 2014. Horm. Behav. 66:509–
516). However, SSB in snakes with more typical mating systems is 
less well understood. Olfactory disruption, which involves the loss 
in abilities to smell or how those smells are perceived, often cues 
discrimination between the sexes and has been hypothesized 
as an explanation for same-sex behavior in snakes (Smith 1968. 
J. Herpetol. 2:162–163). However, this disruption hypothesis 
may not explain same-sex female interactions, such as the one 
reported here where an individual female performs male-like 
mating behaviors and is likely not responding directly to female-
produced chemical cues. Definitive determination of the sex 
of animals engaged in courtship will help document the extent 
of same-sex sexual behaviors in sexually monomorphic snake 
species.

MATTHEW F. METCALF (e-mail: mmetcalf@fgcu.edu), CHARLES GUN-
NELS IV, FORREST WALLACE, WENDY BROSSE, and JOHN E. HERMAN, 
Department of Biological Sciences, Florida Gulf Coast University, 10501 
FGCU Blvd South, Fort Myers, Florida 33965, USA.

CROTALUS ADAMANTEUS (Eastern Diamond-backed Rattle-
snake). LONG-DISTANCE MOVEMENT. Crotalus adamanteus are 
habitat specialists in the longleaf pine savanna ecosystem of the 
southeast United States and are experiencing widespread popula-
tion declines; however, they can still be found on many of South 
Carolina’s sea islands. Crotalus adamanteus have a limited disper-
sal ability, despite having relatively large home ranges and being 
capable swimmers (Waldron et al. 2006. Anim Conserv. 9:414–
420). It has also been found that mature individuals are even less 
likely to redistribute at the landscape scale than immature indi-
viduals (Waldron et al. 2013. Biol. Conserv. 159:530–538).

On 15 August 2015, a large adult male C. adamanteus (142 cm 
SVL, 2.8 kg) was captured and marked with a PIT tag and unique 
cauterization code as part of a long-term mark-recapture program 
on U.S. Marine Corps Recruit Depot Parris Island, South Carolina, 
USA (32.33917°N, 80.71278°W; WGS 84). That same individual was 
found dead on a road on Hilton Head Island, South Carolina on 28 
October 2017 (32.25506°N, 80.70650°W; WGS 84), over two years 
later. That is a dispersal distance of 9.35 km, 8.39 km of which is 
over the salt-water of the Port Royal Sound. To our knowledge, this 
is the longest observed dispersal of a C. adamanteus, made even 
more notable due to the distance traveled over water and the age 
of the snake.

ALLISON G. KELLEY (e-mail: kelley170@marshall.edu), JAYME L. WAL-
DRON (e-mail: waldron3@marshall.edu), SHANE WELCH, and JOHNA-
THAN COOLEY, Biological Sciences, Marshall University, 1 John Marshall 
Drive, Huntington, West Virginia 25755, USA; REX GARNIEWICZ, The Coast-
al Discovery Museum, 70 Honey Horn Dr., Hilton Head Island, South Carolina 
29926, USA; JOHN D. HOLLOWAY, MCRD/ERR Parris Island, Environmental 
Division, P.O. Box 5028, Parris Island, South Carolina 29905, USA.

CROTALUS ATROX (Western Diamond-backed Rattlesnake). 
INGESTED STONE. On 1 October 2019, during transmitter 

implantation surgery on a female Crotalus atrox (463 g, 92.5 cm 
SVL) from Pinal County, Arizona, USA, a hard mass measuring ca. 
30 × 35 mm was palpated in her coelom. The mass was generally 
oval in shape with a flat surface against the snake’s venter. The 
mass was presumed to be a prey animal, most likely a hatchling 
Gopherus morafkai (Morafka’s Desert Tortoise). However, a radio-
graph the following day revealed what appeared to be a stone. As 
a result, the new transmitter was removed and, two days later, one 
of us (JLJ) surgically removed a 24.1 g stone measuring 37 × 31 × 16 
mm from her small intestine. The animal was maintained in cap-
tivity during a two-week antibiotic course. She was then released 
in apparently good condition at her capture location.

The stone was presumably too large for the snake to have 
passed and the bowel obstruction would likely have eventually 
proven lethal. She appeared underweight relative to her length 
but appeared otherwise healthy. It is likely that the stone was 
inadvertently consumed during ingestion of prey.

We thank the Tucson’s Orange Grove Animal Hospital 
and its staff for donating the cost of all imaging, surgical and 

Fig. 1. Radiograph of Crotalus atrox with ingested stone anterior to 
implanted transmitter (top) and stone after removal (bottom; scale 
= mm).
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pharmaceutical services, and supplies. The field study is 
conducted under Arizona Game and Fish Department Scientific 
Collecting License #SP646676 (MDC) and is approved by San 
Diego State University’s Institutional Animal Care and Use 
Committee.

MICHAEL D. CARDWELL, Department of Biology, San Diego State 
University, San Diego, California 92182, USA (e-mail: mikecardwell31@
gmail.com); JAMES L. JARCHOW, Orange Grove Animal Hospital, 3091 
W. Orange Grove Road, Tucson, Arizona 85741, USA (e-mail: jjarchow@svg-
vets.com).

CROTALUS ORNATUS (Eastern Black-tailed Rattlesnake). 
FEEDING BEHAVIOR. Crotalus ornatus was recently re-validated 
as a species (Anderson and Greenbaum 2012. Herpetol. Monogr. 
26:19–57); thus, the diet and feeding behavior of the species is 
poorly known. It is thought that the diet of C. ornatus closely re-
sembles that of former conspecific C. molossus, which primarily 
feeds on small mammals, with lizards, snakes, anurans, birds, 
and insects being consumed occasionally (Ernst and Ernst 2003. 
Snakes of the United States and Canada. Smithsonian Institu-
tion Press, Washington D.C. 668 pp.). Additionally, there are no 
reports on the seasonality of feeding behavior for C. ornatus, but 
C. molossus in the Chiricahua Mountains of southeast Arizona, 
USA, is reported to feed from late March until late November or 
early December, after which a period of winter inactivity begins 
(Greene et al. 2002. In Schuett et al. [eds.], Biology of the Vipers, 
pp. 179–205. Eagle Mountain Publishing, Eagle Mountain, Utah). 
Here, we report feeding of C. ornatus in late February at a site in 
the northern Chihuahuan Desert, in the Trans-Pecos ecoregion 
of Texas, USA, which to our knowledge, represents the earliest 
known observation of feeding for either species of Black-tailed 
Rattlesnake in the USA.

On 23 February 2018, at 1406 h, an adult female C. ornatus 
(925 mm SVL, 410 g), fitted with a radio-transmitter (Holohil 
Ltd. SI-2), was being monitored at the Indio Mountains Research 
Station, Hudspeth County, Texas, USA (30.75451°N, 105.02051°W; 
WGS 84; 1214 m elev.), in an area of rocky slope habitat with a 
vegetative community consisting of typical Chihuahuan Desert 
scrub. The snake was situated under a large rock, in a loose 
resting coil, with the posterior portion of her body extended near 
the cavity opening, partially exposed to the sunlight; a large food 
bolus from a recent meal was readily visible (Fig. 1). At the time 
of the observation, the internal body temperature of the snake 
was ca. 34.4°C, air temperature was 27.2°C, ground temperature 

in the sun at the cavity entrance was 41.8°C, and ground 
temperature in the shade adjacent to the food bolus was 21.8°C. 
The snake was left undisturbed following the observation.

JAMES D. EMERSON (e-mail: jamesdavidemerson@gmail.com) and 
JERRY D. JOHNSON, Department of Biological Sciences, University of 
Texas at El Paso, El Paso, Texas 79968, USA.

CUBOPHIS VUDII VUDII (Bahamian Racer). DIET. Cubophis vu-
dii is a medium to large sized colubrid endemic to The Bahamas 
where it inhabits xeric areas including pine woods, mangroves, 
scrublands, and lawns (Henderson and Powell 2009. Natural 
History of West Indian Reptiles and Amphibians. University of 
Florida Press, Gainesville, Florida. 520 pp.). Five geographically 
separated subspecies are currently recognised across the Baha-
mian archipelago with the subspecies C. vudii vudii only found 
on Andros, New Providence, Berry Islands, Cat Island, Long Is-
land, Ragged Island, Great Exuma and Eleuthera (Powell 2014. 
Cat. Am. Amphib. Rept. 903:903.1–903.15). This diurnal ovipa-
rous species feeds primarily on lizards and frogs but occasionally 
its diet includes rodents and birds (Henderson and Sajdak 1996. 
In Powell and Henderson [eds.], Contributions to West Indian 
Herpetology: A Tribute to Albert Schwartz, pp. 317–326. Con-
tributions to Herpetology, Vol. 12, Society for the Study of Am-
phibians and Reptiles, Ithaca, New York). Furthermore, as C. v. 
vudii is a largely terrestrial species and only occasionally moves 
off the ground into lower vegetation (Schwartz and Henderson 
1991. Amphibians and Reptiles of the West Indies: Descriptions, 
Distributions, and Natural History. University of Florida Press, 
Gainesville, Florida. 720 pp.), we would assume that C. v. vudii 
would only be able to prey upon birds that are caught on the 
ground or in low vegetation. As a result, we expect that bird pre-
dation by C. vudii is an uncommon occurrence. Indeed, there is 
only one published report that describes a predation event of C. 

Fig. 1. Adult female Crotalus ornatus resting in a cavity under a rock 
with a large food bolus from a recent meal visible, at the Indio Moun-
tains Research Station, Hudspeth County, Texas, USA, on 23 Febru-
ary 2018.

Fig. 1. Cubophis vudii vudii constricting and ingesting a fledgling Mi-
mus polyglottos in The Bahamas.
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vudii on a bird and this study was also unable to identify the prey 
species (Henderson and Sajdak 1996, op. cit.). Here, we report a 
predation event of C. v. vudii on a fledgling Mimus polyglottos 
(Northern Mockingbird) further supporting the hypothesis that 
C. vudii primarily preys on birds that are caught on the ground 
or in low vegetation.

On 5 July 2019, at 1646 h, one of the authors witnessed an 
adult-sized C. v. vudii catching and ingesting a fledgling M. 
polyglottos (Fig. 1). Prior to the attack, the bird had fallen out of 
a tree and landed on the ground, potentially as a result of the 
fledgling practicing to fly. Upon falling out of the tree, the bird 
was immediately approached by the snake. Following a strike to 
the upper body, C. v. vudii wrapped two coils around the bird to 
fixate it. It then ingested the bird headfirst while it still showed 
signs of vitality, breathing and calling. A video of the predation 
event can be seen at https://doi.org/10.5281/zenodo.3554496.

We thank S. Johnson for identifying the bird and The Cape 
Eleuthera Island School for providing us with the means to 
conduct research in The Bahamas.

SEBASTIAN HOEFER (e-mail: sebastianhoefer@outlook.com) and 
NATHAN J. ROBINSON, Cape Eleuthera Institute, The Cape Eleuthera 
Island School, Cape Eleuthera, Eleuthera, The Bahamas (e-mail: nathan-
robinson@islandschool.org); ALLAN JONES, Center for Sustainable Devel-
opment, The Cape Eleuthera Island School, Cape Eleuthera, Eleuthera, The 
Bahamas (e-mail: allanjones@islandschool.org).

CYCLOPHIOPS SEMICARINATUS (Ryukyu Green Snake). AR-
BOREALITY. Cyclophiops semicarinatus is a diurnal terrestrial 
species commonly found in montane forest and grassland in the 
Ryukyu Archipelago, Japan (Nakamura and Ueno 1963. Japanese 
Reptiles and Amphibians in Color. Hoiku-sha, Osaka, Japan. 214 
pp.; Nakachi 1995. Jpn. J. Herpetol. 16:1–6). This species is known 
to feed mainly on earthworms (Takara 1962. Sci. Bull. Division 
Agr. Home Econ. Engineering, Univ. Ryukyu 9:1–202). However, 
behavioral and ecological information on the species is limited. 
Here, we report a case of arboreal habitat use by C. semicarina-
tus.

On 1 November 2019, at 0017 h (air temperature = 19.8°C), 
in Hentona, Kunigami-son, Kunigami-gun, Okinawa Prefecture, 
Japan (26.7332°N, 128.1875°E; WGS 84; 203 m elev.), we found a 
male C. semicarinatus (911 mm SVL, 191 mm tail length) on a 
branch of a pine tree (Pinus luchuensis) 7 m above the ground. 
When found, the snake was lying motionless on the branch in 
a loose coil and was assumed to be sleeping. The snake was 
released after measurement and examination of the stomach 
contents (none found).

To our knowledge, this is the first report of arboreal habitat 
use by C. semicarinatus. Arboreal resting at night has been 
reported for its congener C. major (Chinese Green Snake; Xiang 
and Li 2009. Colored Illustrations of Amphibians and Reptiles of 
Taiwan. Huayu Nature Book Trade Co. Ltd., Beijing, China. 336 
pp.) and arboreal habits have also been reported for C. doriae 
(Doria’s Green Snake; Das 2010. A Field Guide to the Reptiles of 
South-East Asia. New Holland Publishers Ltd., London, UK. 376 
pp.). Recent publications have revealed that several species of 
Cyclophiops are phylogenetically nested within the genus Ptyas 
(Figueroa et al. 2016. PLoS ONE 11:e0161070; Meetei et al. 2018. 
Zootaxa 4457:537–548). In this genus, several species are also 
known for resting on trees at night (Charlton 2019. A Guide to 
Snakes of Peninsular Malaysia and Singapore. Natural History 
Publications, Kota Kinabalu, Sabah. 300 pp.; Chan-ard et al. 2015. 
A Field Guide to the Reptiles of Thailand. Oxford University Press, 

New York, New York. 352 pp.). We assume that C. semicarunatus 
uses arboreal habitats more often than previously recognized.

We thank J. Shi for translation of a Chinese literature and A. 
Mori for his valuable comments on the manuscript. 

IBUKI FUKUYAMA (e-mail: kawashibi@gmail.com), KYOSUKE HA-
MANAKA (e-mail: yamakohaku.snake@gmail.com) and KANTA FUJISHI-
MA, Kyoto University, Sakyo, Kyoto, Japan (e-mail: k-fuji@bre.soc.i.kyoto-u.
ac.jp).

DENDRELAPHIS NGANSONENSIS (Nganson Bronzeback). 
DIET. Dendrelaphis ngansonensis is known to occur from Yun-
nan and Hainan, China (Nicodemo and Bain 2007. Herpetol. Rev. 
38:355) and central and north Vietnam to Laos, southwest Cam-
bodia, and southeastern Thailand (Neang et al. 2015. Cambo-
dian J. Nat. Hist. 2015:172–182). This oviparous, arboreal species 
has been reported from primary and secondary forest, where it 
is thought to be diurnal and to feed on small vertebrates (Ne-
ang et al. 2012. The IUCN Red List of Threatened Species 2012:e.
T192029A2030499). Here, we report the predation of an adult 
Rhacophorus kio (Black-webbed Treefrog) by an adult D. ngan-
sonensis.

At 1100 h on 6 April 2016 (air temperature = 24.1°C, humidity 
= 81%), near the Bach Van Pagoda (16.19617°N, 107.84740°E; 
WGS 84; 1150 m elev.) within Bach Ma National Park, Phu Loc 
District, Thua Thien-Hue Province, central Vietnam, we observed 
a R. kio being eaten by a D. ngansonensis (Fig. 1). The frog was 
struck and held by the D. ngansonensis when the frog was sitting 

Fig. 1. A) Cyclophiops semicarinatus 7 m above the ground in a pine 
tree. B) The individual of Cyclophiops semicarinatus described here-
in on the ground after capture.
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on a tree branch ca. 2 m above the ground. The frog struggled, 
trying to escape from the mouth of D. ngansonensis, and then 
both of them fell to the ground. Consumption of the frog began 
ca. 1 min later and was completed in ca. 8 min. This adds to the 
very limited knowledge of diet and natural history of the genus 
Dendrelaphis.

We thank The Anh Nguyen for providing the photograph and 
assistance in the field.

TAN VAN NGUYEN, Save Vietnam’s Wildlife Centre, Nho Quan, Ninh 
Binh, Vietnam (e-mail: tan@svw.vn); VINH QUANG LUU, Faculty of Forest 
Resources and Environmental Management, Vietnam National University 
of Forestry, Xuan Mai, Chuong My, Hanoi, Vietnam (e-mail: vinhlq@vnuf.
edu.vn). 

DENDRELAPHIS PUNCTULATUS (Common Tree Snake). PRE-
DATION. Observations of predation are a useful supplement to 
dietary studies for understanding trophic links and interpreting 
both hunting and antipredator behaviors. The snake Dendrela-
phis punctulatus is a common arboreal and terrestrial species 
ranging across northern and eastern Australia (Cogger 2018. Am-
phibians and Reptiles of Australia. Seventh edition. CSIRO Pub-
lishing, Clayton, Australia. 1080 pp.). Few predators have been 
reported for this snake species. The Black Kite, Milvus migrans, 
is a medium-sized raptor widely distributed across Europe, Asia, 
Africa and Australia (Olsen 1995. Australian Birds of Prey: The 
Biology and Ecology of Raptors. University of New South Wales 
Press, Randwick. 256 pp.). Here, we report an observation of 
predation or scavenging of D. punctulatus by an M. migrans in 
northwestern Australia. 

At ca. 0630 h on 22 May 2019 one of us (CG) observed an 
M. migrans  flying above the bank of the Pentecost River at 
EL Questro Wilderness Park, Western Australia (15.97573°S, 
127.9317°E; WGS 84), carrying an adult-sized  D. punctulatus. 
The snake was roughly 0.7 m in total length and appeared to be 

dead. The kite landed in a nearby tree along the river with the 
snake secured between the tree branch and the kite’s talons. The 
kite perched in the tree for about 3 min, remaining alert, during 
which time it did not pick at the flesh of the snake. At this time 
four Torresian Crows (Corvus orru) began harassing the kite; 
apparently prompting it to fly out of sight with the snake still in 
its talons and the crows in pursuit. 

We can find no published accounts of M. migrans preying 
upon D. punctulatus, but these raptors are opportunistic 
predators known to feed on a variety of invertebrates and 
vertebrates, including snakes (Olsen 1995, op. cit.). Interestingly, 
one of us (SD) observed a juvenile Collared Sparrowhawk 
(Accipiter cirrocephalus) on a fallen tree staring at an adult D. 
punculatus that was stretched out basking on the same trunk ca. 
5 m away; the bird made no attempt to capture the snake during 
15 min of us watching, leading us to wonder if the species was 
toxic or distasteful, especially given the golden coloration. The 
only other published report of a predator of D. punctulatus we 
could find was by Doody et al. (2012. Herpetol. Rev. 43:491–492), 
who reported predation by Varanus panoptes (Yellow-spotted 
Monitor).

Our observation may have reflected scavenging rather 
than predation. Although their moderate size would readily 
facilitate capture of slender tree snakes, M. migrans are both 
opportunistic predators and scavengers (Olsen 1995, op. cit.). 
Further observations are needed to determine if D. punctulatus 
is a common prey item of M. migrans.

CALLIE GRAY (e-mail: cgray12@mail.usf.edu), J. SEAN DOODY, 
KARA KIMES, CHASE ENLOE, BRETT BARTEK, Department of Biologi-
cal Sciences, University of South Florida – St. Petersburg, St. Petersburg, 
Florida 37701, USA; SIMON CLULOW, STEPHANIE DEERING, GRANT 
WEBSTER, Department of Biological Sciences, Macquarie University, Bala-
clava Road, Macquarie Park, New South Wales 2109, Australia; KARI SOEN-
NICHSEN, Schilkseer Str. 150, 24159 Kiel, Germany; HARRY FRYER, 36 St. 
Michaels Road, Kirkham, Preston, PR4 2TQ, United Kingdom.

DIPSAS VARIEGATA VARIEGATA. ABERRANT COLORATION. 
Color anomalies, although unusual (Bechtel 1995. Reptile and 
Amphibian Variants: Colors, Patterns, and Scales. Krieger Pub-
lishing Co., Melbourne, Victoria, Australia. 224 pp.), are reported 
for many animals, including snakes (Bechtel 1991. Int. J. Der-
matol. 30:243–246). The most current studies on animals with 
anomalies in coloration classify them as partial leucism, leucism, 
albinism and melanism (Abreu et al. 2013. Braz. J. Biol. 73:185–
194). Leucism is a total or partial absence of pigmentation in the 
body, but with pigmented eyes and extremities (Fertl and Rosel 
2002. In Perrin et al. [eds.], Encyclopedia of Marine Mammals, 
pp. 24–26. Academic Press, San Diego, California). Dipsas v. var-
iegata is one of the three subspecies of D. variegata, occurring 
in Suriname (Peters 1960. Mus. Zool., Univ. Michigan 114:1–224; 
Peters and Orejas-Miranda 1970. Nat. Mus. Bull. 297:1–347), 
northwest and western Venezuela (Test et al. 1966. Mus. Zool., 
Univ. Michigan 128:1–63; Markezich 2002. Herpetol. Rev. 33:69–
74), Guiana Francesa (Gasc and Rodrigues 1980. Bull. Mus. Nat. 
Hist. Nat. Paris 2:559–598; Chippaux 1986. Les serpents de la 
Guyane française, ORSTOM Faune Trop., Paris, France. 165 pp.) 
and Brazil, in the states of Pará (Cunha and Nascimento 1993. 
Bol. do Mus. Paraense Emílio Goeldi 9:44–46), Bahia (Hamdan 
and Lira-da-Silva 2012. Salamandra 48:31–50), Alagoas (Roberto 
et al. 2015. In Studer et al. [eds.], Répteis (Testudines, Squamata, 
Crocodylia) da Reserva Biológica de Pedra Talhada, pp. 357–375. 
Boissiera 68) and Pernambuco (Dias et al. 2019. Herpetol. Rev. 

Fig. 1. Adult Dendrelaphis ngansonensis consuming an adult Rha-
cophorus kio in Bach Ma National Park, Vietnam. 
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50:105). In the literature there is only a record of albinism for the 
genus Dipsas, in D. neuwiedii (Lopes et al. 2019. Herpetol. Notes 
12:335–336). Here, we present the first record of partial leucism 
in this genus. 

On 28 November 2018, at 2101 h (air temperature = 20, 6°C, 
relative humidity = 74%), during a transect survey in a remnant 
of Atlantic Forest, known as Refúgio de Vida Silvestre Matas 
do Siriji (7.61392°S, 55.50697°W; WGS 84; 632 m elev.), in São 
Vicente Férrer Municipaliy, Pernambuco, Brazil, we observed, 
in a small shrub about 1 m high, a juvenile D. v. variegata (48 
cm total length) with a white stain on the dorsal scales, 10 cm 
from its head. The stain was darker in the dorsal region and 
almost imperceptible in the belly, due to the whitish color of the 
scales of this region (Fig. 1). The individual was collected and 
listed (LHUFCG 2446) under license (no. 25267-1) granted by the 
Instituto Brasileiro do Meio Ambiente e dos Recursos Naturais 
Renováveis (IBAMA).

JOSÉ HENRIQUE DE ANDRADE LIMA (e-mail: henrique_bio@
outlook.com), RAFAEL DIONI LEANDRO COSTA, WENNER JUSTINO 
BEZERRA DE BRITO, and MARCELO NOGUEIRA DE CARVALHO 
KOKUBUM, Universidade Federal de Campina Grande-Centro de Saúde e 
Tecnologia Rural, Laboratório de Herpetologia, Avenida Universitária, s/n, 
CEP: 58708-110, Patos, Paraíba, Brazil.

DRYMARCHON COUPERI (Eastern Indigo Snake). FIRE MOR-
TALITY. Drymarchon couperi is a large (to 2.6 m total length) 
colubrid native to the Coastal Plain of the southeastern United 
States. It is a federally listed species (“Threatened”) under the 
U.S. Endangered Species Act and is considered a Longleaf Pine 
ecosystem specialist (Means 2006. In Jose et al. [eds.], Longleaf 
Pine Ecosystems: Ecology, Management and Restoration, pp. 
155–213. Springer, New York, New York). In the northern part of 
its range (southern Georgia and north-central Florida) D. cou-
peri populations are largely restricted to xeric Longleaf Pine 
(Pinus palustris) sandhills and flatwoods (Enge et al. 2013. Her-
petol. Conserv. Biol. 8:288−397)—habitats dependent on regular 

fire events to maintain their structure and full complement of 
biodiversity (Myers 1990. In Myers and Ewel [eds.], Ecosystems 
of Florida, pp. 150–193. University of Central Florida Press, Or-
lando, Florida). A diurnal species, when inactive D. couperi shel-
ters in animal burrows, stumps, and other subterranean refugia. 
In southern Georgia, adult female D. couperi nest annually and 
remain in upland pine habitats through oviposition in May–June 
(Hyslop et al. 2009. Copeia 2009:458−464). 

On 28 April 2019, we discovered a dead D. couperi (Fig. 1) 
on newly charred ground close to a sandstone ledge in upland 
longleaf pine habitat located in the Tifton Uplands region of 
southern Georgia (precise locality withheld due to species 
imperilment). A prescribed burn was conducted at this site on 
25 April 2019. Necropsy determined that the snake was an adult 
female (130 cm SVL, 155 cm total length, 0.9 kg), containing 
six well-developed eggs in the oviduct. Other necropsy results 
showed the snake to have soil in its mouth, several crusty lesions 
distributed mostly dorsally, a single pentastome (Porocephalidae, 
Kiricephalus corarctatus) on its liver, and gastrointestinal 
nematodes. The mass of the dead D. couperi was comparable 
to that of a female in good body condition found at this time 
of year (Stevenson et al. 2009 Herpetol. Conserv. Biol. 4:30−42). 
Skin lesions related to seasonal dermatitis are common on D. 
couperi from winter–spring and are usually not a cause of snake 
mortality (Knafo et al. 2016. J. Zoo Wildl. Med. 47:1000–1012). 
The lesions were not tested for the presence of Ophidiomyces 
ophiodiicola, the cause of snake fungal disease, which has been 
documented in D. couperi from southern Georgia (Chandler et 
al. 2019. PLoS ONE 14:e0218351). Regardless, the skin lesions 
present on this individual were too mild to be the cause of the 
death and would likely diminish when the snake next shed its 
skin. The endoparasites we encountered are typical of wild D. 
couperi (Foster et al. 2000. Compar. Parasitol. 67:24–28; Knafo et 
al. 2016, op. cit.) and are not of clinical significance when present 
in low numbers, as in this case.

We suspect the snake perished during or after the prescribed 
burn event from injuries relating to high temperatures and smoke 
inhalation. From the necropsy, we found microscopic evidence of 
acute injury to the pulmonary epithelium (e.g., epithelial necrosis 
and proteinaceous edema) which is consistent with acute thermal 
injury, supporting the assessment that the snake died as a result 
of fire. During the burn, fire crept downslope and consumed 
thick graminaceous ground cover, including wiregrass (Aristida 

Fig 1. Juvenile Dipsas v. variegata from Pernambuco, Brazil with 
white coloration on dorsal (A) and ventral (B) regions.

Fig. 1. Dead adult female Drymarchon couperi found on the ground 
surface near a sandstone ledge, southern Georgia, USA, following a 
prescribed fire. 
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stricta), that encircled the perimeter of the ledge (that the snake 
was likely sheltering under at this time). Crotalus adamanteus 
(Eastern Diamond-backed Rattlesnake), a large viper species that 
frequently occurs syntopically with D. couperi, are occasionally 
killed by controlled burns conducted in longleaf pine habitats 
during the winter (Means 2017. Diamonds in the Rough: Natural 
History of the Eastern Diamondback Rattlesnake. Tall Timbers 
Research Station Miscellaneous Publication 20, Tallahassee, 
Florida. 390 pp.). Insofar as we are aware, mortality due to fire has 
never been documented for D. couperi.

DIRK J. STEVENSON, Altamaha Environmental Consulting, 414 Club 
Drive, Hinesville, Georgia 31313, USA (e-mail: dstevenson@altamahaec.
com); NANCY STEDMAN, Busch Gardens, 10165 McKinley Drive, Tampa, 
Florida 33612, USA (e-mail: nancy.stedman@buschgardens.com); TERRY 
M. NORTON, The Georgia Sea Turtle Center−Jekyll Island Authority, 214 
Stable Road, Jekyll Island, Georgia 31527, USA (e-mail: tnorton@jekyllis-
land.com); FRANKIE H. SNOW, South Georgia State College, 100 West Col-
lege Park Drive, Douglas, Georgia 31533, USA (e-mail: frankie.snow@sgsc.
edu); ADAM B. SAFER, Valdosta State University, 1413 N. Patterson Street, 
Valdosta, Georgia 31698, USA (e-mail: absafer@valdosta.edu).

DRYOPHIOPS RUBESCENS (Keel-bellied Whipsnake). DIET. 
Dryohiops rubescens is a medium-sized (100– 120 cm total 
length) arboreal snake, distributed in western Philippines, Bor-
neo, Java, Sumatra, Peninsular Malaysia, Southern Thailand, and 
Cambodia. This species is known to feed on frogs (Baker and Lim 
2008. Wild Animals of Singapore. Draco & Nature Society, Singa-
pore. 179 pp.) and lizards, including Draco melanopogon (Bou-
lenger 1912. A Vertebrate Fauna of the Malay Peninsula from 

the Isthmus of Kra to Singapore Including the Adjacent Island. 
Reptilia and Batrachia. Taylor and Francis, London, England. 
294 pp.) and Hemidactylus frenatus (Taylor 1965. Univ. Kansas 
Sci. Bull. 45:894). Here we report predation by D. rubescens on H. 
platyurus (Flat-tailed House Gecko), a common nocturnal gecko 
widely distributed across Southeast Asia.

On 20 August 2019, at 0020 h, at the headquarters of Kubah 
National Park, Kuching, Sarawak, Malaysia (1.612519°N, 
110.196731°E; WGS 84; 141 m elev.), we found an H. platyurus 
(49 mm SVL, 50 mm tail length; Graduate School of Human 
and Environmental Studies, Kyoto University [KUHE] 201908-
S46) on the trunk of a tree. The individual soon escaped to the 
back side of this trunk, where it was subsequently attacked by 
a D. rubescens (50 cm SVL, 22 cm tail length; KUHE 201908-S45) 
(Fig. 1). The snake took 15 min to completely swallow the gecko 
from its head, without constriction. The present observation 
suggests that D. rubescens is active and feeds at night, although 
diurnal activity has been observed (Das 2007. A Pocket Guide: 
Amphibians and Reptiles of Brunei. Natural History Publications 
[Borneo], Kota Kinabalu, Sabah, Malaysia. 200 pp., Baker and 
Lim 2008, op. cit.).

We thank the Forest Department Sarawak for permission to 
conduct the herpetofaunal surveys in Sarawak and national parks.

SALLY KANAMORI (e-mail: s.kanamori.5328@gmail.com) and KANTO 
NISHIKAWA, Graduate School of Global and Environmental Studies, Kyoto 
University, Yoshida-Honmachi, Sakyo-ku, Kyoto, 606-8501, Japan; MOHA-
MAD YAZID HOSSMAN, Research Development and Innovation Division 
(RDID), Forest Department Sarawak, 93250, Kuching, Sarawak.

EPICRATES ASSISI (Caatinga Rainbow Boa). ECTOPARASITISM. 
Among the different types of ectoparasites, ticks represent impor-
tant pathogen transmission vectors (Dantas-Torres et al. 2010. 
Exp. Appl. Acarol. 50:181–189). Herein, we report parasitism of 
Epicrates assisi (Squamata: Boidae) by the tick Amblyomma rotun-
datum (Acari: Ixodidae), in northeastern Brazil. Epicrates assisi is 
restricted to the Caatinga biome, northeastern Brazil, occurring in 
the states of Piauí, Bahia, Minas Gerais, Sergipe, Ceará, Rio Grande 
do Norte and Pernambuco (Uetz et al. 2019. http://www.reptile-
database.org; 13 Jan. 2020).

At 1000 h on 15 July 2019, we received an adult E. assisi (153 
cm SVL, 17 cm tail length) from the Environmental Military Police 

Fig. 1, Dryophiops rubescens preying upon an adult Hemidactylus 
platyurus in Sarawak, Malaysia.

Fig. 1. Adult Epicrates assisi being parasitized by a tick of the species 
Amblyomma rotundatum, in Ceará, northeastern Brazil.
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Battalion at the Laboratório de Herpetologia da Universidade 
Regional do Cariri, Crato, Ceará, northeastern Brazil. We observed 
one tick belonging to the species A. rotundatum Koch attached to 
dorsal portion of the body of snake (Fig. 1) The A. rotundatum was 
identified by examination of morphological characters (Martins 
et al. 2010. Ticks and Tick-borne Diseases 1:75–99) under a 
microscope. The tick was removed using tweezers and preserved; 
the snake was released into the wild.

Amblyomma rotundatum has been reported as the most 
common tick on several species of snakes (e.g., Pontes et al. 
2009. Zoologia 26:328–333) and has previously been recorded 
from Epicrates cenchria (Linnaeus) in the state of Pernambuco 
(Cunha et al. 2003. Entomol. Vect. 10:21–29). However, as 
this observation preceded splitting of Epicrates (Passos and 
Fernandes 2008. Herpetol. Monogr. 22:1–30), we believe 
that specimen was actually E. assisi, which is restricted to 
Caatinga, while E. cenchria inhabits Amazonian and Atlantic 
rainforest (Passos and Fernandes 2008, op. cit.). Thus, we rectify 
this information and confirm the report of parasitism of A. 
rotundatum in E. assisi, in Ceará, northeastern Brazil.

RAB and RWA thank Conselho Nacional de Desenvolvimento 
Científico e Tecnológico (CNPq, Proc. 305988/2018-2; 
155556/2018-5) for a research fellowship.

KAIQUE ALVES SILVA (e-mail: kaique.alves.paulino@gmail.com) 
and RONILDO ALVES BENÍCIO, Universidade Regional do Cariri, Crato, 
Ceará, Brazil (e-mail: benicio.herpeto@gmail.com); ROBSON WALDE-
MAR ÁVILA, Universidade Federal do Ceará, Fortaleza, Ceará, Brazil (e-
mail: robsonavila@gmail.com).

GLOYDIUS TSUSHIMAENSIS (Tsushima Island Pitviper). DIET 
and SCAVENGING. Gloydius tsushimaensis is a viperid endemic 
to Tsushima Islands, Nagasaki Prefecture, Japan (Isogawa et al. 
1994. Jpn. J. Herpetol. 15:101–111). This species is known to 
feed on frogs and shrews in the field (Hashimoto 1985. Herp-
tile Notes 14:14; Hamanaka et al. 2014. Bull. Herpetol. Soc. Jpn. 
2014:167–181).

At 2212 h on 27 May 2019, I found a female G. tsushimaensis 
(461 mm SVL, 71 mm tail length, 57.0 g) feeding on an adult 
Rana tsushimaensis (Tsushima Brown Frog) on a road along 
Nitanouchi River in a northern Tshushima Island, Japan 
(34.35303°N, 129.21431°E; WGS 84). The frog held in the mouth 

of the snake was already squashed, and some internal organs 
of the frog protruded (Fig. 1). This suggests that the snake 
scavenged a road-killed frog. This is the first observation of 
scavenging behavior of G. tsushimaensis, although there are 
many records of scavenging in crotaline snakes (De Vaut and 
Krochmal 2002. Herpetologica 58:429–436).

I thank A. Mori for comments on the manuscript.
TOMONORI KODAMA, Department of Zoology, Graduate School of 

Science, Kyoto University, Kitashirakawa-oiwake-cho, Sakyo, Kyoto 606-
8502, Japan; e-mail: asukamasuku@gmail.com.

GLOYDIUS TSUSHIMAENSIS (Tsushima Island Pit Viper). RE-
PRODUCTION. Gloydius tsushimaensis is a viperid that is en-
demic to Tsushima Islands, Nagasaki Prefecture, Japan (Isogawa 
et al. 1994. Jpn. J. Herpetol. 15:101–111). The species is common 
on the islands, but little is known about its ecology in the field. 
Here, I present the first record of a mating behavior of G. tsushi-
maensis.

At 0300 h on 16 September 2019 (air temp = 21.7), I observed 
a mating pair of G. tsushimaensis (male: 564 mm SVL, 97 mm tail 
length, 80.1 g; female: 501 mm SVL, 75 mm tail length, 57.8 g) 
on a road along a forest in the northwestern part of Tsushima 
island (34.33395°N, 129.19214°E; WGS 84). On one side of the 
road was a cedar forest and the other side was an open grassland. 
When I found the snakes, their bodies were stretched out with 
the left hemipenis of the male inserted into the cloaca of the 
female. I finished observing at 0330 h and collected the snakes, 
which were still copulating (Fig. 1). I kept the two snakes at a 
field station in a snake bag overnight. At 1551 h the following day 
they were separated, and the cloaca of the female was filled with 
spermatozoa.

Fig. 1. Gloydius tsushimaensis swallowing a road-killed Rana tsushi-
maensis on Tshushima Island, Japan.

Fig. 1. A) Mating behavior of a pair of Gloydius tsuhsimaensis from 
Tsushima Island, Japan; B) hemipenis of the male inserting into the 
cloaca of the female.
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There is a little information about mating seasons of Gloydius 
species in Japan. Based on the examination of the presence of 
spermatozoa in females, observations of mating behavior in 
outdoor enclosures, and an anecdotal description, the mating 
season of G. blomhoffii, is considered to be August and September 
(Isogawa and Kato 1995. Jpn. J. Herpetol. 16: 42–48; Toriba 1996. 
In Hidaka [ed.], The Encyclopaedia of Animals in Japan, pp. 101–
105. Heibonsha Limited, Publishers, Tokyo, Japan; Yomeishu 
Seizo Co., Ltd Central Research Laboratories 1999. Ecology and 
Artificial Propagation of The Mamushi. Plaruto Press, Matumoto, 
Nagano. 159 pp.), although in another anecdotal description, the 
mating season of G. blomhoffii is considered to be May to June 
(Fukada 1972. Snake 4:75–83.). The present observation suggests 
that the mating season of G. tsushimaensis, at least in autumn, is 
similar to that of G. blomhoffii.

I thank Q. Chen for helping a field survey and A. Mori for his 
comments on this manuscript. 

TOMONORI KODAMA, Department of Zoology, Graduate School of 
Science, Kyoto University, Kitashirakawa-oiwake-cho, Sakyo, Kyoto 606-
8502, Japan; e-mail: asukamasuku@gmail.com.

HEBIUS BEDDOMEI (Beddome’s Keelback snake). ARBOREAL 
BEHAVIOR. Hebius beddomei is a natricine endemic to the West-
ern Ghats of India that is known to be diurnal and is often seen 
on the forest floor and in streamside and marsh habitats, chiefly 
feeding on frogs and toads (Whitaker and Captain 2004. Snakes 
of India, The Field Guide. Draco Books, Chennai, India. 479 pp.). 
Although common, little is known about its natural history. In this 
note, I report arboreal behaviour in H. beddomei for the first time. 

At 1645 h on 22 December 2019, I first observed a Raorchestes 
ponmudi (Ponmudi Bushfrog) rapidly climbing a tree at the edge 
of a forest tract parallel to a stream in Wayanad, Kerala, India 
(11.51818°N, 76.03714°E; WGS 84; 837 m elev.). I then spotted an 
adult H. beddomei at the base of the tree, chasing the frog. After 
pausing for a minute, the snake suddenly started climbing along 
the crevice between two trunks of the Glochidion ellipticum tree, to 
a height of ca. 1.5 m (Fig. 1), chasing the frog further. However, the 
frog climbed to ca. 2.1 m and then jumped to a nearby bush and 
disappeared from view. After a few minutes, the snake descended 
and disappeared amongst the leaf litter on the forest floor.

Some natricine snakes (e.g., Hebius flavifrons, H. 
leucomastyx: David et. al. 2007. Zootaxa 1462:41–60; Rhabdophis 
subminiatus: Ahmed and Das 2006. Hamadryad 30:121–127) 
are opportunistically semi-arboreal, but true arboreality has 

yet to be reported in this group. The current record of arboreal 
behavior of H. beddomei also appears to be opportunistic, in this 
case as part of an attempt pursue anuran prey.

R. SURYA NARAYANAN, Wayanad Wild, Lakkidi, Vythiri, Wayanad, 
Kerala 673576, India; e-mail: surya.ornata@gmail.com.

HETERODON PLATIRHINOS (Eastern Hog-nosed Snake). DE-
FENSIVE BEHAVIOR. Heterodon are well-known for their death-
feigning behavior (Burghardt and Greene 1988. Anim. Behav. 
36:1842–1844). Durso and Mullin (2014. Ethology 120:140–148) 
found that wild Heterodon nasicus (Plains Hog-nosed Snake) 
had longer latency to inversion and shorter duration of inver-
sion at colder temperatures, and captive Storeria dekayi (Dekay’s 
Brownsnake) were less likely to feign death and feigned death 
for less time at colder temperatures (Gerald 2008. Anim. Behav. 
75:647–654), although captive Rhabdophis tigrinus (Yamakagashi) 
exhibited passive defensive responses more frequently at low 
temperatures (Mori and Burghardt 2001. Ethology 107:795–811). 
Minimum body temperatures measured from wild H. platirhinos 
include 4.9°C in Arkansas (Plummer and Mills 2010. J. Herpetol. 
44:471–474), 5.5°C in Massachusetts (Buchanan et al. 2016. J. Her-
petol. 50:17–25), and 9.4°C in Kansas (Platt 1969. Misc. Publ. Univ. 
Kans. Mus. Nat. Hist. 18:253–420). Platt (1969, op. cit.) further re-
ported a voluntary minimum of ca. 22°C, that two H. platirhinos 
removed from traps when their cloacal temperatures were 8.9°C 
and 10.4°C behaved sluggishly, and that a H. platirhinos with a 
cloacal temperature of 11.4°C was able to writhe and feign death. 
Captive H. platirhinos maintained at 10°C remained on the sur-
face, spread their necks and hissed at 5.6°C, and spread their necks 
but did not hiss at 3.3°C.

At 1330 h on 12 November 2019, one of us (TB) found a 
juvenile male H. platirhinos (242 mm SVL, 28 g) sitting stretched 
out in the open in a power line right-of-way south of Lower Ferry 
Rd and west of the Tombigbee River, east of Leroy, Washington 
County, Alabama, USA (31.49952°N, 87.92774°W; WGS 84). The 

Fig. 1. Hebius beddomei climbing a tree in the Western Ghats of India. Fig. 1. Heterodon platirhinos feigning death at 1.7°C in Alabama, USA.
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vegetation was recently seeded and not high. The temperature was 
1.7°C and the sky was partly cloudy. The H. platirhinos remained 
motionless until TB picked it up, and as soon as this happened the 
H. platirhinos began to feign death (latency to inversion = 0 sec; 
duration of inversion = ca. 60 sec). Body inversion took longer than 
normal, almost as if it was in slow-motion, presumably because 
of the cold. The H. platirhinos gaped its mouth and extruded its 
tongue (Fig. 1), but did not defecate or vomit, and there was no 
violent spinning or other repositioning of the body. After ca. 1 min, 
when the H. platirhinos was turned over, it puffed and hissed for 
ca. 20 sec, and then resumed feigning death, still in TB’s hand. 
Although our measurement of 1.7°C is an air temperature and not 
a body temperature, Plummer and Mills (2010, op. cit.) reported 
that body temperatures of H. platirhinos varied from 11.7°C above 
ambient air temperature to 5.5°C below, being above 82% of the 
time (N = 49).

The H. platirhinos had a wound just anterior to the cloaca (Fig. 
2). The wound had mostly healed, but the H. platirhinos appeared 
to be having difficulty shedding the skin posterior to the wound, 
which could explain the apparent basking behavior at such a 
low temperature. The H. platirhinos was taken into temporary 
captivity, where it was soaked in water to help it shed the skin below 
the wound and released at the site of capture after the wound had 
healed. Defensive behavior at 21–29°C was normal and included 
dramatic hissing and mock striking, as well as feigning death the 
“normal” way. Injury and ecdysis are associated with selection 
of cooler temperatures in a thermal gradient (16.6–19.3°C for H. 
platirhinos; minimum temperature available = 15°C; Kitchell 
1969. Copeia 1969:189–191), which is sometimes stated to reflect 
the need for concealment during ecdysis or to reduce water loss 
and facilitate shedding, although this may be confounded with 
refuge seeking (see discussion in Gibson et al. 1989. Can. J. Zool. 
67:19–23) and is not the case in some species (Tu and Hutchison 
1995. J. Herpetol. 29:146–148; Alexander and Brooks 1999. Copeia 
1999:146–152).

ANDREW M. DURSO, Department of Biological Sciences, Florida Gulf 
Coast University, Ft. Myers, Florida 33965, USA (e-mail: amdurso@gmail.
com); TIMOTHY BRUST, Environmental Solutions & Innovations, Inc., Scott 
Depot, West Virginia 25560, USA (e-mail: tbrust@envsi.com).

MACROVIPERA LEBETINA LEBETINA (Cyprus Blunt-nosed Vi-
per). DEFENSIVE BEHAVIOR. The natural history of endemic 
species is very important for their conservation, especially if 

limited in numbers and/or geographically. Macrovipera lebetina 
lebetina is endemic to the island of Cyprus. It is also the only 
dangerously venomous snake on the island and is persecuted 
extensively. Little is known about the ecology or behavior of M. 
l. lebetina.

On 28 May 2018, while driving on a dirt road through the 
Paphos Forest, Cyprus (34.99694°N, 32.63296°E; WGS 84), 
we observed a large (> 1.5 m total length) M. l. lebetina in the 
roadside vegetation. To take a better look at the snake we 
parked the vehicle and approached on foot. Upon detecting 
our presence, the snake displayed non-confrontational lateral 
presentation/posturing (Fig. 1). At our approach it reared up, 
flared its neck region dorsoventrally, and advanced toward 
us. With our approach halted, the snake continued the flared 
posture of the upper body, crossed the dirt road, and moved into 
the grass on the other side. We interpreted that this behavior was 
to intimidate us by making the snake look as large and imposing 
as possible, while also allowing it to make a slow retreat. What 
impressed us most was the extent to which the snake was able 
to elevate its head and upper body and the manner in which 
it flattened the areas immediately distal to the head, similar to 
behavior observed in Naja naja (Indian Spectacled Cobra). The 
ability to flatten the head, neck, and throat to appear bigger 
and more intimidating (i.e., possibly venomous) in response to 
a threat is known from a wide-range of snakes such as indigo 
snakes (Drymarchon), “puffing snakes” (Spilotes, Pseustes), North 
American watersnakes (Nerodia), garter snakes (Thamnophis), 
and hog-nosed snakes, (Heterodon). To our knowledge, this is 
the first observation of such behavior in Macrovipera lebetina.

SAVVAS IEZIEKEL, Forestry Department of Cyprus Ministry of Agricul-
ture, Rural Development and Environment, Louki Akrita 1414str, Nicosia, 
Cyprus (e-mail: iezekiel@cytanet.com.cy); REUVEN YOSEF, Ben Gurion 
University of the Negev - Eilat Campus, P.O. Box 272, Eilat 88000, Israel (e-
mail: ryosef60@gmail.com).

MASTICOPHIS FLAGELLUM (Coachwhip). MALE COMBAT. 
Since Shine’s landmark review of the relationship between sexual 
size dimorphism and male combat in snakes (Shine 1978. Oeco-
logia 33:269–277), hundreds of articles have been published de-
scribing these interrelated phenomena from numerous snake lin-
eages (reviewed in Carpenter 1986. Smithsonian Herpetol. Inform. 
Serv. 69:1–18; Shine 1994. Copeia 1994:326–346; Schuett et al. 
2001. Acta Ethol. 4:31–49; Shine 2003. Royal Soc. Proc. B 270:995–
1004). In several of these publications, male combat behaviors of 

Fig. 2. Wound of Heterodon platirhinos captured in the open at 1.7°C, 
two weeks after capture.

Fig. 1. Defensive behavior of Macrovipera lebetina lebetina from Cy-
prus.
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captive individuals (mostly colubrids, boids, pythonids, and vi-
perids) have been analyzed with respect to specific acts and their 
sequences (reviewed in Gillingham 1987. In Seigel et al. [eds.], 
Snakes: Ecology and Evolutionary Biology, pp. 184–209. MacMil-
lan Publishing Company, New York, New York; see Duvall et al. 
1993. In Seigel and Collins [eds.], Snakes: Ecology and Behavior, 
pp. 165–200. McGraw-Hill, New York, New York). Furthermore, 
subsequent work has documented these acts and postures as 
the natural repertoire of wild individuals (Shine 1994, op. cit.; 
Schuett et al. 2001, op. cit.), and it is now clear there are lineage-
specific acts in male combat, such as the vertical postures, hori-
zontal entwinement, and biting (Carpenter 1986, op. cit.; Schuett 
1997. Anim. Behav. 54:213–224; Schuett et al. 2001, op. cit.).

Kennedy (1965. Anat. Rec. 151:499) published an unusual 
field observation he ultimately deemed to be “territorial 
behavior” in a pair of adult Masticophis f. flagellum (sex not 
determined) in an abstract for a professional meeting, which is 
reprinted verbatim: “A curious behavioral pattern of two eastern 
coachwhip is depicted in a field movie made in the Big Thicket 
of Texas during May, 1964. The behavioral sequence consists, 
in brief, of two adult coachwhips elevating the anterior part of 
the body while eliciting lateral jerky movements of the head in 
the direction of the other. Both snakes centered their behavior 
about the base of fallen trees about 30 feet apart. A judgment to 
photograph the snakes in the field rather than risk loss of a film 
record through captures necessitates an interpretation of their 
behavior in the absence of information as to the sex of the two 

snakes. Territoriality or courtship seems the only reasonable 
interpretations applicable to the evidence at hand. Territoriality 
is suggested at this writing for (1) no contact between the snakes 
was observed during three days of almost constant vigilance; (2) 
chases of one snake by the other were observed; (3) each snake 
localized its behavior about a root hole, displaying to the other, 
withdrawing into the root hole and then reappearing to repeat 
the display. Additional observations are required to confirm or 
reject the explanation of territoriality.”

This particular observation has been subsequently 
referenced as evidence of male combat in M. flagellum 
(Carpenter 1986, op. cit.; Shine 1994, op. cit.). Male combat has 
been described in other species of Masticophis (M. taeniatus: 
Bennion and Parker 1976. Herpetologica 32:30–35; Parker and 
Brown 1980. Milwaukee Public Mus. Publ. Biol. Geol. 7:1–104; M. 
lateralis: Hammerson 1978. J. Herpetol. 12:253–255) as well as 
in similar sized North American colubrid species, such as in the 
genera Pantherophis [Elaphe] (Gillingham 1980. Herpetologica 
36:120–127), Pituophis (Bogert and Roth. 1966. Amer. Mus. 
Novit. 2245:l–27), and Lampropeltis (Carpenter and Gillingham 
1977. Southwest. Nat. 22:517–524). However, in all of these 
accounts, the male behaviors described bear little resemblance 
to Kennedy’s report (Kennedy 1965, op. cit.). Here, based on our 
extensive personal experiences and a growing literature on the 
topic, we provide a brief description of behavior we interpret as 
strong evidence of male combat in Masticophis flagellum from 
western Texas, USA. 

Fig.1. Probable male combat in Masticophis flagellum: A–C) the dark individual assuming dominant postures on the pale individual. Note in 
(C) that the pale snake has its mouth open; D) the dark snake is chasing its opponent (subordinate) into a burrow.
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On 20 June 2015, ca. 1800 h, alongside a road in the vicinity of 
Terlingua, Brewster County, Texas (29.3216°N, 103.6160°W; 881 m 
elev), one of us (ZW) witnessed a pair of large adult M. flagellum 
engaged in activity resembling male combat, based on the high 
degree of physical contact and open mouth acts (biting?). The 
dark-colored individual dominated the light-colored one based 
on the types of physical acts (Fig. 1A–C). The event ended after 3 
min with the dark snake chasing its opponent down a burrow (Fig. 
1D). After a period of several minutes, the paler snake protruded 
its head out of the burrow and fled; about 1 min later, the darker 
snake did the same but moved away in a different direction. No 
other snakes were located nearby. Based on body metrics (SVL, 
tail length, girth, large heads), we surmise that both snakes were 
males.

It is worthwhile to note that the present observation falls just 
outside of the mating period of April–May (Werler and Dixon 
2000. Texas Snakes. University of Texas Press, Austin, Texas. xv + 
437 pp.). Since little is known of the reproductive biology of M. 
flagellum in Texas it is possible that combat we describe occurred 
at the terminus of a longer spring mating season. Accordingly, the 
acts may be those related to sexual rivalry (Gillingham 1987, op. 
cit.; Schuett 1997, op. cit.).

Based on this observation, it appears that Carpenter’s (1986, 
op. cit.) interpretation of Kennedy’s account as a case of male com-
bat, which has been followed by subsequent authors, does not ap-
pear to be substantiated. Surprisingly, certain behaviors reported 
by Kennedy are unlike any we have encountered in the literature 
on male combat in snakes (e.g., no contact between the snakes 
was observed during three days of almost constant vigilance) or in 
our personal research. Consequently, we encourage future inves-
tigators to reserve judgment and to not use or cite Kennedy (1965, 
op. cit.) as an example of male combat or territoriality in M. f. fla-
gellum until we can obtain more behavioral data on this species.

S. K. Hoss provided invaluable field assistance and logistical 
support, and R. W. Hansen kindly provided encouragement, 
discussion, and advice on an earlier draft of this manuscript.

GORDON W. SCHUETT, Department of Biology and Neuroscience In-
stitute, Georgia State University, Atlanta, Georgia 30303, USA and Chiricahua 
Desert Museum, 4 Rattlesnake Canyon Road, Rodeo, New Mexico 88056, 
USA (e-mail: gwschuett@ yahoo.com); ZACK WEST, 1100 S Ocean Blvd, 
Palm Beach, Florida 33480, USA (e-mail: zwest131@gmail.com). 

NAJA KAOUTHIA (Monocled Cobra). DIET and REPRODUC-
TION. Naja kaouthia is reported from eastern to northern India, 
Nepal, Bangladesh, Bhutan, southern and southeast China, and 
southeast Asia where it is found around human settlements. 
Clutches are known to comprise 12–33 eggs, with an incubation 
period of 50–60 days (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.), although there have been some reports on the natural his-
tory of this species, no studies have specifically documented 
nesting ecology and hatchlings (Das 2012. A Naturalist’s Guide 
to the Snakes of Sout-east Asia including Malaysia, Singapore, 
Thailand, Myanmar, Borneo, Sumatra, Java and Bali. John Beau-
foy Publishing Ltd., Oxford, UK. 160 pp.). Herein, we briefly de-
scribe a field observation of nesting ecology and hatchlings of 
this species from Mizoram, northeast India.

On 1 July 2016, we received a report of a female N. kaouthia 
guarding a nest inside a hole (Fig. 1) measuring ca. 55 cm 
circumference, 20 cm diameter and 62 cm in depth formed by 
decaying Schima wallichii roots in a secondary forest area used 

for pineapple plantation near a small rural village, Thiak, Aizawl 
District, 44.7 km south of Aizawl, India (23.07001°N, 92.43107°E; 
WGS 84; 863 m elev.). The site was visited on 6 July 2016 and a 
total of 14 eggs were found being guarded by the female coiling 
over the eggs inside the hole (Fig. 2). The eggs and female, along 
with nesting materials, were transferred for incubation to an 
artificial hole outside the building of Developmental Biology 
and Herpetology Laboratory, Department of Zoology, Mizoram 
University, Aizawl, Mizoram (23.44125°E, 92.39477°N, WSG 84; 

Fig. 1. Naja kaouthia nest location at Thiak, India.

Fig. 2. Female Naja kaouthia guarding the nest.

Fig. 3. Cannibalism among juvenile Naja kaouthia.
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796 m elev.). They were incubated under natural-like conditions 
with temperature and humidity fluctuating between 24–26°C 
and 82–86%, respectively. The female measured 1712 mm total 
length (1490 mm SVL, 222 mm tail length) and measurements 
were taken for 9 eggs: mean (range) length = 47.45 mm (42.74–
51.27 mm), and width = 24.86 mm (20.68–28.30 mm).

On 3 September 2016, 9 juveniles hatched successfully. 
The remaining eggs may have been unfertilized or infected by 
fungus. Mean (range) measurements of hatchlings (n = 9) were: 
SVL = 343.77 mm (330–350 mm), tail length = 65.66 mm (58–75 
mm). The total length of hatchlings measured between 388–415 
mm which were much larger than 200–350 mm reported by 
Whitaker and Captain (2008. Snakes of India: The Field Guide. 
Draco Books, Chennai, India. 385 pp.). On 11 September 2016, 
the adult female along with five hatchlings were released in the 
forest area of Mizoram University campus. Four juveniles were 
consumed by the other juveniles cannibalistically after fighting 
for an individual Hemidactylus sp. which was consumed by 
one juvenile. The offering of a gecko might have triggered the 
cannibalistic behavior among the juveniles (Fig. 3).

This work was conducted under the permission for 
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.

LALMUANSANGA (e-mail: muanapunte16@gmail.com), LALBIAK-
ZUALA, LALRINSANGA, MICHAEL VANLALCHHUANA, GOSPEL ZO-
THANMAWIA HMAR, VANLALHRIMA, ROMALSAWMA, SAMUEL 
LIANZELA, VANLALHRIATZUALA, H. LALTLANCHHUAHA, C. SIAM-
KIMA, VANNEIHTHANGA VANCHHAWNG, LALLAWMKIMA, DENZIL 
LALNEIHSANGA, ZOTHANGLIANA, and H. T. LALREMSANGA, Depart-
ment of Zoology, Mizoram University, Tanhril 796004, Aizawl, Mizoram, In-
dia (e-mail: htlrsa@yahoo.co.in).

OXYRHOPUS GUIBEI (False-Coral-Snake). DIET and HABITAT 
USE. Oxyrhopus guibei is a medium-sized pseudoboine with a 
wide distribution, occurring in central, eastern and southern Bra-
zil, and in Argentina, Bolivia, and Paraguay (Gaiarsa et al. 2013. 
Pap. Avulsos Zool. 53:261–283). It is a terrestrial, nocturnal snake 
found in open, forested, and anthropogenically altered habitats, 
whose diet consists mostly of mammals and lizards, although it 
occasionally preys upon birds (Andrade and Silvano 1996. Rev. 
Bras. Zool. 13:143–150; França et al. 2008. Copeia 2008:23–38). 
Here, we report unusual habitat use by an individual O. guibei to 
hunt a lizard, Tropidurus torquatus.

On 14 March 2017, at 2010 h, at Fazenda Água Limpa, 
Brasília, Distrito Federal, Brazil (15.97032°S, 47.93323°W; WGS 
84; 1175 m elev.) we found a juvenile O. guibei preying upon a 
male T. torquatus in a 1-m high bush. The snake was hanging on 
a branch, immobilizing the lizard by its head with envenomation 
and constriction. The lizard was attempting to escape by moving 
laterally and releasing a cloacal discharge (Fig. 1A). When the 
struggle settled, the snake, while still hanging on the branch, 
began to swallow the prey (Fig. 1B).

Tropidurus torquatus is a diurnal lizard that is known to 
climb tree trunks at night to rest and possibly to avoid ground 
predators (Rand and Rand 1966. Smithson. Misc. Coll. 151:1–
16.). This tropidurid lizard has a wide distribution in Brazil 
and is found in open and anthropogenically altered habitats 
(Rodrigues 1987. Arquivos de Zoologia 31:105–230) foraging on 
leaves, fruits, and invertebrates (Carvalho et al. 2007. Rev. Bras. 
Zool. 24:222–227). Oxyrhopus guibei presents an ontogenetic 

shift in diet; juveniles are known to prey upon lizards but shift 
to small mammals as adults (Andrade and Silvano 1996, op. cit.). 
Although it is considered to be a terrestrial species (Sazima and 
Abe 1991. Studies on Neo. Fauna and Env. 26:159–164; Sazima 
and Haddad 1992. In Morellato [ed.], História Natural da Serra do 
Japi: Ecologia e Preservação de Uma Área Florestal no Sudeste do 
Brasil, pp. 212–236. Unicamp/ FAPESP Press, Campinas, Brazil), 
juvenile O. guibei may forage on semi-arboreal substrates for 
sleeping lizards.

BRUNO ALESSANDRO AUGUSTO PEÑA CORRÊA, Laboratório de 
Anatomia Comparada de Vertebrados, Universidade de Brasília, Brasília, 
Distrito Federal, DF CEP 70910-900, Brazil (e-mail: brunobio.unb@gmail.
com); AFONSO SANTIAGO DE OLIVEIRA MENESES, Laboratório de 
Fauna e Unidades de Conservação, Universidade de Brasília, Brasília, Dis-
trito Federal, DF CEP 70910-900, Brazil (e-mail: afonso.santiago06@gmail.
com); ARTHUR DE LIMA, Museu de Zoologia da Universidade de São 
Paulo, Avenida Nazaré 481, São Paulo, SP CEP 04263-000 Brazil (e-mail: 
arthurolima1994@gmail.com); ARTHUR DE SENA, Laboratório de Biodi-
versidade do Cerrado, Universidade do Estado de Mato Grosso, campus 
Nova Xavantina, Nova Xavantina, Mato Grosso, MT CEP 78690-000, Brazil; 
Coleção Herpetológica da Universidade de Brasília, Universidade de Bra-
sília, Brasília, Distrito Federal, DF CEP 70910-900, Brazil (e-mail: neuwiedi.
as@icloud.com). 

PANTHEROPHIS SPILOIDES (Gray Ratsnake). DIET. While 
monitoring female Aneides aeneus (Green Salamanders) brood-
ing egg clutches in southeastern Kentucky, USA, two instances of 
Pantherophis spiloides apparently preying on A. aeneus females 
and eggs were observed (specific locality withheld due to con-
servation concerns). At 1700 h on 7 September 2018, a juvenile P. 
spiloides was observed in the back of a rock crevice (air tempera-
ture = 29.4°C, crevice temperature = 23.6°C) in which a female A. 
aeneus had been brooding a clutch of eggs for the past 7 weeks. 
The female had shown some aggression in protecting her eggs 
by snapping or biting at twigs or probes inserted into the crevice 

Fig. 1. Oxyrhopus guibei preying upon Tropidurus torquatus: A) T. tor-
quatus releasing cloacal discharge as a defense method; B) O. guibei 
hanging from a bush swallowing the lizard. 
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during that time. When checking the rock crevice, the female A. 
aeneus was not observed and the eggs were randomly scattered 
about the crevice floor, suggesting a possible struggle with the 
brooding female. The P. spiloides (0.8 m in length) was about 10 
cm in the back of the crevice and not moving (Fig. 1). The P. spi-
loides was tapped several times with a probe and emerged from 
the crevice with a large lump in its midbody suggesting that it 
had consumed the brooding female A. aeneus. Some eggs may 
have been eaten but many were not which may indicate a pref-
erence for the adult salamander over the 16–18 eggs that were 
present. The embryos within the eggs appeared well-developed 
and within a week or two of hatching.

A second predation event was observed at about 1930 h on 
1 August 2019, when an adult P. spiloides (ca. 1.3 m in length) 
was observed coiled on a long rock ledge which 7 d earlier had 
several A. aeneus in individual crevices including one female 
brooding eggs. The snake was located adjacent to crevices that 
previously had A. aeneus (crevice temperatures = 23.3°C). The 
midbody of the snake was swollen suggesting that it had recently 
consumed some of the salamanders (Fig. 2). All of the A. aeneus 
were missing from their rock crevices that they had occupied for 
the last few weeks, including the female with eggs. Also, these 
crevices were monitored at 10-d intervals during August through 
November and A. aeneus were not found. One A. aeneus was 
located in a transient crevice about two feet below the rock ledge 
with the P. spiloides suggesting that it had avoided the P. spiloides.

Ratsnakes are considered to be important predators of small 
mammals and birds including young mammals, fledgling birds, 
and bird eggs. Juveniles may sometimes eat amphibians (Barbour 
1971. Amphibians and Reptiles of Kentucky. The University Press 
of Kentucky, Lexington, Kentucky. 334 pp.; Mitchell 1994. The 
Reptiles of Virginia. Smithsonian Institution Press, Washington, 

D.C. 352 pp.). During June 1967, Woods (1968. Ph.D. Dissertation, 
University of Southern Mississippi, Hattiesburg, Mississippi. 91 
pp.) removed an adult A. aeneus from a juvenile P. guttatus (Red 
Cornsnake). This particular snake had been observed moving 
about the study area over two weeks and was considered to 
have eaten other A. aeneus. The climbing ability of Pantherophis 
is well-documented and snakes in this genus are well suited 
for accessing crevices on rock cliffs that may contain various 
types of prey, including A. aeneus. On 13 May 1991, I observed 
a young P. spiloides in a lower crevice of a sandstone cliff that 
had A. aeneus present (air temperature = 23.9°C). Also, on 12 May 
1993, I observed an adult P. spiloides ca. 6 m high on a sandstone 
rock cliff apparently trying to obtain prey that I was unable to 
discern (air temperature = 23.9° C). While A. aeneus may not be 
the primary prey of P. spiloides, this snake may prey on groups 
of A. aeneus occupying crevices on cliff sites, including eating 
females and eggs. Although P. spiloides was not directly observed 
eating A. aeneus, the conclusion that they do prey on A. aeneus is 
suggested by the evidence presented here.

PAUL V. CUPP, JR, Department of Biological Sciences, Eastern Ken-
tucky University, Richmond, Kentucky 40475, USA; e-mail: paul.cupp@eku.
edu.

PHILODRYAS OLFERSII (Green Snake). ENDOPARASITES. 
Philodryas olfersii exhibits the largest distribution of its genus, 
occurring in Peru, Bolivia, Paraguay, Uruguay, Argentina, Colom-
bia, Guyana, Guyana, Venezuela and Brazil (in the states of: Rio 
Grande do Sul, Amapá, Pará, Rondonia, Goias, Espirito Santo, 
Bahia, Mato Grosso, Ceará, Rio de Janeiro, Piaui, Pernambuco, 
Paraiba; Uetz et al. 2019. http://www.reptile-database.org; 21 
Nov 2019). Snakes are hosts of a wide variety of endoparasites, 
including nematodes, trematodes, cestodes, and pentastomes 
(Silva et al. 2005. Arq. Bras. Med. Vet. Zootec 57:1–2; Silva et 
al. 2008. J. Venom. Anim. Toxins. 14:161–165; Ávila et al. 2013. 
Brazilian J. Biol. 73:645–647; Mati et al. 2015. Helminthologia 
52:159–166).

On 23 January 2016, a male P. olfersii (674 mm SVL, 166 mm 
tail length, 126 g) was found dead on a road in Farias Brito, 
Ceará, northeast Brazil (6.7833°S, 39.5332°W). The specimen was 
deposited in the herpetological collection of the Universidade do 
Cariri (URCA H15.113). The gastrointestinal tract of the specimen 
was removed and examined with the aid of a stereomicroscope. 
We found only one parasite, which we identified a larva of 
Physaloptera sp. parasitizing the stomach of P. olfersii. The 
genus Physaloptera, belonging to the phylum Nematoda, has 
insects (crickets, grasshoppers, cockroaches and beetles) as 
intermediate hosts, and this group of insects is an important 
item in the diet of lizards and amphibians (Albuquerque et al. 
2018. J. Herpetol. 52:145–155; Teles et al. 2018. Herpetol. Notes 
11:223–226), in turn, lizards and amphibians are prey items 
for snakes of the genus Philodryas (Mesquita et al. 2013. Pap. 
Avulsos Zool. 53: 99–113; Menezes et al. 2013. Herpetol. Notes 
6:55–57; Silva et al. 2019. Herpetol. Rev. 50:600–601). Nematode 
infection of the genus Physaloptera has been reported in snakes: 
Philodryas sp. (Dipsadidae), P. nattereri (Dipsadidae), Oxyrhopus 
trigeminus (Dipsadidae), Xenodon merremii (Dipsadidae), 
Boa constrictor (Boidae), Micrurus surinamensis (Elapinae), M. 
ibiboboca (Elapinae), Bothrops erythromelas (Viperidae), and 
Crotalus viridis (Viperidae; Travassos and Freitas 1943. Memórias 
do Instituto Oswaldo Cruz 38: 385–412; Widmer 1967. J. Parasitol. 
53:362–363; Widmer 1970. J. Wildl. Dis. 6:89–93; Barbosa et al. 
2006. Rev. Biol. Ciênc. Terra 6:1–19; Ávila et al. 2013. Braz. J. 

Fig. 1. A young Pantherophis spiloides within a narrow crevice that 
had previously held a brooding female Aneides aeneus in southeast-
ern Kentucky, USA. Some uneaten eggs with yolk are scattered about.

Fig. 2. An adult Pantherophis spiloides coiled on a rock ledge adjacent 
to crevices that previously had Aneides aeneus, including a female 
brooding eggs, in southeastern Kentucky, USA.
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Biol. 73:645–647; Tavares et al. 2017. Iheringia, Série Zoologia 
107:1–14; Oliveira et al. 2018. Herpetol. Rev. 49:551; Oliveira et 
al. 2018. Herpetol. Rev. 49:542; Oliveira et al. 2019. Herpetol. Rev. 
50:599–600; Oliveira et al. 2019. Herpetol. Notes 12:1031–1034). 
Our study presents the first record of the nematode Physaloptera 
sp. parasitizing P. olfersii.

MONIQUE CELIÃO DE OLIVEIRA (e-mail: moniqueceliao@gmail.
com), VANDEBERG FERREIRA LIMA, IGOR DE SOUZA CAMILO, Labo-
ratório de Zoologia/Parasitologia, Universidade Regional do Cariri – URCA, 
Campus Pimenta, CEP 63100-000, Crato, Ceará, Brazil; WALTÉCIO DE 
OLIVEIRA ALMEIDA, Departamento de Química Biológica, Campus Pi-
menta, Universidade Regional do Cariri – URCA, Rua Cel. Antônio Luiz, 
1161, CEP 63105-100, Crato, CE, Brazil.

PITUOPHIS CATENIFER (Gophersnake). ELEVATION. Pituo-
phis catenifer are widespread, ubiquitous, and abundant in the 
western USA. These snakes occupy many types of habitat and 
although they are most often encountered at relatively low eleva-
tions, they have been reported up to 2800 m elev. (Stebbins 2003. 
A Field Guide to Western Reptiles and Amphibians. Houghton 
Mifflin Company, Boston, Massachusetts. xiii + 533 pp.). Here, 
we report an observation of this species 961 m higher than any 
previously reported, possibly a record high elevation occurrence 
and to our knowledge the first report of this species so far above 
alpine tree line.

At 1445 h on 29 July 2019, during a hike on the Wheeler Peak 
trail in the South Snake Mountain Range, Great Basin National 
Park, White Pine County, Nevada, USA, we encountered a P. 

catenifer at 3761 m elev. (38.98938°N, 114.31830°W; WGS 84; field 
verified with a Garmin InReach Global Positioning device). The 
snake, apparently a subadult with total length ca. 70 cm, emerged 
from a patch of cinquefoil (Potentilla sp.) and disappeared 
into a fissure along an adjacent rocky channel (Fig. 1). Its 
dorsal markings were consistent with those of the Great Basin 
subspecies (P. c. deserticola; Stebbins 2003, op. cit.). The weather 
conditions were sunny and very windy with a few scattered 
clouds, the air temperature was estimated at 15°C, the exposure 
was NW, and the surrounding habitat was alpine tundra with 
barren rocky talus. The tree line along the trail was well defined 
at ca. 3200 m elev., some 500 m below our observations.

Hamilton and Richard (2010. Herpetol. Rev. 41:90) reported 
three observations of Crotalus oreganus lutosus (Great Basin 
Rattlesnake) at 3962 m elev. on Wheeler Peak, ca. 200 m elev. 
higher and 0.5 km upslope of our observation. Those observations 
and ours underscore the ability of some ectotherms to adapt 
to remarkably harsh environments, and they suggest that high 
elevation may be less of a barrier to ectotherm colonization and 
dispersal than is commonly believed.

SEAN J. BARRY (e-mail sjbarry@thegrid.net) and TERRELL A. BARRY, 
965 Sunset Drive, Dixon, California 95620, USA.

PITUOPHIS CATENIFER DESERTICOLA (Great Basin Gopher-
snake). INJURY / CERVICAL PERFORATION. Injury repair is 
essential to animal health and longevity. Animals of all types 
have been observed recovering from substantial, seemingly life-
threatening injury. Reptiles and amphibians are no exception, 
being extremely resilient animals, often surviving after severe 
physical trauma. Anurans (Székely and Nemes 2003. Russ. J. 
Herpetol. 10:145–148; Eaton et al. 2004. J. Herpetol. 38:283–287), 
caudates (Martinez-Silvestre 2014. Herpetol. Notes 7:277–279; 
Romano et al. 2017. Herpetol. Conserv. Biol. 12:16–23), turtles 
(Cecala et al. 2008. Aquat. Conserv. 19:421–427; Bennett and 
Litzgus 2014. J. Herpetol. 48:262–266), crocodilians (Montague 
1984. J. Herpetol. 18:201–204), lizards (Fenner et al. 2000. Wild. 
Res. 35:158–161; Jacyniak et al. 2017. JEB 220:2858–2869), and 
snakes (Gregory and Isaac 2005. Herpetol. J. 15:213–219) have all 
been documented healing from severe wounds. Here we report 
an additional case of a snake sustaining a substantial injury from 
which the animal recovered to resume a seemingly typical life 
history.

At approximately 1608 h on 21 May 2018, KM and CEG 
encountered an adult pair of P. c. deserticola engaged in 
copulation, in the Grand Staircase Escalante National 
Monument, Utah, USA (37.86242°N, 111.49093°W; WGS 84; 1868 
m elev.). While photographing the event, it was discovered that 
the female possessed a large cervical perforation. The snake, an 
adult (910 mm SVL, 350 g), was captured for closer examination. 
The wound was ca. 40 mm in length and extended through the 
neck of the animal ventral to the esophagus and trachea (Fig. 
1). The wound was partially healed and covered with a mix of 
epidermal tissue and debris. The boundaries of the wound 
were rough and irregular and lacked coverage by scales. A small 
section of woody branch was observed in the perforation. Both 
ends of the branch were encased by intact healthy tissue, such 
that the branch was permanently inserted into the opening of 
the wound. One end of the branch connected to the dorsal side 
and the other end connected to the ventral side of the opening, 
propping the perforation open (Fig 1). No sign of infection was 
noted, however, the animal was sensitive to attempts to examine 
the wound, and when crawling along the ground, kept its head 

Fig. 1. Pituophis catenifer observed at 3761 m elev., Wheeler Peak 
Trail, Great Basin National Park, Nevada, USA. 
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and neck elevated in a very unusual fashion - seemingly to avoid 
compression of the injury due to the weight of the animal’s body. 
The snake was also noted to contain a large prey item (Fig. 2), 
indicating the ability to capture, constrict, and consume prey 
normally. Following data collection, an attempt was made to 
remove the branch from the wound. However, as epidermal 
tissue had grown around the ends, this was deemed impossible, 
without inflicting new injury, and the animal was released.

Although the causative agent of this case will never be known 
for certain, the most plausible explanation would be attempted 
predation. However, the presence of the woody material in the 
wound does not preclude a possible alternative cause such as 
falling into a debris pile or laceration by a branch from a tree or 
shrub. Multiple smaller scars were noted along the length of the 
animal’s body (Figs. 1, 2), suggesting that whatever the event, the 
animal sustained significant trauma. Regardless of the cause, 
this unusual observation speaks to the resilience of snakes in the 
face of significant injury.

WILLIAM H. HEYBORNE (e-mail: williamheyborne@suu.edu), KYSON 
McBRIDE, and CORAL E. GARDNER Department of Biology, Southern 
Utah University, Cedar City, Utah 84720, USA.

PSEUDOBOA NEUWIEDII (Neuwied’s False Boa). DIET. Pseu-
doboa neuwiedii is distributed from Panama to northern South 
America in Colombia, Venezuela, Brazil, The Guianas and some 
Lesser Antilles (Wallach et al. 2014. Snakes of the World. A Cata-
logue of Living and Extinct Species. CRC Press, Boca Raton, Flor-
ida. 1237 pp.). It is a terrestrial and mainly nocturnal snake and 

is considered a generalist that feeds on lizards, rodents, eggs, and 
other snakes, including conspecifics (Lancini 1986. Serpientes 
de Venezuela. Second edition. Ernesto Armitano Ediciones, 
Caracas, Venezuela. 262 pp.; Martins and Oliveira 1998. Her-
petol. Nat. Hist. 6:78–150; Alencar et al. 2013. S. Am. J. Her-
petol. 8:60–66). According to the aforementioned references, 
the lizard species of which P. neuwiedii feeds are Cnemi-
dophorus sp. and Ameiva ameiva. In this note we report the 
predation of Ameiva praesignis by P. neuwiedii.

At 1900 h on 10 November 2019, in the municipality of Toledo, 
Department of Antioquia, Colombia (7.04122°N, 75.67069°W; 
WGS 84; 523 m elev.), we observed an adult P. neuwiedii preying 
an adult A. praesignis in an open area of wooded meadows. Upon 
discovery, the snake was in the process of consuming the lizard 
head fist (Fig. 1). We observed the entire feeding process, which 
took 20 min. In this region of Colombia, Ameiva praesignis is 
very abundant, suggesting that P. neuwiedii may frequently prey 
upon that lizard.

We thank L. Valle for his unconditional support during the 
field trips throughout the Department of Antioquia.

JORGE A. ZÚÑIGA-BAOS, vereda Pomona, Popayán, Cauca, Colom-
bia (e-mail: jorzuba@gmail.com); LUIS E. VERA-PÉREZ, Las Quintas, La 
Plata, Huila, Colombia (e-mail: luchoveraperez@gmail.com).

SONORA SEMIANNULATA (Western Groundsnake). BEHAV-
IOR and MALE-MALE COMBAT. Intraspecific combat occurs 
in a wide variety of snake species (Senter et al. 2014. PLoS ONE 
9:e107528), although it is rarely observed under natural condi-
tions. Combat behavior among colubrids is typically character-
ized by two snakes physically attempting to gain a dominant po-
sition over each other (i.e., topping), wherein repeated topping 
attempts lead to the intertwining of necks and subsequently 
the entire bodies of the competing individuals (Carpenter et 
al. 1976. Copeia 1976:764–780; Gillingham 2001. In Seigel et al. 
[eds.], Snakes: Ecology and Evolutionary Biology, pp. 183–200, 
The Blackburn Press, Caldwell, New Jersey).

At 1725 h on 24 June 2019 on the Wilson Mountain Trail in 
Coconino County, Arizona, USA, AH observed and recorded 
videos of two Sonora semiannulata (a unicolored individual and 
a banded individual) interacting with each other in a manner 
analogous with stereotypical male-male combat behavior. The 

Fig. 1. Injured female Pituophis catenifer deserticola from Utah, USA, 
with partially healed cervical perforation showing a woody inclusion 
in the wound. Note the secondary scars dorsal and posterior to the 
primary wound.

Fig. 2. Injured female Pituophis catenifer deserticola showing the 
presence of a prey item and a secondary smaller scar.

Fig. 1. Pseudoboa neuwiedii preying on an adult Ameiva praesignis in 
the Department of Antioquia, Colombia.



Herpetological Review 51(2), 2020

360    NATURAL HISTORY NOTES

snakes were first observed loosely intertwined and then repeated 
topping attempts led to the snakes twisting around one another 
until their bodies were completely intertwined (Fig. 1). They 
remained tightly intertwined and spinning for several seconds 
until the coil loosened and the banded individual rapidly 
retreated into the adjacent rocky substrate, closely followed by 
the unicolored individual. This interaction was observed for ca. 
40 s until the snakes were out of sight, but it is unknown when 
the interaction began or if it continued after our observation. 
Although male-male combat has been observed in a related 
species (S. episcopa) in a captive setting (Kroll 1971. Texas J. 
Sci. 23:300), to our knowledge this is the first documentation 
of combat in S. semiannulata. The video of the encounter was 
deposited in The Georgia Southern University, Savannah Science 
Museum Herpetology Collection (GS 26400). 

MACIE A. BROUSSARD, Georgia Sea Turtle Center, Jekyll Island Author-
ity, 214 Stable Road, Jekyll Island, Georgia 31527, USA (e-mail: mabrous-
sard94@gmail.com); ALEXANDRA HETRICK, Flagstaff, Arizona, USA; CAR-
OL HETRICK, Bloomington, Indiana, USA; BREANNA ONDICH, Georgia Sea 
Turtle Center, Jekyll Island Authority, 214 Stable Road, Jekyll Island, Georgia, 
USA; DAVID A. STEEN, Fish and Wildlife Research Institute, Florida Fish and 
Wildlife Conservation Commission, Gainesville, Florida, USA.

SPILOTES PULLATUS (Tiger Ratsnake). PREDATION. Spilotes 
pullatus is a diurnal, semi-arboreal snake found throughout for-
ests, savannas, mangroves, and swamps from southern Mexico to 
central South America (Lee 2000. A Field Guide to the Amphibians 
and Reptiles of the Maya World: the Lowlands of Mexico, Northern 
Guatemala, and Belize. Cornell University Press, Ithaca, New York. 
325 pp.). While snakes are dietary components of many raptor spe-
cies (Panasci and Whitacre 2000. Wilson J. Ornithol. 112:555–559), 
this report provides the first known record of S. pullatus being 
consumed by Rupornis magnirostris conspectus (Roadside Hawk).

At 1817 h on 15 June 2019, we observed a juvenile R. m. 
conspectus feeding upon the severed tail of a S. pullatus while 
perched on a fallen tree at a road verge. This sighting occurred 
during an ornithological survey in the Calakmul Biosphere 
Reserve, Campeche, Mexico (18.36220°N, 89.89159°W; WGS 84; 
253 m elev.). After ca. 3 min of observation, the R. m. conspectus 
flew out of sight with its food item. Rupornis m. conspectus is 
known to primarily hunt live prey (Campos et al. 2018. Iheringia 

Ser. Zool. 108:e2018021). However, since we did not observe the 
initial capture of the S. pullatus, there is a possibility that it was 
scavenged, rather than predated upon, by the R. m. conspectus. 
To the extent of our knowledge of the ecology of S. pullatus, the 
diet of R. m. conspectus, and the large cooccurring range of both 
species, it is likely that S. pullatus is not an uncommon prey item.

JOSEPH OAKLEY (e-mail: josephoakley94@gmail.com), ALEXAN-
DROS THEODOROU (e-mail: alex.theodorou@hotmail.co.uk), ART ADO-
JAAN, and SONIA VALLOCCHIA, Operation Wallacea, Wallace House, Old 
Bolingbroke, Lincolnshire, PE23 4EX, United Kingdom.

THAMNOPHIS ELEGANS (Terrestrial Gartersnake). EXTREME 
HABITAT USE. Thamnopis elegans is a colubrid snake found 
in western North America, British Columbia, central Alberta, 
and Manitoba, Canada. In the United States, T. elegans ranges 
from Washington westward to South Dakota and southward to 
Arizona and New Mexico. It is a habitat generalist and is pri-
marily terrestrial but is most commonly found at lower eleva-
tions near water. Some subspecies have a strong association 
with surface waters (Stebbins 2003. A Field Guide to Western 
Reptiles and Amphibians. Houghton Mifflin Company, Bos-
ton, Massachusetts. xiii + 533 pp.). While conducting research 
on extremophiles in Yellowstone National Park, Wyoming, 
USA, at 1207 h on 12 July 2017, we noted an adult T. elegans 
navigating through a thermal spring known as Sizzling Basin 
(44.62177°N, 110.43396°W; WGS 84; 2390.85 m elev.) which is 
part of the Hayden Valley geological area (Fig. 1). Sizzling Basin 
was named for large releases of carbon dioxide at high temper-
ature in the 1960s, which subsequently diminished, and once 
featured algal mats destroyed by superheated water associated 
with earthquakes in 1978–1979 (http://www.rcn.montana.edu/
Features/Detail.aspx?id=6241; 18 Feb 2019). It remains an ac-
tive thermal feature with one thermally active pool and associ-
ated drainage areas.

Observing T. elegans in a thermal spring may not appear 
that unusual given that T. elegans is the most common reptile in 
Yellowstone National Park and is often found near water (Koch 
and Peterson 1995. Amphibians and Reptiles of Yellowstone 
and Grand Teton National Parks. University of Utah Press, 
Salt Lake City, Utah. 188 pp.). However, the water of Sizzling 
Basin is very acidic (ca. pH 2.73), warm (ca. 36.88°C), contains 
high concentrations of heavy metals/toxins (Table 1), and is 
accompanied by active releases of hot gases, including carbon 
dioxide and hydrogen sulfide. Consequently, this spring forms 
an extreme environment for the garter snake or any animal.

Fig. 1. Two Sonora semiannulata found displaying combat behavior 
in Arizona, USA.

Fig. 1. Juvenile Rupornis magnirostris conspectus feeding upon a Spi-
lotes pullatus in the Calakmul Biosphere Reserve, Mexico.
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The encounter was recorded on video and showed the 
snake traveling southwest through the grassy patches, soil, 
and water of the thermal spring (Figs. 1, 2). The snake seemed 
hesitant navigating through this extreme habitat with recurrent 
stops. It did not appear to be in any physical discomfort, even 
while swimming through the water of the spring. Prior to and 
during the recording, T. elegans was observed periodically head 
bobbing and tongue-flicking the surrounding air. This could 
be due to increased heat, environmental stressors, or simply 
foraging behavior (Stewart 1950. Herpetologica 6:101–102). 
No suitable prey was present at the time, although Killdeer 
(Charadrus vociferous) were seen throughout our study.

To our knowledge, no information on tolerance to immersion 
in hot acid (heat and low pH) is available for T. elegans or related 
species. Our observations at Sizzling Basin seem to be the first 
report of T. elegans (or other snakes) frequenting this type of 
extreme environment. The scales of snakes contain high levels 
of keratin (beta, alpha, and cytokeratins) which helps with 
structural integrity and reduces water loss. The keratin found in 
snake scales is acidic or neutral and does not contain any basic 
keratins such as those found in birds and mammals (Toni and 
Alibardi 2007. Zoology [Jena] 110:41–47). Perhaps this neutral 
to acidic nature explains the seemingly acidic tolerance of the 
colubrid snake. In addition, keratin fibers have an extreme 
resistance against degradation by enzymes or chemicals, which 

explains their protective nature. This is partly due to the fibers’ 
complex structure and chemical inactivity and partly due to 
their compact three-dimensional network produced by disulfide 
cross-links (Bradburry 1973. Adv. Protein Chem. 27:111–211). The 
resistance of keratin to enzymes and chemicals may predispose 
T. elegans and similar species for occupying predatory niches in 
extreme habitats, such as the acidic thermal spring containing 
heavy metals where T. elegans was observed (Klein 2012. J. R. Soc. 
Interface. 9: 3140–3155).

This observation in Yellowstone National Park was obtained 
during research funded by the School of Natural Resources at 
the University of Nebraska at Lincoln and in cooperation with 
Montana State University (Permit: #YELL-2017-SCI-7092). A 
video of this account was captured by one of the authors (JLB) 
and is available, subject to permission from the Yellowstone 
Research Permit Office. We thank D. Ferraro for his review of the 
contents in this manuscript.

JOHN L. BOWLEY (e-mail: johnlawrencebowley@gmail.com), KELLY 
A. WILLEMSSENS (e-mail: kwillemssens2@unl.edu), and LEON G. HIG-
LEY, School of Natural Resources, University of Nebraska-Lincoln, Lincoln, 
Nebraska 68583, USA (e-mail: lhigley@drshigley.com).

THAMNOPHIS ELEGANS VAGRANS (Wandering Gartersnake). 
DIET. Thamnophis elegans vagrans is a common, medium-sized 
snake species that sometimes kills its prey by constriction (Greg-
ory et al. 1980. Herpetologica 36:87–93). Subspecies of T. elegans 
are known to feed on a variety of prey, including slugs, leeches, 
tadpoles, fish, lizards, snakes, birds, and small mammals (Drum-
mond and Burghardt 1983. Behav. Ecol. Sociobiol. 12:43–48; 
Stebbins 2003. A Field Guide to Western Reptiles and Amphib-
ians. Houghton Mifflin Company, Boston, Massachusetts. xiii + 
533 pp.). Zapus hudsonius luteus (New Mexico Meadow Jumping 
Mouse), a federally endangered subspecies listed under the U.S. 
Endangered Species Act, is a small-bodied mouse known to be a 
riparian obligate that prefers tall and diverse herbaceous vegeta-
tion in areas of the southwestern United States (U.S. Fish and 
Wildlife Service 2014. Fed. Reg. 79:33119–33137). 

Fig. 1. Thamnophis elegans on thermal soil near thermal springs and 
vents at Sizzling Basin, Yellowstone National Park, Wyoming, USA.
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Fig. 2. Thamnophis elegans entering the heated acidic water of Siz-
zling Basin, Yellowstone National Park, Wyoming, USA. 
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table 1. Average pH, temperature, and heavy metal concentra-
tions of the water and soil of Sizzling Basin during summer of 2017 
(44.62176°N, 110.43395°W, WGS 84, 2391 m elev.).

pH = 2.73

Temperature = 36.88°C

Element Concentration Concentration

 in soil (µg/L) in water(µg/L)

Sodium 597.475 7.186

Magnesium 539,000 92.97

Potassium 977,500 –

Manganese 1,641,000 1.07

Iron 4,259,000 68.23

Copper 1,985,000 0.70

Arsenic 6,430 0.89

Chromium 12,395,000 0.81

Zinc 7,241,000 –

Cadmium 66,280 1.05

Antimony 147,600 1.01

Mercury 1,303,750 0.16

Lead 6,924,250 1.00



Herpetological Review 51(2), 2020

362    NATURAL HISTORY NOTES

On 3 October 2017, at about 0930 h, in southwestern 
Colorado (37.02898°N, 107.58762°W; WGS 84; 1890 m elev.), we 
found a T. e. vagrans (UMMZ Digital Image Collection 1305) 
that had predated a radio-collared female jumping mouse 
(MSB 325322, Fig. 1A). The transmitter on the jumping mouse 
led us to the snake under an Ericameria nauseosa (Rubber 
Rabbitbrush) ca. 10 m from a perennial creek; the consumed 
jumping mouse was in its stomach. We estimate the snake 
was ca. 75 cm total length. On 29 September 2019 at 2345 h, 
on the Apaches-Sitgreaves National Forests in eastern Arizona 
(33.86468°N, 109.17771°W; WGS 84; 2480 m elev.), we found a 
T. e. vagrans that had predated another radio-collared jumping 
mouse from inside its day nest (MSB 329202; Fig. 1B and 1C). 
We captured the snake and placed it in a cloth bag; the snake 
regurgitated the prey and was released unharmed. These 
findings document predation of the federally endangered 
New Mexico Meadow Jumping Mouse by a common species 
of gartersnake that is found in riparian habitat throughout its 
range.

We thank J. Dunnum from Museum of Southwestern Biology 
(MSB) and G. Schneider from Museum of Vertebrate Zoology 
at the University of Michigan (UMMZ) for providing voucher 

numbers for specimens and photos. We thank Jordyn Gladden 
and Matthew Voorhees for field assistance and photographs.

JENNIFER L. ZAHRATKA (e-mail: jlz68@nau.edu), CAROL L. CHAM-
BERS (e-mail: carol.chambers@nau.edu), and JOSE G. MARTINEZ-FON-
SECA, School of Forestry, Northern Arizona University, 200 E Pine Knoll Dr, 
Flagstaff, Arizona 86011, USA (e-mail: jm3934@nau.edu). 

TROPIDECHIS CARINATUS (Rough-scaled Snake). DIET. Trop-
idechis carinatus is a medium-sized elapid snake most commonly 
found in wet forests along the east coast of Australia. It occurs in 
two disjunct distributions, one in the Wet Tropics, Queensland, 
and the other from Fraser Island, Queensland, to approximately 
Gosford, New South Wales. An examination of 127 museum speci-
mens revealed T. carinatus feeds on mammals, frogs, birds, and 
lizards, with mammals and frogs making up 90% of the stomach 
contents (Shine and Charles 1982. J Herpetol. 16:383–387). Here-
in, we report a depredation event on the fish Anguilla reinhardtii 
(Long-finned Eel) in Nightcap National Park, New South Wales.

At 2300 h on 11 December 2019, at Bat Cave Creek (28.57077°S, 
153.31132°E; WGS 84; 230 m elev.), a tributary to Terania Creek, 
we encountered a large adult T. carinatus moving slowly along 
the bank whilst rapidly tongue-flicking. It was moving towards 
a freshly deceased A. reinhardtii lying ca. 50 cm from the water’s 
edge. The snake found the head of the eel and dragged it under a 
rocky ledge by the side of the stream and proceeded to consume it. 
Though scavenging has been reported in this species (Shine and 
Charles 1982. J. Herpetol. 16:383–387), we suspect the snake had 
initially envenomated the eel and dragged it out of the creek before 
temporarily leaving the eel. Ten minutes before discovering the 
snake, we had passed the same location and may have disturbed 
the snake, leading it to temporarily retreat until recovering its prey 
later. Alternatively, the snake could have found the dead eel on 
the side of the creek, though given the appearance of recent death 
and that the eel was not in the water, we consider this scenario 
unlikely. This observation represents the first record of T. carinatus 
eating fish.

MATTHIJS HOLLANDERS (e-mail: matthijs.hollanders@gmail.com) 
and DARREN McHUGH, School of Environment, Science and Engineering, 
Southern Cross University, New South Wales, Australia.

Fig. 1. A) Zapus hudsonius luteus (MSB 325322) predated by Tham-
nophis elegans vagrans in southwestern Colorado; B) Zapus h. luteus 
(MSB 329202) from Apaches-Sitgreaves National Forests, Arizona; C) 
Thamnophis e. vagrans with ingested jumping mouse (MSB 329202) 
in a known Z. h. luteus day nest from Apaches-Sitgreaves National 
Forests, Arizona, USA. 
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Fig. 1. Tropidechis carinatus depredating an Anguilla reinhardtii 
(Long-finned Eel) in Nightcap National Park, New South Wales, Aus-
tralia.
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TROPIDODIPSAS FASCIATA (Banded Snail Sucker). REPRO-
DUCTION. Tropidodipsas fasciata is a medium-sized nocturnal 
snake (total length [TL] to ca. 720 mm) that occurs in Mexico 
(Chiapas, Guerrero, Oaxaca, San Luis Potosí, Tamaulipas, Vera-
cruz and the Yucatan Peninsula; Uetz et al. 2019. http://www.rep-
tile-database.org), and inhabits tropical scrub forest, deciduous 
forest, semi-evergreen seasonal forest, and marginally montane 
rain forest (Heimes 2016. Herpetofauna Mexicana Vol. I. Snakes 
of Mexico. Edition Chimaira, Frankfurt am Main, Germany. 572 
pp; Lee 2000. A Field Guide to the Amphibians and Reptiles of 
the Mayan World. Cornell University Press, Ithaca, New York. 
402 pp.). In the Yucatán Peninsula, this species is considered un-
common, with crepuscular and nocturnal habits. Its morphol-
ogy suggests an arboreal lifestyle, with some individuals being 

recorded in trees at heights of several meters. Reproduction in 
this species is poorly known, with available literature suggesting 
it being oviparous like other species in the genus Tropidodipsas 
(Lee 2000, op. cit.), with hatching occurring around June and July 
(Davis 1953. Copeia 1953:187–188).

On 20 July 2019, at 0109 h, we observed a female (ca. 700 
mm TL) and a male (ca. 650 mm TL) T. fasciata 1.2 m above the 
ground in a small tree, along a transect on Km 27, in the southern 
core zone of Calakmul Biosphere Reserve, Campeche, México 
(18.31561°N, 89.85712°W; WGS 84). Both snakes were entwined, 
but not mating, with the male snake slightly higher in the tree 
than the female. The male snake was immobile and seemed to be 
smelling the female. Five minutes after this initial observation, a 
second male snake (ca. 600 mm TL) was observed on the ground 
2 m away inspecting the leaf-litter.

The second male was searching for the female, presumably 
following chemical cues left by her, using his tongue and slowly 
heading towards the other two individuals in the tree. The 
third snake then climbed the small tree, smelling the body of 
the female, to align their bodies in the same position. The first 
male moved higher up in the tree, leaving only his tail near the 
female’s neck (Fig. 1). The second male then intertwined its tail 
with the female’s, and they started mating. No courtship was 
observed before mating. After this, the first male descended the 
tree and left of the area. Two videos of this event were recorded 
by KRW and uploaded into YouTube (Video 1: https://youtu.be/
ucsvW64jv14; Video 2: https://youtu.be/t36eYhmXiWo). To our 
knowledge, this is the first observed record of the reproductive 
behaviour of T. fasciata.

PEDRO E. NAHUAT-CERVERA, Ekuneil Península de Yucatán. Cal-
le 52 por 89 y 93, Colonia Centro, C.P. 97000. Mérida, Yucatán, México & 
Asociación Juvenil de Ciencia Yucatán. Calle 35-C x 60, Fraccionamiento 
Colonia Buenavista. C.P. 97215. Mérida, Yucatán, México, (e-mail: pedro.na-
huat4@gmail.com); KIM R. WALLIS, Essex & Suffolk Water, Sandon Valley 
House, East Hanningfield, Essex, UK & School of Life Sciences - University 
of Essex, Essex, UK, (e-mail: kimrwallis@hotmail.com); JOSÉ ANTÓNIO L. 
BARÃO-NÓBREGA, Operation Wallacea, Wallace House, Lincolnshire, UK 
& School of Environment and Life Sciences - University of Salford, Lan-
cashire, UK, (e-mail: jose.antonio@opwall.com). Fig. 1. Three individuals of Tropidodipsas fasciata entwined together 

in a small tree in Calakmul Biosphere Reserve, Campeche, Mexico.


