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GYMNOPHIONA — CAECILIANS

SIPHONOPS HARDYI (Hardy’s Caecilian). PREDATION. Sipho-
nops hardyi is distributed in the Atlantic Forest across southeast-
ern Brazil. At 1000 h on 2 June 2017, we observed a Micrurus cor-
allinus (SVL = 24 cm) feeding headfirst on a S. hardyi (SVL = 11.9 
cm; Fig. 1). The predation event occurred along the main trail of 
the Estação Biológica Santa Lúcia, municipality of Santa Teresa, 
Espírito Santo state, Brazil (19.96525°S, 40.54049°W; WGS 84). 
To our knowledge, this is the first report of M. corallinus preying 
upon S. hardyi. Coral snakes often feed on elongate prey includ-
ing caecilians, snakes, lizards, and amphisbaenas (Vrcibradic et 
al. 2012. Herpetol. Rev. 43:495). Both specimens were deposited 
at Coleção Zoológica Museu de Biologia Mello Leitão from Insti-
tuto Nacional da Mata Atlântica (MBML 11559 and MBML 4310, 
respectively). 
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CAUDATA — SALAMANDERS

AMBYSTOMA TALPOIDEUM (Mole Salamander). ENVIRON-
MENTALLY CUED HATCHING. In some oviparous animals such 
as amphibians, embryos can choose their hatching date by as-
sessing and responding to risks posed by abiotic or biotic fac-
tors (Warkentin 2011a. Integr. Comp. Biol. 51:14–25). However, 
overall the taxonomic breadth of environmentally cued hatch-
ing (ECH) is poorly known. In one type of ECH, embryos hatch 
early in response to predator attacks; this strategy is currently 
known in ~10 species of frogs and in one species of salamander 
(Warkentin 2011b. Integr. Comp. Biol. 51:111–127). Embryos of 
the Spotted Salamander, Ambystoma maculatum, hatched two 
days (6%) early in response to direct exposure to caddisflies—
known predators of their eggs (Brown-Wilusz and Landberg in 
Warkentin 2011b, op. cit.). In some cases early hatching occurs 
in response to handling or mechanical disturbance (Doody and 
Paull 2013. Copeia 2013:160–165). In these cases the disturbance 
is generally thought to be a surrogate for an attacking predator, 
although confirmation of early hatching with an actual predator 
cue is desirable. Herein I demonstrate early hatching in response 
to mechanical disturbance in embryos of Ambystoma talpoide-
um. 

On 4 March 2015, I found six A. talpoideum egg masses 
on submerged sticks in an ephemeral pond in Baton Rouge, 
Louisiana, USA (30.425533°N, 91.028477°W; WGS 84). There were 
5–13 eggs per egg mass; in Mississippi River Valley populations, 
A. talpoideum lays its eggs in the form of egg clusters (Semlitsch 
and Walls 1990. Herpetol. Rev. 21:14–15). Four of the masses 
held embryos in advanced developmental stages (embryos 
elongated in Harrison stages > 33; Harrison 1969. Organization 
and Development of the Embryo. Yale University Press, New 
Haven, Connecticut. 320 pp.), while two of the masses were in 
earlier stages (approximately Harrison stage 16). According to 
data for A. mexicanum (Schreckenberg and Jacobson 1975. Dev. 
Biol. 42:391–400), the earlier stage embryos would be about 
4 days old if development occurred at 18°C, assuming that A. 
talpoideum and A. mexicanum possess similar developmental 
rates. In support, this age coincided with a 3.5-cm rainfall event 
that occurred on 1 March at the Baton Rouge Airport, 17 km to 
the northwest (NOAA). 

Egg masses were brought to the laboratory and placed into 
small plastic containers (LWH: 10 cm × 20 cm × 10 cm) with 10-
cm deep pond water at room temperature (~25°C); the four egg 
masses with the older embryos were placed into one container 
and the masses with the younger embryos in a second container. 
Beginning on 5 March I probed the four more-developed egg 
masses twice a day for 10 minutes with a dull pencil. Probing 
involved pushing gently but in a rapid, shaking manner against 
the embryos within the egg mass without puncturing the egg 
jellies. In this way I was able to get each embryo to wiggle upon 

NATURAL HISTORY NOTESNATURAL HISTORY NOTES

Fig. 1. Coral snake, Micrurus corallinus, swallowing Siphonops hardyi.
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having its jelly capsule pushed against it. I went from one embryo 
to the next until 10 minutes had elapsed. Between 6 and 8 March 
I was able to get all 25 of the older embryos to hatch in this way, 
including all 10 from one mass within one 10-min period (two 
embryos at 2 min, one at 3 min, two at 4 min, two at 7 min, two at 9 
min, and one at 10 min). On 9 March I placed the egg masses with 
the younger embryos into opposite ends of the same container. 
One mass (13 embryos) was probed with a pencil twice daily 
as above while the other served as a (pseudo) control. For the 
control mass I placed the pencil next to the cluster (motionless) 
for 10 min. I did not split the clutches for fear of damaging the 
egg mass cluster and individual jelly capsules. On 14 March all 
13 embryos hatched within 5 min of probing: four at 1 min, four 
at 2 min, three at 3 min, one at 4 min, and one at 5 min. Five 
control embryos hatched on 16 March, four on 18 March, and 
one on 19 March. One control embryo did not hatch and close 
inspection revealed that the embryo was dead. Hatchlings from 
the treatment group (mean = 8.8 ± 0.69 mm SD), measured to the 
nearest mm, were significantly smaller (single-factor ANOVA: 
F

1,22 
= 29.63, p < 0.001) than control hatchlings (10.8 ± 1.03 mm). 

All embryos were in Harrison stage 40 at hatching. 
Although my experimental design was not ideal and the 

sample size small, my observations suggest that A. talpoideum 
embryos can hatch early in response to perceived predation 
risk. First, I was able to cause hatching in all five clutches that 
I stimulated. Second, mechanical stimulation in my crude 
experiment reduced hatching age by an average of 3.1 days 
(~17%) compared to spontaneously hatching embryos. Smaller 
size at hatching in stimulated embryos agrees with most previous 
experimental data from early hatching amphibians (reviewed 
in Warkentin 2011b, op. cit.), and might suggest a cost to early 
hatching. My observations provide “proof of concept” for ECH in 
A. talpoideum; further research should investigate the temporal 
hatching window of A. talpoideum using known or potential egg 
predators. 

J. SEAN DOODY, Department of Ecology & Evolutionary Biology, Uni-
versity of Tennessee, 569 Dabney Hall, Knoxville, Tennessee 37996-1610, 
USA; e-mail: jseandoody@gmail.com.

ANEIDES AENEUS (Green Salamander). HABITAT. Aneides ae-
neus is a partially arboreal cliff specialist distributed across the 
southern and central Appalachian Mountains of eastern North 
America. It is listed as IUCN Near Threatened due to documented 
population declines, its fragmented distribution, and its status as a 
habitat specialist (Hammerson 2004. http://www.iucnredlist.org/
details/1282/0; 19 Sep 2018). Due to the species’ highly special-
ized habitat affinities (relatively moist, shaded cliffs and bluffs), 
A. aeneus has long been assumed to be highly sensitive to distur-
bance and incompatible with human-modified habitats. Habitat 
disturbance has been cited as a possible cause of A. aeneus de-
clines in the Blue Ridge Escarpment of North Carolina and South 
Carolina (Corser 2001. Biol. Conserv. 97:119–126), with disturbed 
habitat around rock outcrops also cited as a potential threat to the 
persistence of populations (Petranka 1998. Salamanders of the 
United States and Canada. Smithsonian Press, Washington, D.C. 
587 pp.). However, little empirical evidence exists in the literature 
to support this species’ ability (or lack thereof) to tolerate human-
modified habitats. 

As part of a larger effort to clarify the status of A. aeneus 
across the Cumberland Mountains of Kentucky, Tennessee, 
and Virginia, we located numerous individuals that occurred in 
human-modified habitats and, in several cases, had colonized 

artificial refugia. Here we describe seven observations, occurring 
across four states, of A. aeneus occupying refugia in artificially 
constructed structures. Geographic coordinates are withheld for 
each of the following localities due to conservation concern and 
occurrences on private property. In two instances, we observed A. 
aeneus in concrete block walls, one the exterior wall of a dwelling 
near Duffield in Scott County, Virginia on 13 June 2017 and the 
other a constructed retaining wall adjacent to a driveway and 
dwelling on Wallen’s Ridge above Big Stone Gap in Wise County, 
Virginia on 14 April 2015. The latter site was observed by the 
homeowner to have salamanders present for the entirety of the 
active season of 2015, suggesting that the presence of the species 
at this site was not simply due to transient individuals moving 
temporarily between refugia.

A third site was located at the Pinnacle Overlook parking area 
in Cumberland Gap National Historical Park above Middlesboro, 
Kentucky. Seven different individuals of A. aeneus were observed 
occupying refugia in a constructed retaining wall in the parking 
area during cloudy and humid conditions on 5 November 2017 
and on two other occasions during that same month (Fig. 1). A 
fourth observation was also documented on 16 October 2017, 
with an individual found beneath a flower pot on the second-
story deck of a home on Walker Mountain in Washington County, 
Virginia. The deck is adjacent to several human-constructed rock 
retaining walls and an artificial water feature.  

On two other occasions, we documented A. aeneus occupying 
crevices in artificially constructed features associated with single-
family homes. The first was found near an exterior basement 
door of an older house on Walden’s Ridge near Signal Mountain 
in Hamilton County, Tennessee on 10 April 2010; the other 
was located between artificial bricks of a façade adjacent to a 
rear doorway and rock patio near Hixson in Hamilton County, 
Tennessee on 22 December 2017. Lastly, two individuals of A. 
aeneus were observed occupying stone and cement bathhouses at 
Table Rock State Park along the Blue Ridge Escarpment in Pickens 
County, South Carolina in the summer and fall of 2011. The first was 
observed on a stone wall inside a restroom that had an adjacent 
stone retaining wall, and the second was found moving across a 
bathhouse tile floor during rainy weather. In every location but 
Cumberland Gap NHP and Table Rock State Park, salamanders 
occupied anthropogenic features that occurred at least 1 km from 
the nearest known cliff, bluff, or rock outcrop habitat.

Fig. 1. Aneides aeneus occupying an artificial refugium in a retaining 
wall at Cumberland Gap National Historical Park.
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These observations collectively suggest that A. aeneus is more 
tolerant of disturbed habitats than has previously been thought 
and is also not wholly incompatible with human-modified 
habitats, provided that appropriate substrate and refugia are 
present. Although this does not exclude habitat modification 
as a potential cause of A. aeneus declines, it does suggest that 
the species’ responses to disturbance are more complex than 
has previously been assumed. The apparent ready movement 
of this species into human-constructed refugia invites research 
into which characteristics would best facilitate the colonization 
and persistence of the species in artificial habitats. Such research 
would improve our understanding of the species’ relationships 
with disturbance and possibly even provide avenues for using 
artificial refugia to supplement available habitat in areas where 
A. aeneus has declined. 
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see 37724, USA; STEVEN L. HOPP, Environmental Studies, Emory and 
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CRYPTOBRANCHUS ALLEGANIENSIS (Hellbender). SKEL-
ETOCHRONOLOGY. Estimating the age of individuals residing 
in wild populations is important for interpreting life-history in-
formation and evaluating population structure. Skeletochronol-
ogy has proved to be a useful technique for assessing age among 
amphibians, and has typically been conducted using phalangeal 
bones. However, lines of arrested growth (LAG) in vertebrae have 
been successfully used to estimate age in reptiles (e.g., Waye and 
Gregory 1998. Can. J. Zool. 76:288–294) and caecilians (Measey 
and Wilkinson 1998. Amphibia-Reptilia 19:91–95). Currently, 
Cryptobranchus alleganiensis (Hellbender) age has been predict-
ed using mark-recapture and length-specific growth rates, which 
have been found to be variable across populations (Peterson et 
al. 1983. Copeia 1983:225–231). Oliver (1955. The Natural His-
tory of North American Amphibians and Reptiles. Van Nostrand, 
Princeton, New Jersey. 359 pp.) reported that C. alleganiensis can 
live for over 29 years in captivity and Taber et al. (1975. Copeia 
1975:633–639) used length-specific growth rates and estimated 
hellbenders to be > 30 years old in the wild. Skeletochronology 
could prove useful for predicting C. alleganiensis age, as it has 
in a related species (Andrias japonicus) using phalangeal bones 
(Yamasaki et al. 2017. Bull Hiroshima Univ. Mus. 9:41–47). Here-
in, we report the results of an attempt to use LAG on vertebrae 
from a wild C. alleganiensis to estimate age.

In August 2016, CM found skeletal remnants of a deceased 
C. alleganiensis, including 20 vertebrae and part of the skull 
and jawbone on a riverbank in Jackson County, Tennessee, USA 
(locality withheld due to conservation concerns). Cryptobranchus 
alleganiensis are known to historically inhabit this area of the 
river in low numbers, as recently as three years prior to finding the 
skeleton (William Sutton, pers. comm.). Using the last vertebrae 
on the specimen, we estimated the age of the individual using 
skeletochronology. We cut transverse sections of the vertebra 
using a Buehler© Isomet™ low speed saw (thickness range: 0.3–
0.7 mm), and individual sections were mounted on a microscope 
slide using Shandon™ synthetic mountant (Thermo Scientific) 
to enhance visibility. We examined LAG under a compound 

microscope using transmitted light at 5–40x magnification. 
The minimum number of LAG we observed in one area of 
the bone was 11 and the maximum was 13. Seasonality and 
taxa influence the frequency that LAG are laid, and the region 
where the C. alleganiensis skeleton was found experiences cold 
winters and hot summers, which evidence suggests should 
result in yearly deposition of LAG in most amphibians (Sinsch 
2015. Herpetol. J. 25:5–13). However, reabsorption of LAG(s) and 
using older individuals can result in underestimation of actual 
age. Therefore, we estimate that the C. alleganiesis found was at 
minimum 11 years old. To our knowledge, this is the first attempt 
to age C. alleganiensis using skeletochronology with vertebrae, 
and believe it could be a useful technique for estimating age 
among C. alleganiensis in the future.

ALLISON LITMER (e-mail: arlitmer42@students.tntech.edu), CHRIS-
TOPHER MURRAY, and JOHN S. HARGROVE, Department of Biology, 
Tennessee Technological University, PO Box 5063 Pennebaker Hall #207, 
1100 North Dixie Avenue, Cookeville, Tennessee 38505, USA.

CRYPTOBRANCHUS ALLEGANIENSIS ALLEGANIENSIS (East-
ern Hellbender). DIET. The primary food items for Eastern Hell-
benders are fish and crayfish (Peterson et al. 1989. Southwest. 
Nat. 34:438–441). However, their diet can include a variety of 
other prey, including aquatic insects, mollusks, fish eggs, am-
phibians, reptiles, small mammals, and even other hellbenders 
(Nickerson and Mays 1973. Milwaukee Publ. Mus. Biol. Geol. 
1:1–106). Although scavenging has been reported for this species 
(Nickerson and Mays 1973, op. cit.), ingestion of human food 
waste has not been reported.

On 5 June 2018, while conducting surveys for hellbenders 
on a tributary of the Ocoee River in the Cherokee National 
Forest, Tennessee, USA (locality withheld due to conservation 
concerns), we captured an individual (total length = 39.4 cm; 
SVL = 25.6 cm; 420.5 g) with an unusually firm and large object 
within its body cavity. We attempted to identify the object using 
a portable ultrasound, and although we could not identify the 
object, we noted a uniformly dense, soft tissue mass. At the 
moment of release (about 45 min after capture), the individual 
regurgitated a piece of hotdog (length = 5.3 cm, mass = 19.5 g) and 
a small crayfish. The piece of hotdog was 4.6% of the individual’s 
body weight and 20.7% of the individual’s SVL. The stream reach 

Fig. 1. Lines of arrested growth found on the vertebra of Cryptobran-
chus alleganiensis in Jackson County, Tennessee.
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where the individual was captured was next to a highly used 
campsite. We hypothesize that campers disposed of the hotdog 
in the stream and it was later scavenged by the hellbender. This 
is a clear example of an anthropogenic impact on hellbender 
feeding behavior. In addition, this suggests hellbenders likely 
forage on a diverse prey base and easily available food items.

JERONIMO G. D. S. NETO (e-mail: jgomesda@my.tnstate.edu), BRAD 
NISSEN, EMILLY NOLAN, Department of Agricultural and Environmen-
tal Sciences, Tennessee State University, Nashville, Tennessee 37209, USA; 
REBECCA HARDMAN, Center for Wildlife Health, University of Tennessee, 
Knoxville, Tennessee 37996, USA; WILLIAM SUTTON, Department of Agri-
cultural and Environmental Sciences, Tennessee State University, Nashville, 
Tennessee 37209, USA.

EURYCEA LUCIFUGA (Cave Salamander). VOCALIZATION. 
Many species of salamanders are known to vocalize (Brodie 1978. 
Copeia 1978:127–129; Marshall 1997. Herpetol. Rev. 28:145; Smith 
and Barichivich 2001. Herpetol. Rev. 32:246–247; Hossack 2002. 
Herpetol. Rev. 33:121; Milanovich and Trauth 2005. Herpetol. Rev. 
36:295–296). These vocalizations have been variously described as 
a series of grunts or squeaks likely caused by air being expelled 
from the lungs (Brodie 1978, op. cit.), clicks or snaps produced 
by the mouth opening and closing (Smith and Barichivich 2001, 
op. cit.), and chirps that may be produced by the expulsion of air 
through the nares (Hossack 2002, op. cit.). Here, we describe vo-
calization in a plethodontid salamander, Eurycea lucifuga, which 
to our knowledge has not been reported for this species. 

During several visual surveys in caves for E. lucifuga, we 
heard unusual noises but were unable to pinpoint the source. At 
1247 h on 30 September 2016 (16.1°C, 86.6% RH, damp substrate) 
we approached an individual E. lucifuga in Sauerkraut Cave, a 
spring cave located in E. P. “Tom” Sawyer State Park in Louisville, 
Kentucky, USA (specific location withheld to minimize site 
disturbance and vandalism). When approached from ca. 1.5 m 
away, the individual (SVL ca. 5.5 cm; unknown sex) chirped with 
its mouth closed, then produced a number of clicking/snapping 
noises associated with quick dorso-ventral movements of the 
head and neck and opening and closing its mouth (https://
youtu.be/AqnlbuDA7vc); this individual was not captured or 
handled. At least one other E. lucifuga was ca. 40 cm away from 
this vocalizing individual, and five other individuals were within 
3 m. This was the same noise we had heard during previous visits 
to the cave. 

Salamander vocalizations often coincide with antipredator 
posturing (e.g., elevating or coiling the body) or aggressive 
antipredator displays (e.g., lunging) in some species (Brodie 
1978, op. cit.). Although E. lucifuga exhibit antipredator 
postures (Petranka 1998. Salamanders of the United States and 
Canada. Smithsonian Press, Washington, D.C. 587 pp.) and 
aggressive displays toward other taxa (Smith and Balch 1985. 
Herpetol. Rev. 16:77–78; Bradley and Eason 2017. Phyllomedusa 
16:279–282), the vocalizations we report were not associated 
with antipredator postures or aggressive displays. Salamander 
vocalization may be an aposematic signal of toxic or noxious skin 
secretion in some species (Brodie 1978, op. cit.), and E. lucifuga 
do produce noxious tail secretions (Petranka 1998, op. cit.). 
Thus, vocalizations by E. lucifuga may serve as an aposematic 
signal. Therefore, vocalization by this species may be common, 
although the reason for this behavior remains unclear.

J. GAVIN BRADLEY (e-mail: jgbrad02@louisville.edu) and PERRI K. EA-
SON, Department of Biology, University of Louisville, 139 Life Sciences Build-
ing, Louisville, Kentucky 40292, USA (e-mail: perri.eason@louisville.edu). 

NECTURUS BEYERI (Gulf Coast Waterdog). HETEROSPECIF-
IC INTERACTION. Natural history behaviors and interactions 
can sometimes be surprising and difficult to explain (Boyle and 
Moldowan 2013. Herpetol. Rev. 44:113–114; Munscher et al. 
2016. Herpetol. Rev. 47:128; Ljustina and Stroud 2017. Herpetol. 
Rev. 48:434–435). While unpredictable, documenting these inter-
species associations can help to advance both autecological and 
synecological knowledge. Here we report an interaction between 
the salamanders Necturus beyeri and what we suspect to be 
Eurycea cirrigera (Southern Two-lined Salamander; verified by 
Carlos Camp). A poorly studied paedomorphic salamander, N. 
beyeri ranges widely in river drainages of the Gulf Coastal Plain 
where it overlaps extensively with the more well-known E. cir-
rigera. Morphometric and phylogenetic research is on-going to 
determine the taxonomic relationships within the N. beyeri com-
plex, and available evidence suggests the possibility of cryptic 
lineages that may warrant species status (Chabarria et al. 2018. J. 
Zool. Syst. Evol. Res. 56:352–363). 

At 0920 h on 18 February 2018, we dip-netted a live adult N. 
beyeri with a deceased larval salamander protruding from its 
left gill opening (Fig. 1), in Black Creek just downstream of the 
GA Hwy-240 bridge, Marion County, Georgia, USA (32.54974°N, 
84.53327°W, WGS 84; 130 m elev.). The head and forelimbs of the 
larva remained inside the gill slit of the N. beyeri, and the two 
dorsal-most gill arches of the N. beyeri were also inverted (Fig. 
1). We suspect that this larva was E. cirrigera. Larvae with similar 
color pattern and gross morphology clearly attributable to E. 
cirrigera were the only other salamander species we encountered 
at the site, and we consistently netted them concomitantly with 

Fig. 1. Dorsal (A) and lateral (B) views of a Necturus beyeri with a sus-
pected Eurycea cirrigera larva trapped head-first in its gill opening. 
Photos taken over 30 hr post-capture, after decay had caused discol-
oration and some skin sloughing on the larva’s body.
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N. beyeri. Sampled habitat consisted of submerged shoreline leaf 
litter deposits in association with aquatic vegetation (Vallisneria 
sp.) in a sandy-bottomed creek. Surrounding habitat was a mixed 
hardwood-pine forest. 

Based on the rapid subsequent decay of the deceased 
larval salamander (Fig. 1), we believe that it died less than a 
few hours prior to our encounter. The larva was tightly wedged 
inside the gill slit of the N. beyeri, and never became dislodged 
despite jostling and gentle manipulation. Both specimens were 
preserved over 48 h after collection and deposited at the Florida 
Museum of Natural History (UF 183914). We are unable to 
propose a convincing explanation for how the larval salamander 
came to be confined in this way. The incident could reflect a failed 
predation event by the N. beyeri on the larva, but we expect that 
the larva would have likely attempted to escape through the gill 
slit of its predator head-first, not tail-first. Another possibility is 
that the larva was inadvertently sucked into the gill slit when the 
N. beyeri employed its suction feeding mechanism, presumably 
targeted at another prey item. However, the negative pressure 
created by the enlargement of the buccal cavity usually expels 
water from the gill slits rather than causing it to surge inwards 
(Eycleshymer 1906. Am. Nat. 40:123–136). It is also possible that 
the larva was attempting to prey upon the red, filamentous gill 
fimbriae of the N. beyeri, perhaps mistaking them for midge 
larvae (Diptera: Chironomidae) of similar size and color that were 
ubiquitous in our dipnet samples at the site. Had the salamander 
larva begun biting at the gills, the N. beyeri may have reacted by 
gaping erratically, expanding the gill opening and causing the 
larva to become embedded inside. Although we are uncertain of 
the exact explanation, to our knowledge no such interaction has 
been documented between aquatic salamanders to date.

We collected specimens under the authority of Georgia 
Department of Natural Resources permit #029, and University 
of Georgia IACUC AUP #A2016 02-001-Y2-A0. We thank 183914 
(UF) for accessioning our voucher. Partial funding for this work 
was provided by a University of Georgia Presidential Fellowship. 
A. G. Clause provided comments on earlier versions of this 
contribution.

PEARSON A. MCGOVERN (e-mail: pearsonmcg21@gmail.com), RE-
BECCA A. COZAD, and CONNOR J. LAKE, Warnell School of Forestry and 
Natural Resources, University of Georgia, 180 East Green Street, Athens, 
Georgia 30602, USA. 

ANURA — FROGS

AGALYCHNIS ANNAE (Blue-Sided Leaf Frog). PREDATION. Ag-
alychnis annae is an endangered phyllomedusine treefrog from 
highland areas of Costa Rica and adjacent Panama (Savage 2002. 
The Amphibians and Reptiles of Costa Rica: A Herpetofauna 
between Two Continents, between Two Seas. University of Chi-
cago Press, Chicago, Illinois. 934 pp). This species has suffered 
dramatic population declines with the emergence of Batracho-
chytrium dendrobatidis throughout its range between the mid-
1980s and 2005. Only three stable populations appear to remain 
in Costa Rica (Whitfield et al. 2017. Dis. Aquat. Org. 126:33–41), 
and it has been detected scattered in other locations, including 
a single individual recently reported in Panama (Hert et al. 2012. 
Amphib. Rept. Conserv. 6:9–30).

At 1858 h on 11 October 2017, we encountered a newly 
metamorphosed A. annae (~25 mm SVL) being consumed by the 
ctenid spider Cupiennius coccineus (Fig. 1). The spider and the 
frog were positioned on the leaf of a bromeliad ~1 m from an 

artificial, highly landscaped pond which was a breeding site for 
A. annae in Santo Domingo de Heredia, Heredia Province, Costa 
Rica (9.98010°N, 84.07860°W, WGS 84; 1190 m. elev.). The spider 
held the metamorphic frog within its pedipalps, elevated above 
the leaf of the bromeliad. While we did not witness the actual 
predation event, it appears likely that predation by the spider 
was the causative agent of mortality of the amphibian. At 2309 
h on 11 October 2017, at a nearby pond approximately 180 m 
from the breeding pond above, we encountered what appeared 
to be a second instance of predation of an A. annae metamorph 
by the same species of ctenid spider. In this instance, a dead 
metamorph (~25 mm SVL) was encountered on a bromeliad 
approximately 3 cm from a C. coccineus. Although the spider was 
not actively consuming the metamorph, the presence of a dead 
amphibian in close proximity to the spider suggests a predation 
event. In addition, the metamorph was hanging on the edge of a 
leaf, had one of its hind limbs attached to a spider web, and the 
spider web seemed to have been produced by the nearby spider.

Although we are not aware of any reports of predation for 
A. annae for any life stage, ctenid spiders are known predators 
of other amphibians. Cupiennius coccineus is a species that 
commonly preys on amphibians and reptiles, including 
Agalychnis callidryas, Craugastor spp., Pristimantis ridens, 
Duellmanohyla rufioculis (Folt and Lapinski 2017. Phyllomedusa 
16:269–277), Dendropsophus ebraccatus, and Scinax elaeochrous 
(Toledo 2005. Herpetol. Rev. 36:395–400). This note provides 
important natural history information on natural predators of 
an endangered amphibian.

We thank Witold Lapinski and Brian Folt for help in spider 
identification. We also thank Luis Carlos Eduarte Villalobos and 
the administration of Hotel Bougainvillea for allowing access. 
These observations are part of a monitoring project carried out 
by the University of Costa Rica on the resident population of A. 
annae with funding by National Geographic Conservation Trust 
Grant C295-15. 

JUAN G. ABARCA, Centro de Investigación en Estructuras Microscópi-
cas, Ciudad de la Investigación, Universidad de Costa Rica, San Pedro de 
Montes de Oca, Apt. 20-60 San José, Costa Rica (e-mail: barcazajuan@
gmail.com); STEVEN M. WHITFIELD, Zoo Miami, Conservation and Re-
search Department, 12400 SW 152nd St, Miami, Florida 33177, USA (e-mail: 
steven.whitfield@miamidade.gov); KATHERINE SÁNCHEZ-PANIAGUA, 
Laboratorio de Recursos Naturales y Vida Silvestre, Escuela de Ciencias Bi-

Fig. 1. Predation on metamorph of Agalychnis annae by a male  
Cupiennius coccineus
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ológicas, Universidad Nacional, Apt. 86-3000 Heredia, Costa Rica (e-mail: 
kpsa89@gmail.com); JOSE A. CAMBRONERO-GRANADOS, Laboratorio 
de Análisis Genómico, Escuela de Ciencias Biológicas, Universidad Nacio-
nal, Apt. 86-3000 Heredia, Costa Rica (e-mail: josea._cg@hotmail.com).

ALCALUS BALUENSIS (Dwarf Mountain Frog). PREDATION. Al-
calus baluensis is a small, stream-associated frog endemic to the 
island of Borneo. This species is found along rocky, fast-flowing 
streams, but little else is known of its natural history (Inger et 
al. 2017. A Field Guide to the Frogs of Borneo. Natural History 
Publications. Kota Kinabalu. Malaysia. 228 pp.). The arachnid 
family Sparassidae (huntsman spiders) are globally distributed 
throughout warm tropical regions. This family predates a wide 
range of small vertebrates, with two Bornean Heteropoda sp. 
known to prey upon large anuran tadpoles (Airamé and Sierwald 
2000. J. Arachnol. 28:251–253). Here, we document the predation 
of an A. baluensis froglet by a spider (Heteropoda sp.). At 2048 h 
on 6 March 2018 we found a froglet that had been recently caught 
by a large, female Heteropoda sp. (Fig. 1) within the Deramakot 
Forest Reserve, Borneo, Malaysia (5.33859°N, 117.48147°E, WGS 
84; 159 m elev.). The spider and prey were found adjacent to a 
3.4-m wide, fast-flowing stream within a previously logged for-
est. The spider appeared to have spread several web strands over 
the deceased A. baluensis, and stood motionless over the froglet. 
After several minutes of observations, the observers left the area 
but the spider had yet to begin feeding. 

We thank the Sabah Forestry Department for allowing us 
to conduct research within the Deramakot Forest Reserve. 
Additionally, we thank Siti Salihahfarhain Saidin for identification 
of the arachnid. 

SAMI ASAD, Museum für Naturkunde Berlin, Leibniz Institute for Evo-
lution and Biodiversity Science, Invalidenstraße 43, 10115, Berlin, Germany 
(e-mail: Sami.Asad@mfn.berlin); JOSEPH SIKU, Forest Research Centre, 
Sabah Forestry Department, 90009 Sandakan, Sabah, Malaysia; ROSHAN 
GUHARAJAN, ANDREAS WILTING, Leibniz Institute for Zoo and Wildlife 
Research, Alfred-Kowalke-Str. 17, 10315 Berlin, Germany; MARK-OLIVER 
RÖDEL, Museum für Naturkunde Berlin, Leibniz Institute for Evolution and 
Biodiversity Science, Invalidenstraße 43, 10115, Berlin, Germany.

ANAXYRUS CANORUS (Yosemite Toad). BREEDING BEHAV-
IOR. Anaxyrus canorus is a bufonid endemic to California that 

breeds in ephemeral snowmelt-fed meadow ponds at high eleva-
tion in the Sierra Nevada. Sex ratios during breeding are typically 
male-dominated, with operational sex ratios between 9.9–37.9:1 
(Sherman 1980. A Comparison of the Natural History and Mating 
System of Two Anurans: Yosemite toads (Bufo canorus) and black 
toads (Bufo exsul). Ph.D. Dissertation, University of Michigan, 
Ann Arbor, Michigan. 394 pp.). Females must accrue sufficient 
gonadal and liver fat stores for hibernation and reproduction, 
and hence skip one or more consecutive breeding years (Morton 
1981. Copeia 1981:234–238). Therefore, breeding females almost 
always have unpaired males to choose from, which they select 
directly (by approaching trilling males) or indirectly (by allow-
ing faster males to approach and clasp them), which they do in 
roughly equal proportions (Sherman 1980, op. cit.). Male attacks 
on amplectant pairs are common (Sherman 1980, op. cit.), but to 
my knowledge, no record exists of females attacking amplectant 
pairs, and records of female-dominated breeding aggregations 
are rare.

These observations occurred between 1715 h and 1805 h on 18 
May 2016 within a small montane meadow (0.98 ha) in Yosemite 
National Park, Tuolumne County, California (37.84619°N, 
119.68439°W, WGS 84; 2445 m elev.). The focal meadow and five 
other meadows within 1.6 km comprise a cluster of meadows that 
toads occupy. The dominant vegetation surrounding meadows 
is Red Fir (Abies magnifica) mixed with Lodgepole Pine (Pinus 
contorta ssp. murrayana). The temperature at a nearby weather 
station (3.1 km E, 37 m lower in elev.) ranged from 0.67–17.78°C 
that day, and -1.67–17.78°C the previous five days. A late spring 
storm 11 days earlier had deposited 22 mm of snow, during 
which time the average temperature was 10°C colder. The focal 
meadow was ca. 50% covered in snow during the observation.

No male breeding chorus was heard upon approaching 
the meadow or during the observation. While surveying the 
meadow, 16 toads were found: five amplectant pairs, one 
unpaired male, and five unpaired females. One of the unpaired 
females was found entrenched inside a snowdrift crevasse, 
caused by the fracturing of one edge into the breeding pond, 
and she was apparently too cold to continue movement during 
the observation. Two of the other unpaired females (hereafter 
denoted “UPF1” and “UPF2”) actively hopped throughout the 
pond, and the remaining two females sat buried in vegetation 
around the pond edge. At 1724 h, UPF1 approached UPF2, 
and UPF2 aggressively attacked UPF1, by tongue-flicking and 
bumping into her. Between 1740 and 1744 h, three amplectant 
pairs were approached and harassed by UPF1 (once) and UPF2 
(five times). UPF1 ceased these behaviors at 1741 h when the 
unpaired male approached and amplexed her, thus forming a 
6th amplectant pair. However, UPF2 never obtained a mate, and 
continued to harass amplectant pairs. The unpaired females 
exhibited a variety of behaviors: (1) approaching the pair, (2) 
bumping into the pair, (3) pushing against the amplectant male 
with her head, (4) pressing down on the amplectant female with 
her forelimbs, and (5) hopping on top of the amplectant pair. In 
response, the amplectant males usually emitted a release call. 
Footage of this observation is available at https://youtu.be/
EspmwdPasBE.

To my knowledge, such competition among females has never 
been observed in pond-breeding anurans, with the exception of 
midwife toads (Alytes), which display male parental care (Verrell 
and Brown 1993. Ethology 93:247–257). At least two hypotheses 
can account for these observations. One possible explanation is 
that intrasexual competition is natural for highly gravid females, 

Fig. 1. Recent metamorph Alcalus baluensis froglet predated by a 
large Heteropoda sp. within the Deramakot Forest Reserve, Borneo, 
Malaysia. 
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but breeding aggregations are almost never male-limited, and 
hence this behavior is almost never displayed. Female-biased 
sex ratios have only been recorded in the declining Tioga Pass 
population during the 1980s, due to a faster extirpation rate of 
males than females (Sherman and Morton 1993. J. Herpetol. 
27:186–198). Another possibility is that some “female” individuals 
are sex-reversed or intersex males exhibiting both male and 
female secondary sexual characteristics. Extreme temperatures 
and exposure to steroid hormones are known to override 
genetic sex determination in amphibians (Norris and Lopez 
2011. Hormones and Reproduction of Vertebrates, Volume 2: 
Amphibians. Elsevier Academic Press, San Diego, California. 219 
pp.). Bufonids are particularly susceptible, because males retain 
müllerian ducts (oviducts) and a Bidder’s organ (rudimentary 
ovaries) during development that can become functional if the 
testes are damaged (Witschi 1933. Am. J. Anat. 52:461–515). 
Anaxyrus canorus has the most well developed Bidder’s organ of 
any bufonid examined (Witschi 1933, op. cit.). Feminized males 
with hermaphroditic characters have been found in natural 
populations of other toads, including Bufotes viridis, Rhinella 
marina, and Anaxyrus microscaphus × woodhousii (Witschi 
1933, op. cit.; Sullivan et al. 1996. Copeia 1996:470–472; McCoy 
et al. 2008. Environ. Health Persp. 116:1526–1532). More work 
should be done to further explore these hypotheses.

PAUL A. MAIER, Department of Biology, San Diego State University, 
5500 Campanile Drive San Diego, California 92182, USA; e-mail: maier-
pa@gmail.com.

ANAXYRUS PUNCTATUS (Red-spotted Toad). CANNIBALISM. 
Among amphibians, cannibalism takes one of several forms: 
adults or larvae feeding on eggs (oophagy), adults or larvae 
feeding on larvae, and adults or larvae feeding on adults 
(Kuzmin 1991. J. Bengal Nat. Hist. Soc. 10:11–27). Although 
cannibalism is known from a variety of amphibian taxa, it 
seems to be more commonly exhibited by some groups than 
others. Additionally, some types of cannibalism appear to be 
more common than others, with larva on adult cannibalism 
exhibited least often (Kuzmin 1991, op. cit.). Hence the value of 
our report. We are documenting, for what we believe to be the 
first time, the cannibalism of adults by larvae within the family 
Bufonidae. 

At 2030 h on 20 June 2017, along the Burr Trail in the Grand 
Staircase Escalante National Monument, Garfield County, Utah, 
USA (37.84845°N, 111.37381°W, WGS 84; 2083 m elev.) we found 
two ephemeral pools containing larval Anaxyrus punctatus. 
As the sun set for the day we left the site. Later we returned to 
the site on 21 June 2017 at 0050 h hoping to document adult 
amphibians. Upon reexamining one of the pools we discovered 
three dead adult A. punctatus being rapidly consumed by larvae 
of the same species (Fig. 1). Due to the unusual observation, we 
returned the following night, 22 June 2017 at 0030 h, where a 
fourth toad was found dead and being devoured. The remains 
of the three previous adult toads were still present. At this time 
multiple aquatic macroinvertebrates, including dragonfly 
nymphs and fly larvae, were also found to be feeding on the 
carcasses. In these small, closed aquatic systems, even a single 
toad carcass represents a tremendous input of nutrients, let 
alone four simultaneously. 

It was unclear whether this was an instance of active or passive 
cannibalism (i.e., scavenging) as the toads were already dead 
when we encountered them. However, as was noted above, the 
adults were clearly not present during the first encounter, but were 
present approximately 4.5 h later. It seems there are three likely 
explanations for the observed phenomenon. First, the adult toads 
entered the water, were overtaken by the larvae, killed and then 
consumed. Second, some other type of animal killed the toads 
and left them in the water. Third, the toads were injured, entered 
the water after passage of the observers, and were then overtaken 
by the larvae and consumed. 

Regardless of the means by which the adults were killed, this 
still constitutes a unique observation. Secondarily, a review of the 
literature has shown adult cannibalism by larvae to be exceedingly 
rare among the Amphibia, with the possible exception of the 
Gymnophiona (Kuzmin 1991, op. cit.).

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

AROMOBATES CANNATELLAI (Cannatella frog). PREDATION. 
Aromobates cannatellai is a recently described small frog in the 
family Aromobatidae, with an Andean distribution from Estado 
Táchira, Venezuela, to Norte de Santander department, Colombia, 
with an altitudinal distribution from 750 to 1140 m (Barrio-Amorós 
and Santos 2012. Zootaxa 3422:1–31). It is diurnal and terrestrial 

Fig. 1. Adult Anaxyrus punctatus being consumed by conspecific lar-
vae, 21 June 2017.

Fig. 1. Ancylometes bogotensis predating Aromobates cannatellai in 
the tropical dry forest of northeastern Colombia.
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with a preference for subandean forests and slow-flowing streams. 
At 1900 h on 1 June 2014 we observed a spider (Ancylometes 
bogotensis, Ctenidae) depredating an adult male A. cannatellai 
(MCNUP-H-681; SVL = 21.6 mm; Fig. 1) at the rural zone of La 
Garita in the department of Norte de Santander, Colombia, in a 
patch of tropical dry forest (7.75365°N, 72.56576°W, WGS 84; 701 m 
elev.). The spider was collected together with the frog, which was 
diagnosed by molecular and morphological comparisons with 
the original description. The spiders of the genus Ancylometes 
usually hunt at night, waiting for their prey on rocks at the edge 
of streams, which contrasts with the diurnal habits of frogs of 
the genus Aromobates; however, some frogs are active in the late 
afternoon which makes them more vulnerable to being consumed 
by spiders. This is the first report of A. bogotensis consuming 
frogs of the genus Aromobates. Other cases of predation of the 
genus Ancylometes have been documented eating anurans like 
Dendropsophus melanargyreus (Moura and Azevedo 2011. Biota 
Neotrop. 11: 349–352) and D. minutus (Bernarde et al. 1999. 
Biociências 7:199–203; Toledo 2005. Herpetol. Rev. 36:395–400).

ALDEMAR A. ACEVEDO (e-mail: aeacevedo@uc.cl), ORLANDO 
ARMESTO, Laboratorio de Biología Evolutiva, Programa de doctorado 
en Ciencias Biologícas, Pontificia Universidad Católica de Chile, Santiago, 
Chile (e-mail: orlandoarmesto@gmail.com); MONICA MARTINEZ CUESTA, 
Grupo de Investigación en Ecología y Biogeografia, Universidad de 
Pamplona, Colombia (e-mail: patriciamartinez.c19@gmail.com).

ODORRANA SUPRANARINA (Large Tip-nosed Frog). DIET. 
Odorrana supranarina is a large anuran endemic to the Ishigaki 
and Iriomote islands of the Yaeyama Group, Ryukyu Archipelago, 
Japan, occurring along mountain streams (Matsui 1994. Zool. J. 
Linn. Soc. 111:385–415). This species is known to feed on arthro-
pods, mainly insects and isopods (Ota 2014. In Ministry of the 
Environment of Japan [eds.], Red Data Book 2014. Threatened 
Wildlife of Japan, Volume 3, Reptilia/Amphibia, p. 149. GYOSEI 
Corporation, Tokyo [in Japanese]). 

Plestiodon stimpsonii (Stimpson’s Skink) is a small skink 
endemic to the Yaeyama Group, Ryukyu Archipelago, Japan, and 
prefers forested habitat (Goris and Maeda 2004. Guide to the 
Amphibians and Reptiles of Japan. Krieger, Malabar, Florida. 285 
pp.).

At 2248 h on 29 April 2017, I collected a female O. supranarina 
(SVL = 90.3 mm; 62.9 g; KUHE 59053) in a subtropical rain forest 
close to the headwater of Sokobaru River on Ishigaki Island, 
Japan (24.4372°N, 124.2112°E, WGS 84; 77 m elev.). I extracted 
stomach contents by forced regurgitation, and she regurgitated 
a juvenile P. stimpsonii (SVL = 45.8 mm; KUHE 60138). They may 
have encountered one another early in the evening, because O. 
supranarina is nocturnal, while P. stimpsonii is diurnal. This is 
the first record of O. supranarina feeding on a lizard.

IBUKI FUKUYAMA, Faculty of Agriculture, Kyoto University, Oiwake-
cho, Kitashirakawa, Sakyo-ku, Kyoto 606-8502, Japan; e-mail: kawashibi@
gmail.com.

RHACOPHORUS NIGROPALMATUS (Wallace’s Flying Frog) and 
POLYPEDATES LEUCOMYSTAX (Four-lined Treefrog). INTER-
SPECIFIC AMPLEXUS. Rhacophorus nigropalmatus is a large, 
widespread rhacophorid, ranging from Thailand to Borneo and 
Sumatra. The species is arboreal, descending to breed at small 
pools, pig wallows, and occasionally roadside ditches (Inger et 
al. 2017. A Field Guide to the Frogs of Borneo. Natural History 
Publications, Kota Kinabalu, Malaysia. 228 pp.). Roadside ditch 
breeding sites are also utilized by Polypedates leucomystax, a 
secondary forest and human commensal species (Konopik et 
al. 2014. J. Trop. Ecol. 30:13–22). Rhacophorus nigropalmatus 
breeding events are sporadic and explosive, tending to follow 
heavy rainfall.

Here, we document interspecific amplexus between R. 
nigropalmatus and a male Polypedates leucomystax. At 2010 
h on 12 April 2018, a mass breeding event of R. nigropalmatus 
was observed (33 individuals) within Deramakot Forest Reserve, 
Borneo, Malaysia (5.33687°N, 117.57528°E, WGS 84; 231 m 

Fig. 1. Odorrana supranarina regurgitating Plestiodon stimpsonii. 
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Fig. 1. Breeding aggregation of Rhacophorus nigropalmatus, includ-
ing a male Polypedates leucomystax, within the Deramakot Forest 
Reserve, Borneo, Malaysia. 
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elev.). The event occurred on a clear night following light rain 
(3 h previously) at a roadside ditch approximately 20 m long, 1 
m wide, and no deeper than 30 cm. The R. nigropalmatus were 
scattered within 2 m of the ditch with three distinct breeding 
clusters located together on a patch of vegetation overhanging 
the ditch. The clusters each consisted of one spawning female 
and between 2–5 males vying for amplexus. Within one cluster 
of three males and one female, a male P. leucomystax was 
observed attempting to amplex a female R. nigropalmatus. The 
P. leucomystax periodically attempted to fertilize the egg mass 
by maneuvering sperm with its hind legs. After several minutes 
the P. leucomystax left the cluster, with the R. nigropalmatus 
remaining and continued attempts to fertilize the eggs. 

We thank the Sabah Forestry Department for allowing us 
to conduct research within the Deramakot Forest Reserve. 
Additionally, we thank Adventure Alternative Borneo for 
providing invaluable assistance during the observation. 

SAMI ASAD, Museum für Naturkunde Berlin, Leibniz Institute for Evo-
lution and Biodiversity Science , Invalidenstraße 43, 10115, Berlin, Germa-
ny (e-mail: Sami.Asad@mfn.berlin); CHRISTIAN LOADER and MICHAEL 
GORDON, Adventure Alternative Borneo, No.37, Jalan Tabuan, 93100 
Kuching, Sarawak, Malaysia; JOSEPH SIKU, Forest Research Centre, Sabah 
Forestry Department, 90009 Sandakan, Sabah, Malaysia; ANDREAS WILT-
ING, Leibniz Institute for Zoo and Wildlife Research, Alfred-Kowalke-Str. 17, 
10315 Berlin, Germany; MARK-OLIVER RÖDEL, Museum für Naturkunde 
Berlin, Leibniz Institute for Evolution and Biodiversity Science , Invaliden-
straße 43, 10115, Berlin, Germany.

RHACOPHORUS PARDALIS (Panther Flying Frog). 
ENDOPARASITE. Rhacophorus pardalis is known from West 
Malaysia, Sumatra, Borneo, and the Philippines (Gaulke 
2011. The Herpetofauna of Panay Island, Philippines. Edition 
Chimaira, Frankfurt am Main. 390 pp.). In the Philippines it 
breeds in vegetation above stagnant water (Brown et al. 2013. 
ZooKeys 266:1–120). We know of no published helminth records 
for R. pardalis. In our note we report the presence of one species 
of Nematoda, thereby establishing the helminth list for this 
rhacophorid frog. 

Three R. pardalis (mean SVL = 61.0 mm ± 3.0 SD, range = 
58–64 mm) were collected in June 2014 in the Philippines, Samar 
Island, Western Samar Province, Municipality of San Jose de 
Buan, Uno Barangay, Mount Huraw, (12.05262°N, 125.03429°E, 
WGS 84) and deposited in the herpetological collection of the 
Sam Noble Oklahoma Museum of Natural History (OMNH), 
University of Oklahoma, Norman, Oklahoma, USA as OMNH 
45363–45365. The frogs were fixed in neutral-buffered 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 and small and 
large intestine were examined for helminths under a dissecting 
microscope. Nematodes were placed on a glass slide in a drop 
of lactophenol, a cover slip was added and identification was 
made from these temporary wet mounts. Identification was 
made utilizing Anderson et al. (2009. Keys to the Nematode 
Parasites of Vertebrates, Archival Volume. CAB International, 
Wallingford, Oxfordshire. 463 pp.) and Gibbons (2010. Keys to 
the Nematode Parasites of Vertebrates, Supplementary Volume. 
CAB International, Wallingford, Oxfordshire, UK. 416 pp.).

Found were two immature females of one species of 
Nematoda (Physaloptera sp.) in the lumen of the stomach of 
OMNH 45364 (prevalence, number infected frogs/number 
frogs examined = 33%). Voucher helminths were deposited in 

the Harold W. Manter Parasitology Laboratory (HWML), The 
University of Nebraska, Lincoln, Nebraska, USA as Physaloptera 
sp. (HWML 110418). 

We have assigned these specimens to Physaloptera due to 
the presence of two large single-lobed lateral pseudolabia, each 
bearing one externolateral tooth and one internal group of three 
teeth. Because species of Physaloptera are identified based 
upon both male and female characters, we have not assigned 
these specimens to a species. However, it should be noted that 
P. amphibia was described from Limnonectes macrodon (as Rana 
macrodon) from the Philippines by Linstow (1899. Mitteil. Zool. 
Samm. Berlin 1:1–28). It has been reported from Pelophylax 
lessonae (as Rana esculenta), Rana arvalis, Rana temporaria, and 
Pelobates fuscus from the Czech Republic (Vojtkova et al. 1963 
Cas. Nár. Mus. 9:121–131; Vojtkova 1976. Folia Fac. Sci. Nat. Univ. 
Sci. Nat. Univ. Prky. Brunensis Biol. 55:17:5–80). However, Baker 
(1987. Mem. Univ. Newfoundland, Occas. Pap. Biol. 11:1–325) 
considers the reports from the Czech Republic to represent 
dubious records. Rhacophorus pardalis represents a new host 
record for adults of Physaloptera sp.

We thank C. D. Siler (OMNH) for permission to examine R. 
pardalis and National Science Foundation DEB 1418895 to R. M. 
Brown, R. Moye, and A. T. Peterson for financial support of the 
field work resulting in collection of the R. pardalis utilized in this 
note.

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

SCINAX RUBER (Red-snouted Treefrog). PREDATION. Spiders 
are among the most important invertebrate predators of anurans, 
and predation by this group is considered an important factor 
of mortality in amphibians (Menin et al. 2005. Phyllomedusa 
4:39–47). Herein, we provide a new report of a single attempted 
predation event by the spider Ctenus ornatus on a Scinax ruber.

At 1850 h on 7 September 2017, we observed a spider preying 
on an adult S. ruber at the edge of a small temporary pond 
surrounded by a secondary forest fragment at Campus Marco 
Zero do Equador, Universidade Federal do Amapá, municipality 
of Macapá, Amapá state, Brazil (0.00640°S, 51.08550°W; WGS 84). 
The spider was observed gripping the posterior region of the frog 
with its chelicerae with aid of its pedipalps. The frog attempt to 
escape using its hind limbs. Subsequently, the spider released 
the frog, remaining within approximately 10 cm of its prey. A 
few seconds later, the frog died and the spider escaped while we 
attempted to collect the specimens. Voucher specimen of Scinax 
ruber is housed in the Herpetological collection of Universidade 
Federal do Amapá (CECCAMPOS-1418). We based identification 
of the spider on characteristics listed in Brescovit and Simó 
(2007. Bull. Br. Arachnol. Soc. 14:1–17).

Spiders of Ctenidae and Araneidae have been previously 
reported to prey on Scinax species (Melo-Sampaio et al. 2012. 
Herpetol. Rev. 43:636–637; Pacheco et al. 2016. Herpetol. 
Notes 9:315–316; Kirchmeyer et al. 2017. Phyllomedusa 16:113–
116). However, to our knowledge this is the first record of 
predation of S. ruber by C. ornatus.

We thank André Wanderley do Prado from the Laboratório 
de Diversidade de Aracnídeos, Universidade Federal do Rio 
de Janeiro for confirming the spider identification. We thank 
everyone who helped us during field activities, as well as Instituto 
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Chico Mendes de Conservação da Biodiversidade (ICMBio) for 
providing collection permits (SISBIO/48102-2). 

PATRICK R. SANCHES (e-mail: patricksanchs@gmail.com), FILLIPE 
PEDROSO-SANTOS, CARLOS E. COSTA-CAMPOS, Universidade Federal 
do Amapá, Departamento de Ciências Biológicas e da Saúde, Laboratório 
de Herpetologia, Campus Marco Zero do Equador, CEP 68903-419, Ma-
capá, Amapá, Brazil; DANIELA S. BATISTA, BIOTA – Projetos e Consultoria 
Ambiental Ltda, CEP 74083-360, Goiânia, Goiás, Brazil; PEDRO ABI-REZIK 
BARROS VIANNA, Programa de Pós Graduação em Biologia Animal, Labo-
ratório de Herpetologia, Universidade Federal de Mato Grosso do Sul, CEP 
79070-900, Campo Grande, Mato Grosso do Sul, Brazil.

TESTUDINES — TURTLES

CHELONIA MYDAS (Green Sea Turtle). PREDATION. Sea turtle 
hatchlings are preyed upon by many different animals, including 
birds (Burger and Gochfeld 2014. Copeia 2014:109–122), reptiles 
(Mora and Robinson 1983. Rev. Biol. Trop. 32:161–162), mammals 
(Yerli et al. 1996. Biol. Conserv. 82:109–111), and invertebrates 
such as crabs (Marco et al. 2015. J. Exp. Mar. Biol. Ecol. 468:74–
82). This report of crab predation is based on observations made 
in January 2017 in Rocas Attol (3.86388°S, 33.81111°W; WGS 84) 
(Fig. 1) and in June 2009 in Trindade Island (20.515°S, 29.30555°W, 
WGS 84) (Fig. 2); both islands are important nesting areas for 
Chelonia mydas in Brazil. Rocas Attol is located 150 km from Fer-
nando de Noronha archipelago, in northwestern Brazil. Trindade 
Island (with a size of 13.5 km²) is located in southwestern Brazil, 
approximately 1200 km from the mainland. The hatchlings of 
C. mydas were predated by Johngarthia lagostoma, a crab that 

inhabits the islands of the South Atlantic. Another crab found 
in Rocas Attol was Percnon gibbesii, but predation of hatchlings 
by this species were not detected in this study. Environmental 
factors such as moon phase might influence predation rates of 
turtle hatchlings by crabs, and anthropogenic factors such as 
beach lighting might also increase the success of this predator 
(Silva et al. 2017. J. Photochem. Photobiol. B 173:240–249). Re-
cording turtle predators and factors influencing predation rates 
is important for the conservation of C. mydas, especially on oce-
anic islands, which are especially vulnerable ecosystems.

ROBSON HENRIQUE DE CARVALHO (e-mail: robson.carvalho@eco-
logia.ufjf.br), PAULO ROBERTO JESUS (e-mail: filhoprj@gmail.com), SAR-
AH DA SILVA MENDES (e-mail: sarahsmendes85@gmail.com), MARIANA 
M.P.B. FUENTES (e-mail: mfuentes@fsu.edu), BERNADETE MARIA DE 
SOUSA, Laboratório de Herpetologia, Departamento de Zoologia, Institu-
to de Ciências Biológicas, Universidade Federal de Juiz de Fora – UFJF, Rua 
José Lourenço Kelmer, s/n, Campus Universitário, São Pedro. CEP 36036-
900. Juiz de Fora, MG, Brazil (e-mail: bernadete.sousa@gmail.com).

CHRYSEMYS PICTA MARGINATA (Midland Painted Turtle). 
PREDATION. Here we present an observation of likely predation 
by Microtus pennsylvanicus (Eastern Meadow Vole) on a hatch-
ling Chrysemys picta marginata. At ca. 1500 h on 5 May 2015, we 
observed two M. pennsylvanicus consuming a hatchling C. p. 
marginata in a wet meadow (41.6352°N, 80.8826°W; WGS 84) in 
Ashtabula County, Ohio, USA. The meadow voles were observed 
consuming the hatchling turtle as we conducted artificial cov-
er surveys. Upon lifting a 2.4 × 0.7 m piece of corrugated metal 
roofing, the two meadow voles ceased consuming the hatchling 
and rapidly retreated into the surrounding herbaceous vegeta-
tion, leaving the deceased hatchling turtle in what appeared to 
be a vole nest linked to other such depressions via tunnels. It ap-
peared that the meadow voles had chewed a hole through the 
carapace and were beginning to consume the viscera prior to 
our observation (Fig. 1). Although predation on Painted Turtle 
hatchlings has been noted for other rodents, including Rice Rats 
(Oryzomys palustris) and Muskrats (Ondatra zibethicus), pre-
dation by M. pennsylvanicus has apparently not been reported 
(Ernst and Lovich 2009. Turtle of the United States and Canada. 
2nd ed. The Johns Hopkins University Press, Baltimore, Maryland. 
827 pp.). Predation of vertebrates by meadow voles has not been 
described, but scavenging of deceased vertebrates has been 

Fig. 1. A) Individual of the crab Johngarthia lagostoma; B) dead Che-
lonia mydas hatchling; C) dead C. mydas hatchling with a typical in-
jury caused by crab predation in Rocas Attol, Brazil. 

Fig. 2. Chelonia mydas hatchling captured by Johngarthia lagostoma 
in Trindade island, Brazil. 

Fig. 1. Remains of a hatchling Chrysemys picta marginata partially 
consumed by two meadow voles (Microtus pennsylvanicus).
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previously noted (Reich 1981. Mammalian Species 159:1–8); 
therefore, we cannot rule out the possibility that the meadow 
voles had not killed the hatchling turtle but were merely scav-
enging its remains.

NICHOLAS A. SMEENK (e-mail: smeenk.6@osu.edu) and GREGORY 
J. LIPPS JR, Ohio Biodiversity Conservation Partnership, Department of 
Evolution, Ecology, and Organismal Biology, The Ohio State University, 345 
Aronoff Laboratory, 318 W. 12th Ave., Columbus, Ohio 43210, USA.

GLYPTEMYS INSCULPTA (Wood Turtle). SUBTERRANEAN RE-
FUGIA. Glyptemys insculpta is a well-studied species across its 
range, however information regarding neonate and juvenile be-
havior and habitat use is limited due to relatively low detection 
rates. As such, incidental accounts of these behaviors should be 
reported to better understand this relatively unknown age class. 
There are apparently no published accounts G. insculpta utiliz-
ing subterranean refugia. Herein I describe two occurrences of 
juveniles utilizing burrows as refugia.

On 10 May 2018 (1400 h), I observed a juvenile G. insculpta 
(CL ca. 7 cm) basking within a Winterberry (Ilex verticillata) 
and dogwood (Cornus sp.) thicket approximately 5 m from the 

edge of a small river in Rhode Island (coordinates withheld due 
to sensitivity of species) (Fig. 1A). When approached to within 
0.5 m, the turtle quickly retreated to a small burrow at the 
base of large Winterberry (shrub) ca. 15 cm away. The burrow 
(ca. 10 cm long × 4 cm high and 20 cm deep) was of unknown 
origin, although location and appearance suggested it might 
have originated as a partially exposed root mass and possibly 
enlarged by a small mammal. A second observation occurred 
on 19 July 2018 (1100 h) when I observed a second juvenile G. 
insculpta (CL ca. 6.5 cm) approximately 300 m downstream on 
the same river. This individual was approximately 10 m from 
the river’s edge, basking within a small canopy gap dominated 
by dewberry (Rubus sp.) and Cinnamon Fern (Osmuda 
cinnamomeum) (Fig. 1B). Upon kneeling to further inspect the 
turtle, it moved to a small burrow immediately adjacent to a 
large root at the base of a Red Maple (Acer rubrum) (Fig. 1C). 
This burrow was likely mammalian in origin, with an opening 
ca. 7–8 cm in diameter and extending to an unknown depth. 
I was able to observe the turtle for a short period before it 
retreated farther into the burrow (Fig. 1D).

Although these observations were made within a single 
population of Wood Turtles, they describe a juvenile behavior 
not yet reported for this species. It is possible that subterranean 
refugia provide important habitat for this age class and might 
be one reason that their detection can be challenging.

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

PSEUDEMYS NELSONI (Florida Red-bellied Cooter). LONG 
DISTANCE MOVEMENT. Turtles move long distances to depart 
unfavorable habitat conditions, find nesting or overwintering 
sites, or search for mates (Gibbons 1986. Herpetologica 42:104–
113). During a long-term (2006–present) mark-recapture study 
of the freshwater turtle assemblage in the Santa Fe River (SFR) 
and its tributaries in northern Florida, we captured and marked 
55 individuals from a small population of Pseudemys nelsoni 
(Johnston et al. 2016. Bull. Florida Mus. Nat. Hist. 54:69–103). 
Twenty-three individuals (1 juvenile, 9 adult females, 13 adult 
males) were recaptured at least once, and the maximum dis-
tance between captures was < 2 km for all individuals except 
three adult males.

On 8 September 2013, we captured an adult male (224 mm 
straight midline plastron length [PL]) by hand while snorkeling 
in Gilchrist Blue Springs Park (29.83084°N, 82.68184°W; WGS 
84; Gilchrist County, Florida, USA). The turtle was individually 
marked by drilling a unique combination of holes in the 
marginal scutes and released at the capture site. On 13 March 
2016, we recaptured this turtle (226 mm PL) in Hornsby Spring 
(29.85031°N, 82.59340°W; Alachua County, Florida). The turtle 
travelled a minimum distance of 13.5 km upstream via the SFR 
between the capture and recapture locations.

On 12 May 2010, we captured an adult male P. nelsoni 
(241 mm PL) by hand while snorkeling in the SFR near Ginnie 
Springs (29.83421°N, 82.69382°W; Gilchrist County, Florida). 
The turtle was individually marked and released at the capture 
site. On 18 March 2017, we recaptured this turtle (244 mm PL) 
in the Ichetucknee River while snorkeling near Mission Spring 
(29.97640°N, 82.75858°W; Columbia County, Florida). The 
distance via water between the capture and recapture locations 
is 27.8 km, including 20.3 km downstream in the SFR and 7.5 
km upstream in the Ichetucknee River. 

Fig. 1. A) Juvenile Wood Turtle (Glyptemys insculpta) basking near 
small burrow (out of frame). B) Juvenile basking in dewberry (Rubus 
sp.). C) Burrow used as subterranean refugium. D) Juvenile G. ins-
culpta inside burrow.
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On 13 July 2009, we captured an adult male P. nelsoni (192 mm 
PL) in Gilchrist Blue Springs Park (29.83084°N, 82.68184°W) and 
marked and released it as previously described. We recaptured 
this individual (205 mm PL) on 29 March 2014 in the Ichetucknee 
River near Mission Spring (29.97640°N, 82.75858°W). The 
distance via water between capture and recapture locations is 
29.1 km. On 9 May 2018 we recaptured this turtle (220 mm PL) 
back in Gilchrist Blue Springs Park (29.83084°N, 82.68184°W), 
completing a minimum roundtrip of 58.2 km.

Our observations represent the longest known movements 
made by P. nelsoni. Kramer (1995. Copeia 1995:883–890) 
conducted a three-year mark-recapture study of this species in a 
central Florida spring run (Rock Springs Run, Orange County) and 
reported that males and females in this high density population 
(78.6 subadults and adults / ha) occupied linear home ranges < 
1 km. Three P. nelsoni radio-tracked in Paynes Prairie (Alachua 
County) for 24 days used 13.3–20.6 ha of shallow lake and canal 
habitat (Kramer 1995, op. cit.). We hypothesize that the males 
we observed in the SFR ecosystem moved long-distances in 
search of mating opportunities due to low population density 
and consequent rare encounters with females. Thus, the long-
distance movements we report may not be typical of male P. 
nelsoni in general. We suggest that long-term studies of other 
P. nelsoni populations may find a negative correlation between 
population density and distance moved by adult males.

Our observations would not have been possible if we had 
studied turtles in only one section of the SFR or for only one 
or two years. This report illustrates the value of long-term 
ecological studies of long-lived animals, the importance of 
mark-recapture sampling across a broad spatial scale, and the 
limited conclusions that can be drawn from short-term studies 
of turtle movements.

GERALD R. JOHNSTON, Department of Natural Sciences, Santa Fe 
College, Gainesville, Florida 32606, USA (e-mail: jerry.johnston@sfcollege.
edu); JOSEPH C. MITCHELL, Florida Museum of Natural History, Univer-
sity of Florida, Gainesville, Florida 32611, USA (e-mail: dr.joe.mitchell@
gmail.com); ERIC MUNSCHER, SWCA Environmental Consultants, 10245 
West Little York Road, Suite 600, Houston, Texas 77040, USA (e-mail: emun-
scher@swca.com). 

RHINOCLEMMYS PUNCTULARIA (Eastern Spot-legged Wood 
Turtle). ECTOPARASITES. Rhinoclemmys punctularia is a di-
urnal, semi-aquatic turtle that occurs in forested areas along 
swamps, streams, ponds, and flooded forests in Brazil, Venezu-
ela, Guyana, French Guyana, and Suriname (Ferrara et al. 2017. 
Quelônios Amazônicos: Guia de Identificação e Cistribuição. 
Wildlife Conservation Society, Manaus, Amazonas. 182 pp.). Re-
ports regarding ectoparasitic ticks for R. punctularia are scarce. 
The few records available include the occurrence of Amblyomma 
sabanerae (Ernst and Ernst 1977. Biotropica 9:139–142) and A. 
dissimile (Chadee et al. 1983. Living World, J. Trinidad and To-
bago Field Nat. Club 1983–1984:45). Herein we report a new case 
of tick parasitism in R. punctularia from the Central Amazon, 
Brazil. On 10 May of 2018, a subadult female (carapace length 
13.3 cm) was found in a street near a stream in the Vila of Bal-
bina, municipality of Presidente Figueiredo, Amazonas, Brazil 
(1.939246°S, 59.423639°W, WGS 84; 521 m elev.). The individual 
had two adult male ticks identified as Amblyomma humerale on 
the right side of its carapace, in the marginal scutes. Both speci-
mens of A. humerale were collected and preserved in 96% iso-
propanol. We identified the species according to Gianizella and 
Nascimento (Carrapatos ixodídeos [Acari: Ixodidae] associados 

a animais de fragmentos florestais de Manaus: Manual de iden-
tificação) and deposited the specimens in the Coleção Zoológica 
Paulo Bürhnheim da Universidade Federal do Amazonas, seção 
Ixodidae (CZPB-IX-00751). Parasitism of Amblyomma ticks is 
common in Rhinoclemmys: R. areolata (host of A. cajannense, 
A. dissimile, and A. sabanerae), R. annulata (A. sabanerae), R. fu-
nerea (A. sabanerae), R. melanosterma (A. sabanerae), R. nasuta 
(A. sabanerae), R. pulcherrima (A. dissimile and A. sabanerae), R. 
punctularia (A. dissimile and A. sabanerae), and R. rubida (A. dis-
simile) (Ernst and Ernst, op. cit; Garcés-Restrepo et al. 2013. Biota 
Neotropica 13:74–79). Amblyomma humerale is an endemic spe-
cies of the Amazon forest, and adult individuals are considered a 
specialist parasite of terrestrial tortoises of the genus Chelonoi-
dis, which led some authors to believe that A. humerale probably 
does not occur in areas where Chelonoidis is absent (Labruna et 
al. 2002. J. Med. Entomol. 39:814–817; Robbins et al. 2003. Proc. 
Entomol. Soc. Washington 105:502–505). In the same area that 
we found R. punctularia, C. denticulatus and C. carbonarius do 
occur, which supports the hypothesis of turtle host coexistence 
of A. humerale with these tortoises. However, adults of A. humer-
ale were also reported parasitizing edentate mammals Bradypus 
trydactilus and Tamandua tetradactylla (Gianizella et al. 2018. 
Exp. Appl. Acarol. 74:177; Martins et al. 2014. Acarology 19:385–
392), and its nymph parasitizes passerine birds (Ogrzewalska et 
al. 2010. Parasitol. Res. [106]:809–816), showing a more general-
ist behavior. More research is needed to better understand the 
habits of this species. Our work increases the number of species 
parasitized by A. humerale and reports for the first time Rhinoc-
lemmys punctularia as host.

ALINE RAMOS SOUZA, CPPMQA: Centro de Preservação e Pesquisa 
de Mamíferos e Quelônios Aquáticos, CEP:69736-000, Vila de Balbina, Pres-
idente Figueiredo, Amazonas, Brazil (e-mail: alineramos.sza@gmail.com); 
SERGIO LUIS GIANIZELLA, Laboratório de Zoologia, Universidade Feder-
al do Amazonas CEP 69080–900, Manaus, Amazonas, Brazil (e-mail: slgiani.
ufam@gmail.com); IGOR JOVENTINO ROBERTO, Programa de Pós-Grad-
uação em Zoologia, Universidade Federal do Amazonas, CEP 69080–900, 
Manaus, Amazonas, Brazil (e-mail: igorjoventino@yahoo.com.br).

STERNOTHERUS ODORATUS (Eastern Musk Turtle). SEXUAL 
DIMORPHISM. Sternotherus odoratus is a small freshwater 
turtle that inhabits ponds, streams, rivers, and lakes over a geo-
graphic range extending from southeastern Canada south to 
Florida, westward to the Great Lakes region, and southward to 
Texas where it attains its western most distribution (Ernst and 
Lovich 2009. Johns Hopkins University Press, Baltimore, Mary-
land. 827 pp.). Individuals are sexually dimorphic in that males 
have larger precloacal swellings, longer tails with a well-defined 
keratin terminal hook, scaly patches on the rear of the hind 

Fig. 1. A) Sub-adult female Rhinoclemmys punctularia from Vila of 
Balbina, central Amazon, Brazil. B) Detail of the two adult males 
of Amblyomma humerale parasitizing R. punctularia carapace. C) 
Adult male A. humerale from central Amazon, Brazil.
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limbs, and well-developed plastral concavity (Risley 1933. Pap. 
Michigan Acad. Sci. 11:445–464). 

Texas State University purchased San Marcos Springs, Hays 
Co., Texas, USA in 1994. The flow from the springs was impounded 
in 1849 to produce Spring Lake. A drainage system, Sink Creek, 
is confluent with the eastern section of the lake at about halfway 
of its 800-m length. Sink Creek flow occurs only after rain events 
but maintains water for about 970 m from the lake because of 
the dam. Sternotherus odoratus is the most common turtle in the 
lake and slough, with over 2300 individuals marked in 22 years. 

I measured and weighed each S. odoratus captured or 
recaptured, and in doing so, I noticed that larger males had an 
extensive keratin chin shield (Fig. 1) that was lacking in females. 
In the largest males, the shield was so extensive that it caused the 
upper alveolar crushing surfaces to expand outward. The ventral 
surfaces of the lower jaw segments of females were devoid of a 
shield. 

Shield development starts along the apex of the two rims 
of the lower jaw and progresses posteriorly. Fusion of the 
two components begins anteriorly and progresses along the 
centerline until the shield is formed. At an intermediate stage, 
a well-formed shield shows evidence of the centerline prior to 
complete fusion. Shields did not occur in males less than 80 mm 
in carapace length. Sexual maturity of males occurs around 65 
mm carapace length in this population. Thus, initiation of shield 
development is not coordinated with attainment of maturity. 
The shield provides increased strength and stability to the lower 
jaw but its function is unknown. 

Because other researchers have worked extensively with S. 
odoratus, and did not report observing the shield, it remains to 
be seen if shield development in older males is a generalized 
phenomenon. 

FRANCIS L. ROSE, Biology Department, Texas State University, San 
Marcos, Texas 78666, USA; e-mail: rosefrancis743@gmail.com.

TERRAPENE ORNATA (Ornate Box Turtle). MORTALITY. At 
1201 h on 11 May 2016, I observed a deceased Terrapene ornata 
lodged in a fence gate on a private ranch near Colorado City, 
Mitchell County, Texas, USA (32.3913°N, 100.86337°W; WGS 84). 
The T. ornata had attempted to climb over the bottom rail of the 
gate which was ~ 4 cm above the ground (Fig. 1). Once the turtle 
become lodged in the 10.2-cm wide mesh, it was unable to reach 
the ground with any limb to extract itself. The turtle appeared 

desiccated, and the site was exposed to direct sunlight. Daily 
high temperatures averaged 36.3°C for the five days previous to 
this observation.

Anthropogenic structures are a well-documented cause of 
mortality for herpetofauna in general, and specifically turtles 
attempting to cross roads and railroads (Hester et al. 2008. J. 
Wildl. Manag. 72:772–777). Although there are some observations 
from Australia (Ferronato et al. 2014. J. Nat. Conserv. 22:577–585) 
detailing the risk of fences to turtles, I was unable to locate 
documentation of turtle mortality from fences in North America. 
Compared to other causes of mortality, fences likely pose a 
small threat to turtles; however, in regions where small net-wire 
fence is widely used in sheep and goat ranching, the risk may be 
increased. Terrapene ornata occurs over much of the sheep and 
goat production regions of Texas, and considering this species’ 
classification of S3, Vulnerable, in the Texas Conservation Action 
Plan’s state level Species of Greatest Conservation Need (SGCN) 
list (www.tpwd.texas.gov; 16 August 2018), perhaps the risk 
warrants study.

Recent research has examined measures designed to mitigate 
the impact of anthropogenic structures on the movement of 
wildlife. Techniques specific to turtles include tunnels, which 
allow trapped animals to cross under railway rails (Pelletier et al. 
2006. In Irwin et al. [eds.], Proceedings of the2005 International 
Conference on Ecology and Transportation, pp. 414–425. Center 
for Transportation and the Environment, North Carolina State 
University, Raleigh, North Carolina). Work with Antilocapra 
americana (Pronghorn), an ungulate whose distribution 
overlaps the western portion of the range of T. ornata, has shown 
that simply raising fences increases A. americana survival (Jones 
et al. 2018. Wildl. Soc. Bull. 42:225–236). If this technique is used 
more often in the future, the risk of fence-related mortality and 
restriction of movement of T. ornata would be all but eliminated. 

ROWDY A. WHITE, Department of Natural Resources Management, 
Texas Tech University, Lubbock, Texas 79409, USA; e-mail: Rowdy.White@
ttu.edu.

CROCODYLIA — CROCODILES

ALLIGATOR MISSISSIPPIENSIS (American Alligator). UNIQUE 
NESTING ECOLOGY. The majority of taxa within the family Cro-
codylidae oviposit their eggs in an excavated hole of sand or soil. 
Species within Alligatoridae, however, exhibit mounded nests, 

Fig. 1. Artist’s rendition of a chin shield of large male (left) Sternotherus 
odoratus compared to that of a large female (right). 
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Fig. 1. Terrapene ornata mortality in mesh of fence gate.
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gathering surrounding vegetative material into a large pile with 
oviposition occurring in a hollowed-out cavity near the top of 
the mound (Joanen and McNease 1989. Amer. Zool. 29:987–998). 
In the southeastern U.S., Alligator mississippiensis nest in iconic 
mounds composed of vegetative material gathered from the im-
mediate nest-site vicinity and are scattered along the shorelines 
of marsh and swamp backwaters (Deitz and Hines 1980. Copeia 
1980:249–258). Further, additional taxa (e.g., reptiles, mammals, 
birds) utilize A. mississippiensis nest mounds for nesting sites 
or prey reservoirs (Merchant et al. 2014. Herpetol. Rev. 45:201–
203). We observed four atypical A. mississippiensis nests that de-
viate from the traditional alligatorid mound-nesting mode and 
that more closely resemble crocodylid hole nests within Eufaula 
National Wildlife Refuge (ENWR), Alabama, USA. 

The first pair of atypical A. mississippiensis nests (A, B) were 
observed excavated in soil on 10 June 2012, approximately 
200 m apart. Nest A was constructed under 100% canopy 
cover, composed primarily of mud with sticks interspersed 
throughout, and utilized multiple tree bases for support (Fig. 
1A). Nest A was dissected for a separate study and contained 
30 viable eggs. Nest B was observed in open sun, constructed 
similar to a Crocodylus acutus nest (CMM, pers. observ.) and 
lacked a mounded shape and support trees. Nest B contained 53 
viable eggs in the hole cavity (Fig. 1B). Additional mound nests 
were found at the same site in 2012, and eggs in mound nests 

were significantly longer than eggs deposited in hole nests (df = 
154, t = 5.93, p = < 0.01). On 13 June 2018, we observed a typical 
A. mississippiensis nest, composed of mounded vegetative 
material. This nest was examined and did not contain eggs. This 
nest was reconstructed, flagged, and the GPS coordinates were 
recorded for future reference. The second pair (nests C, D) of 
atypical A. mississippiensis nests was observed on 18 July 2018 
at the exact GPS coordinates of the typical nest observed on 13 
June. Nests C and D were approximately 50 cm apart and were 
excavated in soil with little or no mounded vegetation (Fig. 2). 
Nest C (Fig. 2C) contained 5 viable and 4 non-viable eggs, while 
nest D (Fig. 2D) contained 31 viable eggs. We propose nests C 
and D were deposited by separate A. mississippiensis females 
at distinct time points, due to the variation in length of opaque 
banding and egg-size differences between nests (Ferguson 1982. 
Trans. Zool. Soc. Lond. 36:99–152). Close proximity between 
nests C and D may be attributed to limited nest-site availability 
or a variation of communal nesting behavior observed in 
other crocodilians (Gomes Cunha et al. 2016. Herpetol. Notes 
9:141–144). An adult A. mississippiensis was observed attending 
nests C and D ca. 3 m away but with no observable defensive 
behavior. 

Behavioral plasticity is the change in individual 
behavior due to stimuli from the surrounding environment. 
Environmental limitations, e.g., nest-site availability, nest-
construction materials, or manipulated water levels might 
be driving the construction of atypical nests at ENWR. 
Atypical A. mississippiensis nests at ENWR are similar to 
nests constructed by hole-nesting crocodylids and might be 
examples of behavioral convergence. In addition, previous 
A. mississippiensis nest surveys might have underestimated 
the total number of nesting individuals. Surveyors might 
have searched for mound nests typically associated with A. 
mississippiensis and, potentially, overlooked the atypical hole-
nests. A resurvey of A. mississippiensis nests, with insights into 
atypical A. mississippiensis nest construction, might provide a 
more accurate representation of the reproductive population 
at ENWR. These observations are novel insights into the 
behavioral plasticity and nesting ecology of A. mississippiensis, 
and might direct future research towards the effects of resource 
availability and environmental stochasticity on crocodilian 
nesting ecology. 

Fig. 1. A pair of atypical Alligator mississippiensis nests observed on 
10 June 2012 within Eufaula National Wildlife Refuge, Alabama.

Fig. 2. A pair of atypical Alligator mississippiensis nests observed on 
18 July 2018 within Eufaula National Wildlife Refuge, Alabama.
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ALLIGATOR MISSISSIPPIENSIS (American Alligator). 
GROWTH AND LONG TERM SURVIVAL OF FARM-RELEASED 
JUVENILES. The state of Louisiana, USA, has an Alligator mis-
sissippiensis management program that includes a regulated 
harvest of wild individuals, a commercial farming program 
based on ranching, and a nuisance alligator removal program 
(Elsey and Kinler 2004. In Crocodiles. Proc. 17th Working Meeting 
Crocodile Specialist Group, pp. 92–101. IUCN–The World Con-
servation Union, Gland, Switzerland). An integral facet of the 
farming/ranching program allows for the collection of eggs from 
the wild, with mandatory release of a portion of juvenile alliga-
tors hatched from collected eggs, as a “head-start” program to 
ensure recruitment of the species (Elsey and Kinler 2011. In P. 
S. Soorae [ed.], Global Re-introduction Perspectives: 2011. More 
Case Studies from around the Globe, pp. 125–129. IUCN/SSC Re-
introduction Specialist Group, Gland, Switzerland;  and Environ-
ment Agency-Abu Dhabi, Abu Dhabi, UAE; Elsey 2013. Herpetol. 
Rev. 44:309–310). The juvenile alligators released from farms are 
measured, sex is determined and recorded, and they are marked 
with monel web tags placed between the toes of the hind feet, 
and tail notching (scute-clipping) (Elsey 2013, op. cit.). The juve-
nile alligators (allowable size range of 91.4–152.4 cm total length 
at release) are then released back to the wetlands from which the 
eggs were collected one or two years earlier (Elsey 2013, op. cit.).

Over time, we have observed that many of the released 
juveniles grow to adult size and are subsequently caught by 
alligator trappers in the annual regulated wild harvest. Recently, 
two unusually large, marked alligators were reported to the 
Louisiana Department of Wildlife and Fisheries; both of which 
were harvested on 12 September 2017 on private property in the 
Venice area of Plaquemines Parish. One alligator had retained 
both web tags (Fig. 1); it was a male that was marked and released 
on 13 May 2002 (then 132 cm total length) and harvested over 15 
years and four months later (now 381 cm total length). The other 
alligator (also a male, 376 cm total length) had lost the web tags, 
however the year-specific tail notch indicated it was marked and 
released in 1997. Because releases to the wild are conducted only 
on weekdays between 15 March and 25 August of each year, the 
interval between release and recapture for this specimen was 
7328 days (20 years, 23 days) if it had been released on 25 August 
1997, or a maximum of 7489 days (20 years, six months) if it had 
been released on Monday, 17 March 1997. Although the time 
interval between release and recovery is inexact for the second 
alligator, it approaches or exceeds our prior record of 7434 days 
(20 years, four months) for a re-trapped farm-release alligator 
(Elsey 2013, op. cit.). Both specimens described herein indicate 
long-term survival after release to the wild.

The interval growth is above average for this species (Elsey 
et al. 1992. Comp. Biochem. Physiol. 103A:667–672), with an 
increase in length of 249 cm over 15.3 years for the first alligator 
(average of 16.3 cm/year). The precise interval growth for the 
second alligator (which lost the web tags) is unknown as its length 
at release is not known, but even allowing for maximum size at 
release, the growth (average of at least 10.9 cm/year) was also well 
above average for alligators in this region (Elsey et al. 1992, op. 
cit.). A recent study revealed alligators have determinate growth 

(Wilkinson et al. 2016. Copeia 104:843–852) and both of these 
alligators are near the length at which growth ceases in South 
Carolina (325.1–380.4 cm; Wilkinson et al., op. cit.), although 
larger alligators (> 400 cm total length) have been documented 
in more southern regions (Brunell et al. 2013. Southeast. Nat. 
12:9–17; Brunell et al. 2015. Southeast. Nat. 14:38–43).

We have recovered one other farm-released alligator that 
reached the same extraordinary length (381 cm) as the larger 
individual described herein (Elsey 2006. CSG Newsletter 25:16–
17). That male alligator had been tagged and released 4761 days 
earlier (on 28 August 1993), at which it was only 112 cm long 
(Elsey 2006, op. cit.). Many alligators lose the monel tags placed 
in the webbing of the hind feet as they grow, thus precluding 
knowledge of exact time intervals between release and recovery. 
Use of year-specific tail notches in our program since 1994 has 
assisted in providing some time interval data when marked 
alligators lose their web tags (Elsey 2013, op. cit.).

The alligators described herein are noteworthy for several 
reasons: 1) capture of two alligators in the 12-ft (366 cm total 
length) size class is unusual, as this size category made up only 
0.4% of more than 35,000 alligators harvested in Louisiana 
in 2015, and of more than 33,000 harvested in 2016; 2) both 
of these unusually large alligators were recaptures of farm-
released alligators from the “head start” program; 3) both 
were caught on the same day in the same vicinity by trappers 
working cooperatively, when capture of a single alligator of this 
size is noteworthy; 4) both illustrate longevity of farm-released 
alligators, documenting survival of 15–20 years post-release; 5) 
retention of the web tag in an alligator of this size is unusual; 
and, 6) low prices led to low demand for wild alligator hides in 
2017, and Louisiana’s wild harvest was about half the normal, 
thus it was unusual to catch two very large alligators despite 
lower trapper effort. 

The egg ranching program in Louisiana began in 1986, with 
the first juvenile alligators being released to the wild in 1988 
(Elsey et al. 1992, op. cit.). It is possible that many alligators from 
that first cohort may still be surviving, and not yet recovered, 
as only a small portion of the population is harvested each 
year (Elsey 2013, op. cit.). The recovery of the farm-released 

Fig. 1. Two large Alligator mississippiensis harvested on 12 Septem-
ber 2017 in Plaquemines Parish, Louisiana, USA. The specimen on 
the left in both images is 376 cm total length, and the one on the right 
is 381 cm. Note the web tag in the foot in left panel and inset; the 
year-specific tail notches are also apparent in the images.
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alligators described here having survived over 15 and 20 years 
(and presumably having fathered numerous clutches of eggs 
over that time interval, adding to population recruitment) lends 
support to the philosophy of sustainable use management of 
this valuable resource. 

I thank Minos Scarabin, Matt Armstrong, and Josh Lincoln 
for assistance with providing harvest information and images, 
and Charlie Manolis for helpful suggestions to improve the 
manuscript. 

RUTH M. ELSEY, Louisiana Department of Wildlife and Fisheries, Rock-
efeller Wildlife Refuge, 5476 Grand Chenier Highway, Grand Chenier, Loui-
siana 70643, USA; e-mail: relsey@wlf.la.gov. 

ALLIGATOR MISSISSIPPIENSIS (American Alligator). DIET. 
American Alligators are opportunistic predators and their diet 
has been studied extensively (Wolfe et al. 1987. Northeast. Gulf 
Sci. 9:1–8; Elsey et al. 1992. Proc. Annu. Conf. Southeast. Assoc. 
Fish Wildl. Agencies 46:57–66, and references therein; Gabrey 
2010. Herpetol. Conserv. Biol. 5:241–250). A recent review (Ga-
brey and Elsey 2017. J. Louisiana Ornithol. 10:1–10) discussed 
birds in the diet of A. mississippiensis, noting at least 40 avian 
species as prey items, including waterfowl. Subsequently, a novel 
waterfowl species was reported in the diet of A. mississippiensis 
(Coulson and Coulson 2017. Herpetol. Rev. 48:627). We herein 
provide two accounts of a new waterfowl species in the diet of 
A. mississippiensis.

As part of a paleontological investigation, a juvenile (139.7 
cm total length) female A. mississippiensis was collected on 
Rockefeller Wildlife Refuge in Cameron Parish, Louisiana on 
13 November 2017. The weather had been unseasonably warm 
(12 November 14.4–22.8°C, 13 November 15.0–25.6°C). During 
dissection the stomach was noted to be filled nearly to capacity, 
and in addition to a small amount of vegetation contained a 
voluminous amount of feathers, both wings, the bill, and a foot 
of a duck (Fig. 1). The characteristic wing plumage and bill shape 
identified the duck as an Anas clypeata (Northern Shoveler). The 
bill and foot appeared reasonably intact and we believe the duck 
had been recently consumed. 

More recently, on 24 January 2018 we found a dead adult 
(total length 209.5 cm) male A. mississippiensis floating in a canal 
on the Tom Yawkey Wildlife Center in Georgetown County, South 
Carolina. Necropsy revealed the alligator’s stomach to be bloated 
and filled to near capacity with two Anas clypeata, one intact 
and the other significantly decomposed (Fig. 2).  We speculate 
both birds had been recently consumed. To our knowledge Anas 
clypeata has not previously been reported as A. mississippiensis 
prey. 

In the case of the Louisiana alligator, it was surprising that a 
relatively small A. mississippiensis consumed the waterfowl, as in 
many studies smaller A. mississippiensis did not consume birds 
(Fogarty and Albury 1967. Proc. Ann. Conf. Southeast. Assoc. 
Game Fish Comm. 21:220–222; Platt et al. 1990. Northeast. Gulf 
Sci. 11:123–130). Numerous authors suggest an ontogenetic 
change in skull shape may allow sub-adult A. mississippiensis to 
catch larger prey items (Dodson 1975. J. Zool. Lond. 175:315–355, 
Brantley 1989. M.S. Thesis, Southeastern Louisiana University, 
Hammond. 78 pp.; Platt et al., op. cit.). Anas clypeata may have 
been easier for a small A. mississippiensis to consume, as it is 
a moderate-sized duck (mass range 590–681 g, Bellrose 1980. 
Ducks, Geese, & Swans of North America. Wildlife Management 
Institute, Stackpole Books, Harrisburg, Pennsylvania), as 
compared to other waterfowl, with masses of 1048–1135 g 

for Anas fulvigula (Mottled Duck) and up to 1248 g for Anas 
platyrhynchos (Mallard; Bellrose, op. cit.). However, the recent 
report by Coulson and Coulson (op. cit.) also involved a sub-
adult A. mississippiensis (ca. 140 cm) and we have documented 
Anas fulvigula parts in three relatively small A. mississippiensis 
stomachs (smallest 151 cm total length); although the latter 
study was conducted at a time of year when local resident 
breeding Anas fulvigula were more vulnerable due to availability 
of broods and molting adults, which are flightless (Elsey et al. 
2004. SE Nat. 3:381–390). 

It is possible (perhaps likely) that the Anas clypeata described 
herein were not captured alive as prey, but scavenged. The 
waterfowl hunting season opened in coastal Louisiana on 11 
November and South Carolina on 18 November. Hunting is not 
allowed on Rockefeller Wildlife Refuge or Yawkey Wildife Center 
where the A. mississippiensis were sampled, but adjacent private 
wetlands are typically hunted for waterfowl. The Anas clypeata 
may have been crippled (injured or incapable of flight), dead but 
not apparent for recovery by a waterfowl hunter, or discarded 
by hunters making them more vulnerable to predation or 

Fig. 1. Anas clypeata remains found in the stomach of a juvenile fe-
male A. mississippiensis (total length 139.7 cm) collected on 13 No-
vember 2017 in Cameron Parish, Louisiana.

Fig. 2. Anas clypeata remains found in the stomach of an adult male 
A. mississippiensis (total length  = 209.5 cm) collected on 24 January 
2018 in Georgetown County, South Carolina. A = feet of both birds 
(arrows); B = skull of most digested bird (arrow indicates bill).
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scavenging by A. mississippiensis. Also, the carcasses may have 
been disposed of by hunters after removing the breast meat for 
consumption, and the remaining tissues then consumed by A. 
mississippiensis. Indeed, on some public hunting areas, hunters 
often discard waterfowl remains at houseboat mooring areas, 
and A. mississippiensis have been noted to regularly feed on 
these opportunistically (R. Bourgeois, pers. comm.).  

Anas clypeata and other waterfowl typically do not migrate to 
the southeastern states until autumn, when cooler temperatures 
often cause A. mississippiensis to limit feeding (Elsey et al. op. 
cit.; Gabrey and Elsey op. cit.). Thus other members of this taxa 
might be rarely (and possibly only opportunistically) consumed 
by A. mississippiensis and other large adult crocodilians.   

This paper represents Technical Contribution Number 6630 
of the Clemson University Experiment Station.

RUTH M. ELSEY (e-mail relsey@wlf.la.gov), MICKEY MILLER, 
DWAYNE LEJEUNE, Louisiana Department of Wildlife and Fisheries, 5476 
Grand Chenier Highway, Grand Chenier, Louisiana 70643 USA; KYLE REED, 
NICHOLAS LATIOLAIS,  Louisiana Department of Wildlife and Fisheries, 
2415 Darnall Road, New Iberia, Louisiana, 70560 USA; MARK MCALISTER, 
JAMIE DOZIER, PHILIP M. WILKINSON, Tom Yawkey Wildlife Center, 
South Carolina Department of Natural Resources, 1 Yawkey Way South., 
Georgetown, South Carolina 29440 USA; THOMAS R. RAINWATER, Tom 
Yawkey Wildlife Center & Belle W. Baruch Institute of Coastal Ecology and 
Forest Science, Clemson University, P.O. Box 596, Georgetown, South Caro-
lina 29442, USA.

ALLIGATOR MISSISSIPPIENSIS (American Alligator). BICEPH-
ALY. Bicephaly has been reported in turtles, snakes, and lizards 
(Palmieri et al. 2012. J. Comp. Pathol. 149:368–371; Rufino de Al-
buquerque et al. 2013. Herpetol. Notes. 6:85–87; Martinez Silves-
tre and Barrio-Amoros 2018. Mesoamer. Herpetol. 5:195–197), 
but to our knowledge this form of axial anomaly has not been 
well documented in crocodilians. We herein report three cases of 
bicephaly in Alligator mississippiensis (two hatchlings and one 
late-stage embryo). 

On 21 August 2018, an Alligator mississippiensis (hereafter 
alligator) with bicephaly was hatched by a co-worker of VMS at a 
commercial alligator farm in Vermilion Parish, Louisiana. It was 
one of 30 hatchlings obtained from 30 eggs in a clutch collected 
from an alligator nest on 28 June from private wetlands, as part 
of the Louisiana Department of Wildlife and Fisheries (LDWF) 
legally sanctioned egg “ranching” program (Elsey and Kinler 
2011. In P. S. Soorae [ed.], Global Re-introduction Perspectives: 
2011. More Case Studies from around the Globe, pp. 125–129.  
IUCN/SSC Re-introduction Specialist Group, Gland, Switzerland, 
and UAE: Environment Agency-Abu Dhabi). The hatchling was 
apparently robust and healthy at the time of hatching; indeed it 
was overlooked and went unnoticed until four days after hatching 
(the commercial farm incubated 50,307 alligator eggs in 2018). 
No other hatchlings in the clutch were similarly affected. Once 
detected, the hatchling was isolated and maintained by itself 
in a plastic container; no water was added due to concerns of 
aspiration, and no food was presented. The LDWF was notified 
of the unusual hatchling, and the alligator was transported to 
the LDWF’s field research station at Rockefeller Wildlife Refuge 
in Grand Chenier on 30 August. 

Upon receipt at the LDWF facility, the alligator was measured 
(22.8 cm total length) and had a mass of 43.12 g, within the 
normal range for this species (Elsey and Trosclair 2008. Herpetol. 
Bull. 105:13–18). It was active, vocalizing, and ambulating within 
the storage container. It was believed to exhibit bicephalism, 

with the two heads were fused in the midline, with a normal eye 
on each lateral aspect, and a shared fused eye in the center (Fig. 
1). The nictitating membranes functioned normally on the lateral 
eyes, and each maxilla had a visible caruncle. The maxillae and 
mandibles were slightly misaligned (Fig. 2). 

The alligator was maintained in a plastic storage bin, and 
placed in a humid heated environment (Elsey and Trosclair 2008, 
op. cit.). Water was added to provide hydration, with care taken 
to keep the water level very shallow (< 0.5 cm) and below that 
of the nostrils to avoid aspiration. The alligator was provided 
a dry pelletized food on 30 August, and again on 31 August, 
although it was uncertain if attempts at feeding had been made. 
The hatchling appeared active, freely moving about the holding 
container, and vocalizing on 31 August. The following morning, 
however, the alligator was found dead. 

Upon close examination, a narrow band of tissue was present 
near the midline at the anterior part of the jaws which seemingly 
prevented full opening of the jaws; we are unsure to what extent 
the jaws could have opened spontaneously. The jaws were then 
gently pried open about 1 cm, and a blunt object inserted past 
the palate of each head to determine if the esophageal tracts 
were open. However, the probe could not pass further than about 
2 cm on both sides, possibly due to meeting an obstruction, 

Fig. 1. Dorsal view of Alligator mississippiensis hatchling with bi-
cephaly.

Fig. 2. Ventral view of head of bicephalic Alligator mississippiensis 
hatchling.
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constriction, or blind pouch. Thus, we believe the alligator would 
not have been capable of ingesting and swallowing food/prey. 
We did not observe any retained food pellets in the oropharynx. 
Although a necropsy was not conducted, we believe the alligator 
may have aspirated water into the lungs, despite our attempts to 
provide only shallow water for modest hydration. 

Review of anecdotal observations also include a non-viable 
bicephalic A. mississippiensis late-stage embryo encountered by 
RME in August 1992 from eggs incubated at Rockefeller Wildlife 
Refuge. A large amount of unresorbed yolk was present, and 
the combined mass of the embryo and yolk was 37.85 g; after 
removing the yolk the embryo mass was 20.45 g, which is quite 
small relative to a full term hatchling (Elsey and Trosclair 2008, 
op. cit.). The specimen (Fig. 3) had several other abnormalities, 
including lack of a mandible, a whorled tail structure, and 
scoliosis/kyphosis. 

Additionally, RME was informed of a “two-headed alligator” 
in August 1991, also hatched by a commercial alligator farmer 
in Louisiana. Similar to the specimen herein described, it was 
reported to be joined at the center of the skull, and have only two 
eyes on each of the lateral aspects, with no eye in the midline. 
One mandible was shorter than normal. It was maintained in 
captivity, quite active, and lived for approximately two months, 
but was never observed eating (S. McAndrew, pers. comm). 

Our review of the literature finds two reports listed under 
“axial bifurcation and partial twinning” malformations in 
developmental abnormalities in embryonic crocodilians 
(Ferguson 1985. In C. Gans et al. [eds.], Biology of the Reptilia: 
Volume 14, Development A, pp. 329–491. John Wiley and Sons, 
Inc.). Both reports were personal communications, the first for 
A. mississippiensis was reported as a “Stage 21 double-headed 
embryo” by T. Joanen; the other was for C. niloticus (Nile 
Crocodile) as “double head, two tails and four hind legs” by J. 
Hutton and J. Loveridge; the later may have been a conjoined 
twin rather than a case of bicephalism. 

Several possible etiologies for bicephaly are noted by 
Martinez Silvestre and Barrio-Amoros (op. cit., and references 
therein), and include exposure to adverse environmental factors, 
toxins, infectious agents; or genetic abnormalities or aberrant 
incubation temperatures. Frye (1991. Biomedical and Surgical 

Aspects of Captive Reptile Husbandry. Krieger Publishing 
Company, Malabar, Florida. 637 pp.) noted a Gopher Snake with 
bicephaly experienced difficulty in locomotion and feeding due 
to competition between the two heads acting independently. In 
one case however, an immature Chrysemys picta picta (Eastern 
Painted Turtle) with bicephaly appeared healthy initially and 
fed normally with both heads, but died in a local wildlife 
rehabilitation center less than two months after being collected 
from a lawn of a private residence (Mays and Persons 2013. 
Herpetol. Rev. 44:304). 

Bicephaly is apparently an extremely rare developmental 
abnormality in A. mississippiensis. Both of us have observed this 
malformation in a hatchling alligator only once despite many 
years of experience incubating and hatching large quantities of 
alligator eggs annually (RME ca. 30 years of experience, VMS 26 
years). Additionally, S. McAndrew (pers. comm.) has also only 
seen this anomaly once in his extensive experience; his facility 
has incubated 928,463 alligator eggs since 1989, and he has 
not observed another alligator with bicephaly of the 801,740 
hatchlings produced. However, it is possible with such large 
quantities of hatchlings that an abnormal individual could 
have been overlooked or unreported, and died without being 
detected. With continued expansion of commercial alligator 
farming enterprises in Louisiana (Elsey 2017. Louisiana Wildlife 
Insider. Fall/Winter 2017, pp. 2–6), it would be of interest to see 
if additional cases are reported in the future, and in particular to 
learn if any similarly affected crocodilians are able to ingest and 
digest food adequately and live beyond the early hatchling stage. 

We appreciate the assistance of Mickey Miller for reporting the 
occurrence of the alligator, and Angela Guidry for transportation 
of the specimen between facilities. 

RUTH M. ELSEY, Louisiana Department of Wildlife and Fisheries, Rock-
efeller Wildlife Refuge, 5476 Grand Chenier Highway, Grand Chenier, Loui-
siana 70643, USA (e-mail: relsey@wlf.la.gov); VELMA M. STELLY, Vermilion 
Gator Farm, 12906 Community Road, Abbeville, Louisiana 70510, USA.

CROCODYLUS MORELETII (Morelet’s Crocodile). MORPHO-
LOGICAL ABNORMALITY. Injuries and physical deformities in 
skull and body of crocodilians have long been reported (Iordansky 
1973. In Gans and Parsons [eds.], Biology of the Reptilia, pp. 201–
262. Academic Press, Inc., New York; Youngprapakorn et al. 1994. 
A Color Atlas of Diseases of the Crocodile. Style Creative House 
Co. Ltd, Bangkok, Thailand. 76 pp.), and attempts to quantify its 
frequency based on opportunistic data have been made for some 
species, such as the Nile Crocodile (Crocodylus niloticus, Cott 
1961. Trans. Zool. Soc. Lond. 29:1−337), Saltwater Crocodile (Croc-
odylus porosus, Webb and Messel 1977. Aust. Wildl. Res. 4:1–19), 
Spectacled Caiman (Caiman crocodilus, Staton and Dixon 1975. 
Mem. Soc. Cienc. Nut. La Salle 35:237–265; Gorzula 1978. Oecolo-
gia 34:21–34), Freshwater Crocodile (Crocodylus johnstoni, Webb 
and Manolis 1983. Aust. Wildl. Res. 10:407–420), and New Guinea 
Crocodile (Crocodylus novaeguineae, Montague 1984. J. Herpe-
tol. 18:201–204). However, data on frequency and survivability of 
those specimens are scarce. Jaw misalignment has been report-
ed as an overall low incident abnormality (≤ 0.5% of all examined 
individuals) in the previously mentioned studies, with higher fre-
quency in small individuals (SVL < 40 cm). For C. moreletii, a great 
deal of studies reporting clinical injuries and physiological abnor-
malities have been published (summarized in Padilla and Weber 
2016. Dis. Aquat. Org. 120:151−158; Sigler and Gallegos 2017. El 
conocimiento sobre el cocodrilo de Morelet Crocodylus moreletii 
(Duméril y Duméril 1851) en México, Belice y Guatemala. México, 

Fig. 3. Late stage embryo of Alligator mississippiensis exhibiting bi-
cephaly.
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D.F. 216 pp.), but to our knowledge there are no published ac-
counts on skull morphological abnormalities in C. moreletii. 

Herein, we report a significant jaw misalignment, suggesting 
a congenital disorder, of a young C. moreletii (SVL = 25.5 cm, 
total length = 49.5 cm, weight = 0.2 kg) we encountered during a 
spotlight survey on 22 July 2018 in a freshwater lake (18.8099°N, 
90.1381°W; WGS 84, 55 m elev.) in Balam-Ku State Reserve, 
Campeche, Mexico. The crocodile was located close to the margin 
(20 cm away from firm ground) and responded to the hatchling 
calls made by us. Upon capture, we realized that it had a significant 
upper jaw misalignment, with a skew to the right on a 20° angle 
(Fig. 1). It has been suggested that major jaw abnormalities hinder 
a crocodile’s ability to capture prey, affecting growth and survival 
rates (Webb and Messel, op. cit.; Webb and Manolis, op. cit.). 
Despite the significant skewness angle we observed, visual body 
condition inspection and palpation revealed that the crocodile 
showed no signs of malnutrition, and was in fact well nourished. 
Jaw misalignment did not seem impede its feeding, which at 
this size class consists mainly of small fish, insects, and other 
small invertebrates (Platt et al. 2006. Herpetol. J. 16:281–290), as 
the crocodile exhibited a body mass similar to other captured 
individuals of comparable size (mean = 0.2 kg, N = 5). On the other 
hand, we suspect that if this crocodile reaches the next size class 
where it would take on different prey (e.g., larger fish and other 
vertebrates), jaw misalignment might hamper its prey capture 
capabilities and compromise its survival.

JOSÉ ANTÓNIO L. BARÃO-NÓBREGA, Operation Wallacea, Wallace 
House, Lincolnshire, UK & School of Environment and Life Sciences - Uni-
versity of Salford, Lancashire, UK (e-mail: jose.antonio@opwall.com); SER-

GIO E. PADILLA, Centro de Desarrollo Sustentable, Universidad Autóno-
ma de Campeche, Mexico (e-mail: sepadill@uacam.mx).

SQUAMATA — LIZARDS

ANOLIS PUNCTATUS (Spotted Anole, Amazon Green Anole). 
NEW HABITAT. Anolis punctatus is a green anole, with granu-
lar, smooth or keeled dorsal scales (Avila-Pires 1995. Lizards of 
Brazilian Amazonia [Reptilia: Squamata]. Zool. Verh., 299:1–706), 
distributed in Brazil, French Guiana, Suriname, Guyana, Peru, 
Ecuador, Colombia, and Bolivia (Uetz et al. 2017. The Reptile Da-
tabase: http://www.reptile-database.org. Accessed 3 Mar 2017). 
This species is diurnal, usually solitary, and inhabits tree trunks, 
thick vines and the ground of clearings (Avila-Pires 1995, op. cit.). 
 At 1130 h on 16 Nov 2015, we observed an adult A. punctatus 
in the moist rocky floor of the Planaltina Cave, Brasil Novo – Pará 
State, Brazil (3.3761°S, 52.5761°W). The lizard was ca. 1 m from 
the entrance of the cave on the rock floor, and hopped onto the 
cave wall. The cave was ca. 3 m tall and 10 m deep (horizontally), 
and is part of a network that includes 1.5 km of caves. The habitat 
outside the cave was secondary vegetation.

EMIL JOSÉ HERNÁNDEZ-RUZ, Laboratório de Zoologia, Faculdade 
de Ciências Biológicas, Universidade Federal do Pará/UFPA, Campus de 
Altamira, Rua Coronel José Porfírio, 2515 - CEP 68372040 - Altamira – PA, 
Brazil; e-mail:emilhjh@yahoo.com.

BRACHYMELES BICOLOR (Philippine Slender Skink). DIET. 
Brachymeles bicolor is a pentadactyl, semi-fossorial lizard in-
habiting two mountain ranges across northwestern and north-
eastern Luzon Island (Siler et al. 2011. J. Herpetol. 45:355–369). 
Despite the recognized species diversity in the genus having 
nearly tripled over the last decade as a result of numerous sys-
tematic studies (Davis et al. 2014. J. Herpetol. 48:480–494; Davis 
et al. 2016. Zootaxa. 4132:30–43), little is known about the ecol-
ogy of specific species. Due to their semi-fossorial nature, it has 
long been inferred that members of the genus feed widely on 
small invertebrates. In 2012, a single observation was published 
describing opportunistic feeding in B. boulengeri on another, 
smaller member of the genus, B. bonitae (Siler 2012. Herpetol. 
Rev. 43:130). However, to the best of our knowledge, this is the 
first record of saurophagy for the genus Brachymeles.
 On 4 June 2017, during an expedition to the Philippines, we 
collected a sub-adult female B. bicolor (total length = 104 mm, 
30.7 g) in a large rotting log at 805 m elev. on Mt. Palali, Barangay 

Fig. 1. Significant jaw misalignment on a young Crocodylus moreletii 
in Balam-Ku State Reserve, Campeche, Mexico.

Fig. 1. Sub-adult female Brachymeles bicolor (EDE 037, top) with 
regurgitated Calamaria gervaisi (EDE 038, bottom).
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Maddiangat, Nueva Vizcaya Province, Luzon Island, Philippines 
(16.46051°N, 121.22263°E, WGS 84; 805 m elev.). Within one hour 
of collection, the specimen regurgitated an adult Calamaria ger-
vaisi (total length 152 mm, 2.2 g; Fig. 1). Both specimens were 
preserved and deposited at the Sam Noble Oklahoma Museum 
of Natural History (EDE 037: B. bicolor; EDE 038: C. gervaisi). 
Fieldwork was supported by NSF IOS 1353683 to CDS and NSF 
IOS 1353703 to PJB.

ERIKA G. SCHAPER (e-mail: erschaper@clarku.edu), PHILIP J. BERG-
MANN (e-mail: pbergmann@clarku.edu), and GEN MORINAGA, Depart-
ment of Biology, Clark University, 950 Main Street, Worcester, Massachusetts 
01610, USA (e-mail: gmorinaga@clarku.edu); JASON FERNANDEZ, Imus, 
Cavite Province, Luzon Island, Philippines (e-mail: jasonfernandez509@gmail.
com); SIERRA N. SMITH (e-mail: sierrasmith@ou.edu), ELYSE D. ELLS-
WORTH (e-mail: Elyse.D.Ellsworth-1@ou.edu), and CAMERON D. SILER, Sam 
Noble Oklahoma Museum of Natural History, University of Oklahoma, 2401 
Chautauqua Ave., Norman, Oklahoma 73072, USA (e-mail: camsiler@ou.edu).

CNEMASPIS KENDALLII (Kendall’s Day Gecko). PREDATION. 
Cnemaspis kendallii is a small (SVL to 80 mm), day-active gecko, 
encountered in lowland forests of western Borneo (Das 2010. A 
Field Guide to the Reptiles of South-east Asia. New Holland Pub-
lishers [UK] Ltd., London. 376 pp.). Its natural predators have 
thus far been unrecorded.

At 1038 h on 9 October 2018, an adult C. kendallii was observed 
being consumed by a Low’s Squirrel, Sundasciurus lowii, perched 
on a near horizontal liana, ca. 3.5 m above ground (Fig. 1), ca. 5 m 
off the trail and ca. 624 m from the start of the Belian Trail of Kubah 
National Park (01.87000°N, 110.33583°E, WGS84; 74 m elev.), 
Sarawak, East Malaysia (northwestern Borneo). The prey was 
identified on the basis of head shape, body proportions, and dorsal 
color pattern, and was estimated to be ca. 60–70 mm SVL, based on 
size relative to that of its predator. The distal ca. 60% of the gecko’s 
tail was missing, possibly from injury associated with its capture. 
The diet of the squirrel, distributed over Peninsular Malaysia 
and Borneo, and averaging 140 mm in head–body length, was 
previously reported to include plant material, primarily tree bark, 
and also fruits (Abdullah et al. 2001. Mammal Stud. 26:133–144; 
Phillipps 2018. Phillipps’ Field Guide to the Mammals of Borneo 
and Their Ecology: Sabah, Sarawak, Brunei, and Kalimantan. 
Second edition. John Beaufoy Publishing, London. 400 pp.).

This observation is the first report of predation on Cnemaspis 
kendallii, as well as the first record of animal prey in the diet of 
Sundasciurus lowii.

We thank the Institute of Biodiversity and Environmental 
Conservation, Universiti Malaysia Sarawak, for support, and 
the Sarawak Forest Department for permission (Permit number 
WL049/2017). Joseph K. Charles helped in the identification of 
the squirrel. Fieldwork was funded by a research grant from the 
Niche Research Grant Scheme (NRGS IA010200-0708-0007).

WONG JYE WEN (e-mail: sandrawongjyewen@gmail.com); VERONI-
CA MARTIN (e-mail: vero35nica@gmail.com); IZNEIL NASHRIQ (e-mail: 
izneilnshrq@gmail.com); INDRANEIL DAS, Institute of Biodiversity and 
Environmental Conservation, Universiti Malaysia Sarawak, 94300 Kota Sa-
marahan, Sarawak, Malaysia (e-mail: idas@unimas.my).

DACTYLOA ROQUET ZEBRILA (Martinique’s Anole). FRU-
GIVORY. Although anoles are generally considered insecti-
vores, the number of species observed to include fruit in their 
diet is slowly increasing. West Indian species appear to be far 
more frugivorous than mainland species (Herrel et al. 2004. 
Oecologia 140:160–168). Losos (2009. Lizards in an Evolution-
ary Tree. University California Press, Berkeley, California. 507 
pp.) suspected that future studies would show all but the small-
est species occasionally eat fruit. However, the endemic Dac-
tyloa roquet of Martinique in the Lesser Antilles has not been 
reported to consume fruit, although it does ingest plant matter 
(Henderson and Powell. 2009. Natural History of West Indian 
Reptiles and Amphibians. University Press of Florida, Gaines-
ville, Florida. 495 pp.).
 On 11 July 2017, several Dactyloa roquet zebrila were ob-
served in a small littoral forest near Fond Capot (14.68075°N, 
61.17016°W) on the west coast of Martinique. At the time, Eryth-
roxylum havanense was fruiting and the conspicuous, red fruits 
littered the forest floor. The anoles were most abundant on the 
lower trunks of the larger trees. At one point a large male de-
scended to the ground and grabbed a fruit in its jaws (Fig. 1). 
It proceeded by rubbing the fruit on a rock until the seeds were 
separated from the pulp, which in turn was hastily consumed. A 
number of seeds had piled up at the base of the trees and many 
of the other anoles had red fruit juice on their lips. This suggest-
ed that removing the seeds from the fruits and just consuming 
the pulp was a common practice.
 Other anole species ingest entire fruits, pass the seeds 
through the gut and, by defecating, transplant them away from 
the parent plant. Such species could thus play a role in seed dis-
persal (e.g., Giery et al. 2017. Food Webs 11:13–16). By removing 
the seeds before ingestion, and thereby not carrying them much 

Fig. 1. A Low’s Squirrel, Sundasciurus lowii, with a Cnemaspis 
kendallii at Kubah National Park, Sarawak, Malaysia.

Fig. 1. Male Dactyloa roquet zebrila with a fruit of Erythroxylum ha-
vanense in its jaws.
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farther than where the fruit had fallen, would make D. roquet ze-
brila a relatively poor disperser of E. havanense.

THOMAS BILLE, Holmegaardsvej 90A, 4684 Holmegaard, Denmark; 
e-mail: t.bille@mail.dk.

ENYALIUS BILINEATUS (Two-lined Fat-headed Anole). DEFEN-
SIVE BEHAVIOR. Enyalius bilineatus is a species of semi-arbore-
al lizard with a distribution in the southeastern, central-western, 
and northeastern regions of Brazil (Rodrigues et al. 2014. Mol. 
Phylogenet. Evol. 81:137–146; Sales et al. 2015. Brazil. Check List 
J. Biodivers. 11:10–12). Defensive behaviors of E. bilineatus re-
main largely unknown. Here we report the types and frequency 
of defensive behaviors made by E. bilineatus upon capture. This 
study took place at the National Forest of Ritápolis (21.05586°S, 
44.27164°W, WGS 84; 896 m elev.), Minas Gerais, Brazil. Sampling 
occurred between January 2012 and October 2016. Individuals 
were caught by pitfall trap and funnel associated with a guide 
fence and collected manually. The following defensive behaviors 
were recorded at the moment at which the lizards were manu-
ally removed from the field-installed traps and put in transport 
boxes, and are based on 109 specimens: open mouth display 
(91%) (Fig. 1A), bite (81%) (Fig.1B), whip tail (80%) (Fig. 1C), hiss-
ing (52%), thanatosis (18%) (Fig. 1D), gular inflation (13%), and 
cloacal discharge (12%). We emphasize that thanatosis occurred 
only following a more specific stimulation: turning the animal 
on its back, holding it in this position for about three seconds, 
and then releasing. This stimulus was done on 23 individuals, 
with 20 exhibiting thanatosis. Permission to collect lizards was 
authorized by Instituto Chico Mendes de Conservação à Biodi-
versidade (ICMBio 31727). 

MARCO A. SILVA (e-mail: marco.silva@ecologia.ufjf.com.br) and AL-
EXANDRE A. HUDSON, Programa de Pós-Graduação em Ecologia, Univer-
sidade Federal de Juiz de Fora, 36036-900, Juiz de Fora, Minas Gerais, Brazil 
(e-mail: hudsonran@gmail.com); BERNADETE M. SOUSA, Departamento 
de Zoologia, Universidade Federal de Juiz de Fora, 36036-900, Juiz de Fora, 
Minas Gerais, Brazil (e-mail: bernadete.sousa@gmail.com).

HEMIDACTYLUS TURCICUS (Mediterranean Gecko). DISPER-
SAL BY MOTOR VEHICLE. Evidence of dispersal of amphibians 
and reptiles by motor vehicles (vehicular rafting) is mounting (e.g., 

Norval et al. 2012. Herpetol. Notes 5:451–452; Herman 2013. Her-
petol. Rev. 45:203–205; Hecnar and Hecnar 2018. Herpetol. Rev. 
47:108–109) and it can be an important conservation issue when 
long distances are involved (Davis et al. 2011. Nature 474:153–154) 
and exotic species become established (Meshaka et al. 2004. The 
Exotic Amphibians and Reptiles of Florida, Krieger Publishing, 
Malabar, Florida. 166 pp.). 

On 8 April 2018, a gecko (ca. total length = 12 cm) emerged from 
the external mirror housing of a Jeep being towed by a Winnebago 
motorhome just after it arrived at a family campground near Grand 
Bend, Ontario (43.2574°N, 81.8033°W; WGS 84). The motorhome 
was driven from Winter Haven, Florida where the owners spent 
the winter (28.0333°N, 81.7167°W; WGS 84) and covered a road 
distance of 2080 km (ca. 19-h drive). The gecko was photographed 
by H. W. Bober and regularly observed on the exterior decks and 
walls of mobile homes and nearby trees until the end of August. 
We identified the specimen as an adult Hemidactylus turcicus, 
verified by M. Nickerson of the Florida Museum of Natural History, 
and submitted digital photograph vouchers to A. Lathrop of the 
Royal Ontario Museum (ROMdm 01139a–c).

Hemidactylus turcicus is native to the Mediterranean basin but 
has been introduced to Cuba, France, Mexico, Panama, Puerto 
Rico, and the United States (IUCN Redlist, www.iucnredlist.org; 13 
October 2018). Mediterranean Geckos were first reported in North 
America from Florida in 1915 (Stegneger 1922. Copeia 1922:56) 
and now have a well-established range in the southeastern United 
States (Powell et al. 2016. Field Guide to Reptiles and Amphibians 
of Eastern and Central North America, 4th ed. Houghton Mifflin 
Harcourt Publishing, New York. 494 pp.). This species is associated 
with human structures and its widely scattered pattern of dispersal 
in the United States is attributed to human-assisted transport 
along highways (Davis 1974. J. Herpetol. 8:77–80; Godley et al. 
1981. Herpetol. Rev. 12:84–86; Meshaka 1995. Florida Sci. 58:10–
15). Vehicular rafting may also have played an important role 
in the distribution of other non-native lizards in North America 
including the Anolis sagrei (Brown Anole) from the Caribbean 
(Godley et al., op. cit.; Campbell 1996. Herpetol. Rev. 27:155–
157), and Hemidactylus frenatus (House Gecko) from the Orient 
(Meshaka et al., op. cit.; Norval et al., op. cit.).

To our knowledge this is the first record of H. turcicus 
occurring in Canada. The nearest verified records are about 300 
km southeast in Beaver County, Pennsylvania, USA (40.7589°N, 
80.3197°W, WGS 84; Carnegie Museum of Natural History CM 
31440) and about 450 km southwest in Wayne County, Indiana 
(39.8355°N, 84.8941, WGS 84°W; Florida Museum of Natural 
History UF 165669). Whether this species can successfully 
establish in the cooler temperate climate of southwestern 
Ontario remains unknown. 

STEPHEN J. HECNAR (e-mail: shecnar@lakeheadu.ca) and DARLENE 
R. HECNAR, Department of Biology, Lakehead University, 955 Oliver Road, 
Thunder Bay P7B 5E1, Ontario, Canada. 

HOLBROOKIA LACERATA (Spot-tailed Earless Lizard). PRE-
DATION. Holbrookia lacerata is a small phrynosomatid lizard 
found in short-grass plains from south and central Texas into 
northern Mexico (Hibbitts and Hibbitts 2015. Texas Lizards: A 
Field Guide. University of Texas Press, Austin, Texas. 333 pp.). 
They are a cryptic, easily startled lizard that has been little 
studied (Axtell 1956 Bull. Chicago Acad. Sci. 10:163–179). Here 
we report the first record of H. lacerata as prey for Hypsiglena 
jani. During telemetry fieldwork on H. lacerata, the radio signal 
of an individual was located at the corner of an oil-well pad at 

Fig. 1. Defensive behaviors presented by Enyalius bilineatus. A) open 
mouth; B) bite; C) whip tail; D) thanatosis.
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0900 h on 28 June 2017, approximately 63 m northwest of the 
prior fix at 1312 h on 27 June 2017. The signal was coming from 
a large pile of rocks, atypical habitat for H. lacerata. Careful re-
moval of the top layer of rocks exposed an adult H. jani, with a 
distended stomach. We palpated the snake, which regurgitated 
the H. lacerata with the radio still attached (Fig. 1). At the initial 
capture of the lizard on 26 June 2017, before attaching the radio, 
mass was 4.8 g, SVL was 54 mm, and tail length was 42 mm. After 
regurgitation, prey mass = 4.3 g, SVL = 59.5 mm, and tail length 
= 40.4 mm. The H. jani measured 17.3 g, SVL = 279 mm, and tail 
length = 50 mm. Prey to predator weight ratio was 27.7%, and 
total length ratio was 29.2%.

Hypsiglena jani is a known predator of many lizard 
species, and phrynosomatid lizards appear to comprise a large 
proportion of their diet (Rodríguez-Robles et al. 1999. Copeia 
1999:93–100). Consistent with previously reported H. jani 
predation activity, the snake swallowed the lizard head-first. The 
radio, which was attached mid-dorsal with the radio antenna 
extending posteriorly, along and past the tail of the lizard, did not 
appear to hinder swallowing. Both specimens were collected and 
deposited in the Biodiversity, Research and Teaching Collections 
at Texas A&M University, College Station as H. jani: TCWC 103603 
and H. lacerata: TCWC 103604. Both specimens collected under 
the authority of a Texas Parks Wildlife Department scientific 
permit [SPR-0506-662].

DANIELLE K. WALKUP, Department of Wildlife and Fisheries Scienc-
es, Texas A&M University, 2258 TAMU, College Station, Texas 77840, USA 
(e-mail: dkwalkup@tamu.edu); CONNOR S. ADAMS (e-mail: conadams-
22scott@gmail.com ), WADE A. RYBERG, Texas A&M Natural Resources 
Institute, AgriLife Services Building, 578 John Kimbrough Blvd., Suite 120, 
College Station, Texas 77840, USA (e-mail: waryberg@tamu.edu); TOBY J. 
HIBBITTS, Texas A&M Natural Resources Institute; Biodiversity, Research 
and Teaching Collection,  Department of Wildlife and Fisheries Sciences, 
Texas A&M University, Wildlife Fisheries and Ecological Science, 2258 
TAMU, College Station, Texas 77843, USA (e-mail: thibbitts@tamu.edu).

KENTROPYX STRIATA (Striped Kentropyx). DIET. Kentropyx 
striata is widely distributed within Amazonia, occurring in Ven-
ezuela, Guyana, Suriname, French Guiana, Colombia, Trinidad 
and Tobago, and Brazil (Avila-Pires 1995. Zool. Verh. 299:1–706). 
It is a heliothermic species commonly found on the ground or 
beneath vegetation in open areas (Avila-Pires 1995, op. cit.; Vitt 
and Carvalho 1992. Can. J. Zool. 70:1995–2006). The diet of K. 

striata is composed mainly of arthropods (all stages includ-
ing eggs, larvae, pupae, and adults), as well as molluscs, oligo-
chaetes, and plant material (e.g., fruits) (Magnusson 1993. J. Her-
petol. 27:380–385; Vitt and Carvalho, op. cit.; Mesquita et al. 2006. 
South Amer. J. Herpetol. 1:61–71). The only vertebrate prey of K. 
striata reported to date are anuran amphibians and lizards (Vitt 
and Carvalho, op. cit.). Here we report the predation of a species 
of lizard not yet registered in the diet of the K. striata.

On 5 December 2015 at 1205 h in the village of Santa Maria 
do Tapará, Santarém, Pará, Brazil (2.353071ºS, 54.568990ºW; 
WGS 84; 8 m elev.), an adult male K. striata (SVL = 109.51 mm) 
was collected by hand. At the time of capture the lizard was 
foraging on the ground in a clearing within a small fragment 
of secondary forest. The lizard was euthanized, and stomach 
contents were analyzed (Fig. 1A). A partly digested adult female 
Anolis auratus (total length 60.48 mm; Fig. 1B) was found among 
stomach contents. The prey had been ingested headfirst. Both 
prey and predator are housed in the herpetological collection of 
the Universidade Federal do Oeste do Pará (UFOPA-H 1236).

The K. striata was collected in an area of seasonal floodplain 
(várzea), occurring in syntopy with three other heliothermic lizard 
species: Ameiva ameiva, Anolis auratus, and Varzea bistriata. 
Anolis auratus is a semi-arboreal species commonly found in 
grasses and shrubs in open environments and, like K. striata, has 
an activity peak of from 0900–1300 h (Vitt and Carvalho, op. cit.). 
Saurophagy by sympatric species of lizards often occurs in nature 
(see examples in Siqueira and Rocha 2008. South Amer. J. Herpetol. 
3:82–87; Pergentino et al. 2017. Herpetol. Notes 10: 225–228). The 
predation record presented here corroborates information on the 
generalist and opportunistic habit of K. striata.

We are grateful to R. A. S. Santos (“Sr. Branco”), M. S. A. Souza, 
and V. Souza for providing logistical support during fieldwork. L. 
F. C and J. L. P. thank the Federal University of Western Pará for 
scholarships. A. Barnett helped with the English. MSS thanks the 
Coordeção de Aperfeiçoamento de Pessoal de Nível Superior 
(CAPES) for the masters scholarship. 

ALFREDO P. SANTOS-JR (e-mail: alphredojr@hotmail.com), LEAN-
DRO F. COSTA (e-mail: biologo.ufopa@gmail.com), MAIUME SILVA-DA-

Fig. 1. Adult female Holbrookia lacerata regurgitated from adult 
Hypsiglena jani. 

Fig. 1. Kentropyx striata specimen from the village of Santa Maria do 
Tapará, Santarém, Pará, Brazil, showing the ingested Anolis auratus 
specimen. (A) General ventral view of the lizard (UFOPA-H 1236; 
male; snout–vent length = 109.51 mm) and (B) ventral view of prey 
(total length 60.48 mm).
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SILVA (e-mail: maiume.biologia@gmail.com), JULIANA LOURIDO PI-
MENTEL, and SÍRIA RIBEIRO (e-mail: siherp@hotmail.com), Universidade 
Federal do Oeste do Pará, Rua Vera Paz, s/n, Salé, 68035-110, Santarém, 
Pará, Brazil. 

LIOLAEMUS CUYANUS. SAUROPHAGY. Liolaemus cuyanus is a 
diurnal, omnivorous, and psammophilous lizard endemic to the 
Argentinian Monte phytogeographic province (Cei 1993. Reptiles 
del Noroeste, Nordeste y Este de la Argentina. Herpetofauna de 
Las Selvas Subtropicales, Puna y Pampas. Mus. Reg. Sc. Nat. To-
rino.. Monografia XIV. 949 pp.). Prey categories that dominate its 
diet are Hymenoptera (Formicidae), Hemiptera, and Coleoptera, 
as well as seeds, fruits, and flowers (Moreno Azócar and Acosta 
2011. J. Herpetol. 45:283–286). During a study of reproduction of 
this species, a whole individual of Homonota underwoodi (Phyl-
lodactylidae; Fig. 1), was found in the stomach of an adult female 
(SVL = 66.2 mm; Herpetological collection Fundación Miguel Lil-
lo, Tucumán, Argentina, FML30279), collected at 1700 h on 1 De-
cember 2010, in the Antinaco-Los Colorados Valley (28.8202°S, 
67.3119°W, WGS 84; 1120 m elev.), La Rioja Province, Argentina. 
The prey item was an adult (SVL = 29.8 mm). This is the first re-
cord of saurophagy in L. cuyanus. As the predator is diurnal and 
the prey is crepuscular-nocturnal, the encounter might have oc-
curred through use of the same refuge.

GABRIELA A. GALLARDO, Departamento de Ciencias Básicas y Tec-
nológicas,  Universidad Nacional de Chilecito, Ruta Los Peregrinos sin 
número, 5360 La Rioja, Argentina (e-mail: gabrielagall@gmail.com); GUS-
TAVO J. SCROCCHI, Unidad Ejecutora Lillo (UEL), Miguel Lillo 251, 4000 
Tucumán, Argentina (e-mail: gustavo.scrocchi@gmail.com).

NOTOMABUYA FRENATA. NEW FOOD ITEM. Notomabuya fre-
nata is a viviparous skink widely distributed in open areas of 
Brazil, Bolivia, Paraguay, and Argentina (Hedges and Conn 2012. 
Zootaxa 3288:1–244). Females are larger than males, and its diet, 
obtained from a Cerrado population from Valinhos, São Paulo 
state, southeastern Brazil, was considered generalist and includ-
ing a large proportion of termites (Vrcibradic and Rocha 1998. J. 
Herpetol. 32:229–237). Here we describe the diet of this species 
based on 21 individuals collected in four localities of southeast-
ern Brazil and report a new food item for this lizard.

Between October 2008 and June 2009 we collected 21 
individuals of N. frenata in pitfall traps with drift fences in four 
areas of the Brazilian Atlantic forest in the municipalities of Bauru 
(N = 1), Gália (N = 7), Garça (N = 4), and Lupércio (N = 9), state 
of São Paulo, southeastern Brazil (Brassaloti 2010. Diversidade e 
estrutura de taxocenoses de anfíbios anuros em uma paisagem 

fragmentada no centro-oeste paulista. Unpublished MSc 
Dissertation. Universidade Estadual Paulista Júlio de Mesquita 
Filho, São José do Rio Preto, SP, Brazil). Lizards were euthanized 
in a CO

2
 saturated atmosphere, fixed in 10% formaldehyde, and 

preserved in 70% ethanol. Voucher specimens were deposited in 
the herpetological collection of Escola Superior de Agricultura 
Luiz de Queiroz, Universidade de São Paulo, Brazil (VESALQ 
1068–1085).

Lizards were dissected, and their gastrointestinal contents 
were analyzed under a stereomicroscope. Food items were 
determined to the lowest possible taxonomic level with the aid 
of dichotomous keys (spiders: Kaston et al. 1978. How to Know 
the Spiders. McGraw-Hill Science, Boston, Massachusetts. 288 
pp.; insects: Rafael et al. 2008. Insetos do Brasil: Diversidade e 
Taxonomia. Holos Editora, Ribeirão Preto, São Paulo, Brazil. 810 
pp.).

Twenty-seven food items belonging to eight prey categories 
were found in the stomachs (Table 1). The numerically most 
important item was insect eggs (present in only one stomach) 

Fig. 1. Comparison of predator (Liolaemus cuyanus) and prey (Ho-
monota underwoodi). Scale bar = 10 mm. 

table 1. Food items identified in the diet of the lizard Notomabuya 
frenata from southeastern Brazil.

Food items Abundance Frequency of 
  of item (%) stomachs with item (%)

Arachnida  

 Aranae 4 (14.8) 4 (33)

 Pseudoscorpiones 1 (3.7) 1 (8)

Hexapoda  

 Blattaria 2 (7.4) 2 (17)

 Hymenoptera (non-ant) 4 (14.8) 2 (17)

 Isoptera 5 (18.5) 1 (8)

 Orthoptera 1 (3.7) 1 (8)

 Insect larva 1 (3.7) 1 (8)

Arthropod eggs 9 (34.6) 1 (8)

Total 27 (100) 12 (100)

Fig. 1. Nine arthropod eggs found in the stomach of the skink 
Notomabuya frenata.



Herpetological Review 49(4), 2018

NATURAL HISTORY NOTES     745

(Fig. 1), followed by Isoptera, Aranae, and Hymenoptera (non-
ant). The more frequent item was Aranae. Two stomachs 
were empty, and the contents of seven stomachs could not be 
determined.

Despite the preference for spiders observed in our study, N. 
frenata could be considered an opportunist predator that may 
prey on social insects, like termites (the second more abundant 
prey item), if available, as reported for a large sample from 
Valinhos, São Paulo state, southeastern Brazil, where Isoptera 
was the most important item both in volume and in total number, 
and arthropod eggs were not recorded (Vrcibradic and Rocha, 
op. cit.). The presence of arthropod eggs in the diet confirms that 
this lizard is an active forager able to chemically locate immobile 
prey (Pianka and Vitt 2003. Lizards—Windows to the Evolution 
of Diversity. University of California Press, Berkeley. 333 pp.).

We thank CNPq (Conselho Nacional de Pesquisa e 
Desenvolvimento Tecnológico) for grants to GAT and JB 
(processes 147271/2014-2 and 309017/2016-5, respectively) and 
to FAPESP for a grant to RAB (process 2008/02476-4). Lizards 
were collected under the ICMBio collection license number 
18204-1. 

GUSTAVO A. TORELLI, FELIPE GOULART GONÇALVES, RICARDO 
A. BRASSALOTTI, JAIME BERTOLUCI, Escola Superior de Agricultura Luiz 
de Queiroz, Universidade de São Paulo, Piracicaba, SP, Brazil (e-mail: jaime.
bertoluci@usp.br).

PHYMATURUS ZAPALENSIS. DIET. Phymaturus has been de-
scribed as an entirely viviparous and strictly herbivorous genus 
(Cei 1986. Reptiles del Centro, Centro-oeste y Sur de la Argen-
tina. Herpetofauna de las Zonas Áridas y Semiáridas. Museo 
Regionale di Scienze Naturali, Torino, Italy. 527 pp.; Espinoza et 
al. 2004. Proc. Natl. Acad. Sci. USA 101:16819–16824; Córdoba 
et al. 2015. Rev. Mex. Biodivers. 86:1004–1013). However, indi-
viduals of Phymaturus zapalensis feed on mealworms (Tenebrio 
molitor) in captivity. Phymaturus zapalensis is a medium-sized 
liolaemid lizard endemic to rocky outcrops within and around 
Laguna Blanca National Park in Zapala, Occidental District, Neu-
quén Province, Argentina (39.07088°S, 70.38864°W, WGS 84; elev. 
824–1312 m). Herein we report on the first evidence of carnivory 
(insectivory) in wild P. zapalensis.
 The stomach and intestine of specimens from the collection 
of the Centro Regional Universitario Bariloche (7 adult females 
including 2 pregnant individuals, 8 adult males, and 5 juveniles 
including 3 females and 2 males) were removed and examined 
under an Olympus SZ-PT40 stereoscopic microscope. The ob-
servations of the stomach and intestine of the 20 individuals 
showed the presence of plant parts in all samples, and the pres-
ence of insects in 75% (N = 15) of the sample. These results sup-
port our observations in captivity, and confirm that P. zapalensis 
is the only known omnivorous species in its genus. The high-en-
ergy omnivorous diet of P. zapalensis could explain the capability 
of females to breed annually, instead of the characteristic bien-
nial cycle of other species in the genus (Boretto and Ibargüen-
goytía 2009. J. Herpetol. 43:96–104). If this difference holds, it 
may have consequences for growth and life history parameters, 
such as longevity, relative reproductive time, and proportion of 
adult life, allowing higher reproductive frequencies and higher 
investment in energy and biomass in each reproductive event, 
compared to congeners with an herbivorous diet (Boretto et al. 
2018. J. Comp. Physiol. B 188:491–503).

JORGELINA M. BORETTO (e-mail: borettojm@comahue-conicet.gob.
ar) and NORA IBARGÜENGOYTÍA, Departamento de Zoología, Laborato-

rio de Ecofisiología e Historia de vida de Reptiles, INIBIOMA–CONICET, Cen-
tro Regional Universitario Bariloche, Universidad Nacional del Comahue, 
San Carlos de Bariloche (8400), Río Negro, Argentina (e-mail: noraibarg@
gmail.com). 

PLESTIODON FASCIATUS (Five-lined Skink). ECTOPARASITES. 
Plestiodon fasciatus is widely distributed throughout the eastern 
United States and into southeastern Ontario, Canada. However, 
there are disjunct populations present in Minnesota, northeast-
ern Iowa, and southeastern Wisconsin (Moriarty and Hall 2014. 
Amphibians and Reptiles in Minnesota. University of Minnesota 
Press, Minneapolis, Minnesota. 370 pp.). Although ectoparasites 
are known to frequently infect reptiles (Frank 1981. In J. E. Coo-
per and O. F. Jackson [eds.], Diseases of the Reptilia Vol. 1., pp. 
359–383. Academic Press, London), very little is known about the 
ectoparasites that are present in Minnesota’s reptiles and am-
phibians. Furthermore, very little is known about ectoparasites 
that are found on lizards in Minnesota. Here, we report baseline 
locality records of ectoparasites of P. fasciatus as well as preva-
lences from Minnesota and Wisconsin. Between 26 June 2016 
and 11 August 2016, 14 P. fasciatus were collected by hand from 
Polk Co., Wisconsin and Renville Co., Minnesota. After collec-
tion, 10 (71%) of the lizards were found to be infected with chig-
ger mites (lizard mean SVL= 58.5 mm ± 7.2 SD, range 48–71 mm). 
Only the 4 hatchling skinks were uninfected (lizard mean SVL= 
32 mm ± 1.15 SD, range 31–33 mm). Several mites were carefully 
removed from infected lizards and were mounted on slides. We 
tentatively identified the mites as Eutrombicula alfreddugesi 
(Brennan and Goff 1977. J. Parasitol. 63:554–566). Within our 
samples, our morphological identification concurred with other 
identifications in a key published by Brennan and Goff (op. cit.). 
This ectoparasite has been reported in multiple reptiles and am-
phibians (Walters et al. 2011. Fac. Publ. H. W. Manter Lab Para-
sitol. 697:1–183). However, lack of comprehensive keys available 
for aid in the identification of ectoparasites could present dif-
ficulty in identifying other cryptic species. The high prevalence 
of chigger mites in our sample of P. fasciatus might be related to 
the close confinement of skinks during the summer months in 
Minnesota. Eutrombicula alfreddugesi is known to occur in ar-
eas of low to moderate temperature, high humidity, and low sun-
light (Clopton and Gold 1993. J. Med. Entomol. 30:47–53), which 
could aid in the understanding of how these parasites find suit-
able hosts. In addition, after housing the skinks in the lab for ~ 7 
days, mites were completely absent from all previously infected 
hosts. This occurrence is probably due to the larval stage drop-
ping off the host before molting into the nymphal stage. Because 
of the large geographic distribution of this ectoparasite and its 
potential to infect a wide variety of hosts, it is important to docu-
ment baseline data for lizards in both Minnesota and Wisconsin.

We thank numerous students and volunteers for assistance 
in the field and helping with the collection of skinks. We also 
thank the Minnesota Department of Natural Resources for a 
collection permit issued to MMB. Finally, we thank Minnesota 
State University Mankato for their support of graduate research.

MADELINE MICHELS-BOYCE, Cameron Park Zoo, 1701 N 4th Street, 
Waco, Texas 76707, USA (e-mail: mmichelsboyce@gmail.com); BRENT 
PEARSON, Minnesota State University Mankato, 242 Trafton Science Cen-
ter South, Mankato, Minnesota 56001, USA; SCOTT E. MALOTKA, Depart-
ment of Biological Sciences, University of Manitoba, 50 Sifton Road, Win-
nipeg, MB, Canada (e-mail: malotkas@myumanitoba.ca); JEFF LECLERE, 
Minnesota Department of Natural Resources, 500 Lafayette Road, St. Paul, 
Minnesota 55155, USA (e-mail: jeff.leclere@state.mn.us)
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PLESTIODON MULTIVIRGATUS (Many-lined Skink). PREDA-
TION. Plestiodon multivirgatus is found from South Dakota 
southwest through Nebraska into Colorado, New Mexico, and 
Arizona, USA (Stebbins 2003. Field Guide to Western Reptiles 
and Amphibians. Houghton Mifflin Company, New York, New 
York. 514 pp.). Here we report a case of predation on P. multi-
virgatus by a Common Raven (Corvus corax). Skink predation 
by corvids in a wildland-urban interface is documented from 
Australia (Anderson and Burgin 2008. Landscape Ecol. 23:1039–
1047). Similarly, the predation event reported herein occurred in 
a wildland-urban interface in Los Alamos County, New Mexico, 
USA. At ca. 1400 h on 16 April 2018, adjacent to a minor road-
way near the edge of Pueblo Canyon (35.88564°N, 106.30467°E; 
WGS 84), 2216 m elev., we observed a C. corax sorting through 
Gambel Oak (Quercus gambelii) leaf litter in a small tree stump 
cavity, about 20 cm in diameter. The C. corax hopped away with 
a small prey item in its beak. It dropped the prey item and flew 
away when it was disturbed by pedestrians. Upon inspection, 
the P. multivirgatus was ca. 40 mm SVL and the tail was missing. 
To our knowledge, this is the first report of predation of P. multi-
virgatus by a corvid.

JESSE T. BERRYHILL (e-mail: jtberryhill@lanl.gov) and CHARLES D. 
HATHCOCK, Los Alamos National Laboratory, P.O. Box 1663, Los Alamos, 
New Mexico 87545, USA. 

PODARCIS MELISELLENSIS (Dalmatian Wall Lizard). TAIL BI-
FURCATION. Caudal autotomy is a widespread anti-predator 
strategy in lizards (Bateman and Fleming 2009. J. Zool. 277:1–14). 
After tail shedding, lizards typically regenerate their lost tail (Ar-
nold 1984. J. Nat. Hist. 18:127–169). Incomplete autotomy of the 
tail, however, can stimulate regeneration of an additional tail. As 

in most lizard families (Kumbar et al. 2011. Herpetol. Rev. 42:650; 
Conzendey et al. 2013. Herpetol. Rev. 44:145–146), two-tailed- or 
even three-tailed-lizards are not uncommon in lacertids. To il-
lustrate, tail bifurcation has been recorded in Acanthodactylus 
boskianus (Tamar et al. 2013. Herpetol. Rev. 44:135–136), Ophi-
sops elegans (Tamar et al. 2013. Herpetol. Rev. 44:146), Podarcis 
erhardii (Brock et al. 2014. Herpetol. Rev. 45:332), Lacerta agilis, 
and Zootoca vivipara (Dudek and Ekner-Grzyb 2010. Natura Slo-
veniae 16:65–66). Here, we record a case of tail bifurcation in the 
lacertid Podarcis melisellensis.

On 21 September 2018, we caught 72 adult Podarcis 
melisellensis on the island of Brusnik (Croatia), a small volcanic 
island in the Adriatic Sea (43.0065°N 15.8009°E; WGS 84). One 
of the captured lizards, a male individual (68.68 mm SVL; 7.89 g 
body mass), had a deeply bifid tail (Fig. 1). Although the basic tail 
was partly autotomized at the tip, the supernumerary tail was 
fully intact. The bifurcation part of the tail started 54.05 mm pos-
terior from the cloaca, with the regenerated tail 15.72 mm longer 
than the original one. We know of no other reported case of tail 
bifurcation in this lacertid species. Authorization to collect these 
data (permit no. 517-07-1-1-1-18-5) was provided by the Croa-
tian Ministry of Nature Protection and Energetics.

SIMON BAECKENS (e-mail: simon.baeckens@uantwerp.be), 
WANNES LEIRS, and JAN SCHOLLIERS, University of Antwerp, Universit-
eitsplein 1, 2610 Wilrijk, Belgium. 

SCELOPORUS MERRIAMI (Canyon Lizard). PREDATION BY 
PALLID BAT. Sceloporus merriami occurs in only 12 counties 
east and west of the Pecos River in the Trans Pecos region of Tex-
as (Dixon 2013. Amphibians and Reptiles of Texas, 3rd ed. Texas 
A&M University Press, College Station. 447 pp.) and then south-
ward into north-central Mexico (Olson 1979. Cat. Amer. Amphib. 
Rept. 227:1–2), and is primarily found in rocky canyons and 
along rock faces within the Chihuahuan Desert (Hibbitts and 
Hibbitts 2015. Texas Lizards: a Field Guide. University of Texas 
Press, Austin. 333 pp.). Axtell (1951. Copeia 1951:313) reported 
that a captive Gray-banded Kingsnake (Lampropeltis alterna) 
consumed S. merriami, there is no direct evidence of any natural 
predators for this species. Herein we document predation of S. 
merriami by the Pallid Bat (Antrozous pallidus; Vespertilionidae) 
from the Chihuahuan Desert of Trans-Pecos Texas. 
 On 16 April 2017, during observations around the unoccu-
pied San Antonio Cabin in the Chinati Mountains State Natu-
ral Area (CMSNA), Presidio County, Texas, USA, (29.88624°N, 
104.50068°W, WGS 84; ca. 1200 m elev.), a partially consumed S. 
merriami was found in the accumulation of guano and insect 
wings and hard parts (Fig. 1) below a confirmed night roost of 
the Pallid Bat. The habitat at CMSNA in the vicinity of San Anto-
nio Cabin is typical Chihuahuan Desert with rocky canyons and 
numerous loose rocks and boulders (Jones et al. 2011. Mammals 
of the Chinati Mountains State Natural Area, Texas. Occas. Pap. 
Mus. Texas Tech Univ. [300]:1–29 pp.). 
 As terrestrial foragers and gleaners, Pallid Bats utilize a forag-
ing strategy that generally involves locating the passive sounds 
of arthropod prey and then dropping to the ground to search for 
and capture prey, or by gleaning prey directly from the surfaces 
of vegetation or rock (Ammerman et al. 2012. Bats of Texas. Texas 
A&M University Press, College Station. 305 pp.; Schmidly and 
Bradley 2016. The Mammals of Texas, 7th ed. University of Texas 
Press, Austin. 694 pp.). It is hypothesized that Pallid Bats do not 
use echolocation for ground prey acquisition, but rather locate 
prey by hearing the sounds that are made from prey movements 

Fig. 1. Adult male Podarcis melisellensis with a bifid tail, Brusnik, 
Croatia.
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(Bell 1982. Behav. Ecol. Sociobiol. 10:217–223; Ammerman et 
al. 2012, op. cit.). Although invertebrates constitute the largest 
proportion of prey in their diet, Pallid Bats have been reported 
to consume lizards (species not specified) and small rodents 
both in natural settings and in captivity (Hermanson and O’Shea 
1983. Mammalian Species 213:1–8; Schmidly and Bradley 2016, 
op. cit.). Lizard species documented as natural prey of Pallid Bats 
include the nocturnal Texas Banded Gecko (Coleonyx brevis), 
and diurnal Greater Earless Lizard (Cophosaurus texanus) and 
Ornate Tree Lizard (Urosaurus ornatus), all of which were recov-
ered below a night roost at the Indio Mountains Research Station 
(IMRS), Hudspeth County, Texas, USA (Lenhart et al. 2010. South-
west. Nat. 55:110–115). Mata-Silva and Johnson (2011. Herpetol. 
Rev. 42:95) found a freshly killed hatchling Round-tailed Horned 
Lizard (Phyrnosoma modestum) below another night roost at 
IMRS. The Greater Short-horned Lizard (P. hernandesi, as P. dou-
glassi; Bell 1982, op. cit.) from Hildago County, New Mexico, USA, 
was also included as prey of the Pallid Bat. 
  Pallid Bats have been suggested to be locally selective in their 
foraging behaviors (Lenhart et al. 2010, op. cit.; Schmidly and 
Bradley 2016, op. cit.) and during the warmer months many diur-
nal lizards can be found active at night on open ground (Lenhart 
et al. 2010, op. cit.). Sceloporus merriami has been observed on 
multiple occasions sleeping in the open on cliff faces (T. J. Hib-
bitts, pers. comm.) and would be likely prey for Pallid Bats, es-
pecially smaller to sub-adult sized individuals. Sceloporus clarkii 
(Clark’s Spiny Lizard) also has been documented to be active at 

night, specifically during full moon conditions in Sonora, Mexico 
(Martínez-Méndez et al. 2013. Herpetol. Rev. 44:148). 
 The S. merriami pelvis/tail specimen, estimated to be of sub-
adult size, was originally found on top of a metal trash can lid in 
the corner of the cabin porch directly under the Pallid Bat night 
roost; it was not present during a previous visit to San Antonio 
Cabin on 3 February. Other S. merriami individuals, which are 
generally active from March through October (Hibbitts and Hib-
bitts 2015, op. cit.), and other species of lizards may have also 
been preyed on by Pallid Bats night roosting at the cabin; howev-
er, it is likely that any remains that might have fallen to the porch 
floor would have been removed by scavengers. Other species of 
lizards that utilize the cabin stone walls and wooden underside 
of the porch roof include U. ornatus and S. undulatus cowlesi 
(Southwestern Fence Lizard, S. cowlesi of Dixon 2013, op. cit.).
 We greatly appreciate Toby J. Hibbitts for verifying the spe-
cies identification and for sharing his experiences concerning 
the nocturnal sleeping behavior of the Canyon Lizard.

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

SQUAMATA — SNAKES

AGKISTRODON CONTORTRIX (Copperhead). DIET / OPHIDI-
OPHAGY. Diet of Agkistrodon contortrix is variable; Barbour 
(1971. Amphibians and Reptiles of Kentucky. The University 
Press of Kentucky. 334 pp.) reported that adults mainly feed on 
small mammals and also a variety of insects. Specific records of 
ophidiophagy by A. contortrix are uncommon Records of A. con-
tortrix feeding on Thamnophis sirtalis (Common Gartersnake) 
are alluded to in some general references (Mitchell 1994. The 
Reptiles of Virginia. Smithsonian Institution Press, Washington, 
D.C.), but a specific record was not located. 

On 16 September 1996, at around 2100 h (light rain, air temp 
ca. 24°C), a road-killed A. contortrix was found on Hwy 25 near 
its junction with Hwy 1329 in Rockcastle County, Kentucky, USA 
(37.24572°N, 84.22036°W; WGS 84). The snake was lying near the 
road edge with its body split lengthwise thus exposing a recently 
consumed large T. sirtalis, extending for the full length of the gut. 
The two snakes had the same body length of about 76 cm. The T. 
sirtalis was likely preyed upon by the A. contortrix at this location 
where many amphibians are known to cross the road.

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

BOA CONSTRICTOR (Boa Constrictor). DIET. Boa constrictor 
is a widely distributed, semiarboreal, mostly nocturnal, large-
bodied snake (Greene 1983. In Janzen [ed.], Costa Rican Natural 
History, pp. 380–382. University of Chicago Press, Chicago, 
Illinois). This species is an opportunist and generalist predator 
occurring throughout Central and South America (Henderson 
et al. 1995. Herpetol. Nat. Hist. 3:15–27). Its diet includes mainly 
mammals, reptiles, and birds (Pizatto et al. 2009. Amphibia-
Reptilia 30:533–544; Bernarde and Abe 2010. Biota-Neotrop. 
10:167–173). Although predation on wild birds by B. constrictor 
is well documented (e.g., Pizatto et al. 2009, op. cit.; Barbier 
and Rocha-Santos 2014. Herpetol. Rev. 45:140), we provide 
the first report of B. constrictor predation on White-naped Jay 
(Cyanocorax cyanopogon: Corvidae). 

Fig. 1. Pelvis region and tail of predated Sceloporus merriami with 
associated guano and insect parts found below the night roost of An-
trozous pallidus at San Antonio Cabin (CMSNA). Inset photo shows 
individual Pallid Bat utilizing the night roost on 16 April 2017.
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On 1 February 2018 at 1053 h, we observed the capture of a 
Cyanocorax cyanopogon by a B. constrictor on a tree 3 m above 
the ground (Fig. 1) in the municipality of São Desidério, Bahia, 
Brazil (12.44500°S, 45.18166°W; WGS 84). The predation event 
lasted about 13 min from the observation of the capture of the C. 
cyanopogon until the prey was completely ingested by the snake. 
We thank DBO Engenharia LTDA for logistics support during the 
fieldwork.

ANDRÉA CRISTINA RODRIGUES DOS SANTOS (e-mail: andread-
boengenharia@gmail.com), JOSÉ SILONARDO PEREIRA DE OLIVEIRA, 
EVELLYN BORGES DE FREITAS, RICARDO ARAÚJO PRUDENTE PIRES, 
and CRIZANTO BRITO DE-CARVALHO, DBO Engenharia Ltda, Rua 25, Nº. 
190, 74.805-480, Jardim Goiás, Goiânia, Goiás, Brazil.

BOTHROCOPHIAS MICROPHTHALMUS (Small-eyed Toad-
headed Pitviper). CAUDAL LURING. Caudal luring is a behavior 
in which snakes use the tip of their tail to mimic a squirming in-
vertebrate in order to attract prey organisms, most often small, 
ectothermic animals. This predatory strategy has been observed 
in a number of North and South American viperid snake species 
(Martins et al. 2002. In G. W. Schuett et al. [eds.], Biology of the 
Vipers, pp. 307–328. Eagle Mountain Publishing, Eagle Moun-
tain, Utah). Caudal luring has not been reported in any of the 

six species of the genus Bothrocophias; however, the behavior 
has been confirmed in six species in the closely related genus, 
Bothrops (B. atrox, B. insularis, B. jararaca, B. jararacussu, B. leu-
curus, and B. moojeni; Martins et al. 2002, op. cit.; Andrade et al. 
2010. South Am. J. Herpetol. 5:175–180). Herein, we report one 
direct observation and three indirect observations of caudal lur-
ing in B. microphthalmus from the upper Río Anzu region, Can-
ton Mera, Pastaza province of Ecuador. 

A camera trap (Wingscapes TimelapseCam 8.0, 2592 x 1944, 
5MP), set to a 1-min time lapse interval, was used to directly 
observe caudal luring in an adult B. microphthalmus (total length 
ca. 70 cm). The snake was coiled on a log jam on a small river in 
mature secondary forest (1442 m elev.). On 25 February 2018, 
beginning at 0700 and ending at 1816, the snake was recorded 
caudal luring on four separate occasions for the duration of 30, 
14, 38, and 25 min (Fig. 1). One juvenile (SVL = 15.4 cm; tail length 
= 2.77 cm) B. microphthalmus possessing a light-tipped tail was 
encountered in ambush position with its tail held vertically behind 
its head. One adult (SVL = 48.7 cm; Tail length = 8.5 cm) and one 
subadult (total length ca. 45.0 cm), both possessing tails with dark 
tips, were encountered with their tails protruding from their coils 
and resting behind their heads, but not held up in the air.

Bothrops insularis, Bothrops itapetiningae, and Bothriopsis 
bilineata smaragdina retain light-colored tail tips into 
adulthood, which might suggest that these species continue to 
feed on ectothermic prey throughout their lives (Rabatsky and 
Farrell 1996. J. Herpetol. 30:558–561; Martins et al. 2002, op. cit.). 
In the present study, we encountered 22 B. microphthalmus in 
the upper Río Anzu region. Visuals of snake’s tails were obtained 
for 19 of the 22 individuals. Three of four (75%) juveniles, four 
of six (66.7%) subadults, and two of nine (22.2%) adults had 
light-tipped tails. Previous reports suggest that caudal luring 
is a behavior associated with ontogenetic diet shifts from 
ectothermic to endothermic prey, and is performed by juvenile 
snakes that later in life lose their light tail-tip coloration (Eskew 
et al. 2009. J. Zool. 277:179–186; Andrade et al., op. cit.). Our 
observations indicate that B. microphthalmus sometimes retain 
light tail-tip coloration and may continue to caudal lure into 
adulthood. Lastly, we hypothesize that individuals of this species 
possessing dark tail tips might caudal lure while foraging.

Special thanks to Katie Kirsis, John Besson, and Lauren 
Cashman for their tireless efforts working on this project.

ALEXANDER BENTLEY, Sumak Kawsay In Situ centro de formación 
ambiental, Canton Mera, Ecuador; e-mail: agbentley77@gmail.com.

CALAMARIA PAVIMENTATA (Collared Reed Snake). REPRO-
DUCTION. Calamaria pavimentata is a fossorial species native 
to Taiwan (Tu 2004. Big Surprise of Snakes. Yuan- Liou Publish-
ing Co. Ltd., Taipei. 198 pp.). Because of its cryptic characteris-
tics, there are few studies on this species except for recent works 
concerning geographic distribution (Ota 2000. Tropics 10:51–62) 
and taxonomy (Ota 1991. Bull. Coll. Sci., Univ. Ryukyus 51:11–
18). Here I report a case of incubation of C. pavimentata eggs. 

I captured a female C. pavimentata (SVL = 308 mm; 4 g) on 
the industrial road at Chongguang, Xiulin Township, Hualien 
County, Taiwan (23.89753°N, 121.48624°E, WGS 84; 480 m elev.) 
at 2025 h on 19 August 2017. The next morning when I prepared 
to measure the individual, I found the snake curling around three 
eggs. I gently placed the snake with the eggs into a container and 
left them for two hours to see whether nest attendance behavior 
occurs. After 2 h, the parent snake showed no defensive behavior 
when I tried to remove the eggs. I then measured the snake and 

Fig. 1. An adult Bothrocophias microphthalmus in ambush position 
while caudal luring. 
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Fig. 1. Cyanocorax cyanopogon predation by Boa constrictor. 
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released it back at the capture site. The eggs were put into a 
container filled with soil collected from the capture site and were 
maintained in a moistened state, in which approximately 5 ml of 
water was sprayed on the surface every two days, throughout the 
incubation period. The container had several holes drilled in it 
to maintain ventilation. Air temperature was controlled between 
24–28°C. The eggs were checked daily.

Eggs measured 20.02, 20.07, and 18.08 mm in length, and 
7.08, 6.38, and 6.85 mm in width. There was no sign of hatching 
51 days after oviposition. I decided to dissect two of the eggs to 
record embryo development on 9 October 2017. I found that 
both eggs had developed into the final embryo stage, in which 
the shape of the snake, structure of the eyes (Fig. 1) and organs 
are well developed. However, the bodies of both embryos were 
transparent, indicating that the scales had not yet developed. 
Thus, I assumed this was developmental stage 8 (Boback et al. 
2012. Zoology 115:38–46). Both individuals were approximately 
70 mm in total length. 

Because the embryos were still not well developed, I decided 
to wait to examine the last egg. On 1 November 2017, I realized 
that the egg smelled foul and was turning yellow. Dissection 
revealed that some parts of the embryo had started to decay, and 
it appeared that the embryo had completely developed but failed 
to hatch. The total length of the individual was approximately 
80 mm. Scales and pigment on the scales were well developed 
(Fig. 2), probably reaching developmental stage 10 (Boback et 
al., op. cit.). These findings suggest that the incubation period of 
C. pavimentata under natural conditions is probably 55–70 days. 

CHUN- KAI YANG, Department of Zoology, Graduate School of Sci-
ence, Kyoto University, Sakyo, Kyoto 606-8502, Japan. e-mail: 410054001@
gms.ndhu.edu.tw. 

CARPHOPHIS AMOENUS (Common Wormsnake). CLIMBING 
BEHAVIOR. Fossorial snakes rarely climb off the ground (Sheehy 
et al 2016. Funct. Ecol. 30:244–254). Reported exceptions include 
observations of climbing by Diadophis punctatus (Stidham 2001. 
Herpetol. Rev. 32:262), Storeria dekayi (Gibson et al 2005. Banis-
teria 26:24–25), S. occipitomaculata (Minton 2001. Amphibians 
and Reptiles of Indiana. Indiana Academy of Science, Indianapo-
lis. 404 pp.), and Tantilla rubra (Liner and Chaney 1990. Herpe-
tol. Rev. 21:20). Here, we describe climbing behavior by Carpho-
phis amoenus, a highly fossorial species seldom observed on the 
soil surface (Ernst and Ernst 2003. Snakes of the United States 
and Canada. Smithsonian Books, Washington D.C. 668 pp.).

At ca. 1435 h, 29 April 2018 (sunny, 17°C), an adult C. amoenus 
(total length ca. 25 cm) was observed crawling rapidly across dry, 
sparse, sunlit leaf litter adjacent to the east side of Snake Road 
(Palis 2018. Bull. Chicago Herpetol. Soc. 53:111–114), Shawnee 
National Forest, Union County, Illinois, USA (37.56576°N, 
89.44050°W; WGS 84). The snake crawled ca. 2.5 m towards the 
road until it encountered a 0.3-cm diameter, vertical stem of a 
Wild Yam (Dioscorea quaternata). The C. amoenus ascended 
the stem, coiling around it clockwise (Fig. 1; video available at 
https://youtu.be/2BGDzxwEfDM). Its head reached the petioles 
of the first whorl of leaves, 25.5 cm above the ground, in 1 min. 
It continued to seek a higher perch, extending its head ca. 6.5 
cm above the leaf-petiole whorl and ca. 32 cm above the ground. 
It subsequently halted its upward climb and came to rest with 
the anterior 1/3 of its body supported by the leaf-petiole whorl 
and the posterior 2/3 of its body hanging straight downward. 
After watching for an additional 1 min, the observers left the 
motionless snake. BER returned ca. 8 min later to find the C. 

Fig. 1. Two embryos of Calamaria pavimentata dissected on 9 Octo-
ber 2017 after 51 days of incubation. Structure of the head was well 
developed.

Fig. 2. Scales and pigments on the scale of Calamaria pavimentata 
are evident after 74 days of incubation.

Fig. 1. Adult Carphophis amoenus ascending stem of Wild Yam. 
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amoenus hanging from the leaf-petiole whorl by the middle of its 
body and the anterior and posterior halves of its body dangling 
straight down. Soon thereafter, the snake began a slow, head-first 
descent to the ground while hanging from the leaf-petiole whorl. 
With its head near the ground, the snake released its grip on the 
leaf-petiole whorl, dropped, and immediately burrowed into leaf 
litter/soil matrix. The snake was estimated to have been off the 
ground for 15 min.

Carphophis are susceptible to desiccation and occupy 
moist, subsurface microhabitats by day (Elick and Sealander 
1972. Amer. Midl. Nat. 88:429–439). Surface activity is typically 
crepuscular and nocturnal (Barbour et al 1969. Ecology 
50:470–476), although an isolated case of diurnal (“afternoon”) 
surface activity by C. amoenus has been reported (Cooper 1956. 
Maryland Nat. 26:16–23). Although the snake’s motivation to 
crawl across the substrate in full sun during mid-afternoon and 
then climb up into a plant is unknown, the rapid pace at which 
the snake crawled and climbed suggests it may have been fleeing 
a predator. The snake’s rapid movement across the surface of 
the ground is remarkably similar to that of earthworms evading 
tunneling Eastern Moles (Scalopus aquaticus; Catania 2008. 
PLoS ONE 9:e3472).

We thank Joe Mitchell, Erin Palmer, and Joshua Vossler for 
providing pertinent references.

BRYAN E. ROBERTS, 235 West Dodds, Apt. 203, Bloomington, Indiana 
47403, USA (e-mail: theyoteden@gmail.com ); SHAWN J. GOSSMAN, 219 
North Seba Street, Hurst, Illinois 62949, USA (e-mail: shawn@hikingwith-
shawn.com); JOHN G. PALIS, Palis Environmental Consulting, P.O. Box 
387, Jonesboro, Illinois 62952, USA (e-mail: jpalis@yahoo.com); ROBERT E. 
WENDLING, 7897 Moore Road, Indianapolis, Indiana 46278, USA (e-mail: 
rewendling@gmail.com); BRADLEY A. GOOTEE 8080 Windham Lake Way, 
Indianapolis, Indiana 46214, USA (e-mail: bradgootee@gmail.com).

CHIRONIUS BICARINATUS (Two-headed Sipo). DIET. Chiro-
nius bicarinatus is a diurnal species, with arboreal habits, that 
feeds mainly on anurans and occasionally on lizards and birds 
(Dixon et al. 1993. Mus. Reg. Sci. Nat. 1–279). It is known to ac-
tively hunt in the canopy, but also forages on the ground (Olivei-
ra 2008. Biodiversidade Pampeana 6:1–3). Herein, we report the 
first record of predation of the treefrog Bokermannohyla hylax 
by C. bicarinatus. 

The predation event occurred on 19 April 2017 at 1531 h, on 
a sand road leading to Parque das Nascentes, at Parque Nacional 
Serra do Itajaí (PNSI), in the municipality of Blumenau, Santa 
Catarina State, Brazil. The location was within the Atlantic Forest 
region, with characteristics of Dense Ombrophylous Forest 
(Damiani et al. 2010. Rev. Saúde e Ambiente 10:54–64), located ca. 
30 m from a river (27.0422°S, 49.0938°W; WGS 84). When we saw 

the individuals, the snake had already swallowed the first third of 
the anterior portion of B. hylax (Fig. 1), and complete ingestion 
occurred within 5 min. The B. hylax remained motionless during 
the event, performing only short movements with its hind limbs, 
and did not display any of the defensive behaviors known for the 
genus, such as crouching down, thanatosis, cloacal discharge, 
spine-puncturing, odoriferous secretions, or agonistic 
vocalization (Toledo et al. 2011. Ethol. Ecol. Evol. 23:1–25).

LUCAS DE SOUZA ALMEIDA, Universidade Estadual Paulista “Júlio 
de Mesquita Filho,” Campus de Rio Claro, São Paulo, Brazil (e-mail: al-
meidals1994@gmail.com); LUCAS HENRIQUE DE ALMEIDA, Univer-
sidade de São Paulo, Campus de Ribeirão Preto, São Paulo, Brazil (e-mail: 
lucasalmeida768@yahoo.com.br); MARIANA PEDROZO (e-mail: mariana.
pedrozo.24@gmail.com) and MATHEUS DE TOLEDO MOROTI, Univer-
sidade Federal de Mato Grosso do Sul, Campus de Campo Grande, Mato 
Grosso do Sul, Brazil (e-mail: mmoroti@gmail.com).

COLUBER CONSTRICTOR (North American Racer). ENTAN-
GLEMENT. Reports of entanglement of herpetofauna in man-
made materials, such as fencing, netting, and erosion control 
blankets, are common (Stuart et al. 2001. Herpetol. Rev. 32:162–
164; Kapfer and Paloski 2011. Herpetol. Conserv. Biol. 6:1–9; 
Smith and Parker 2017. Herpetol. Rev. 48:624). Snakes are likely 
particularly susceptible to entanglement, as they are reported in 
the literature at a higher frequency than other taxa.

On 18 May 2015, we encountered a live Coluber constrictor 
(total length ca. 55 cm) that had become entangled in 30% 
knitted shade cloth that was used to exclude animals from a 

Fig. 1. Chironius bicarinatus preying on a Bokermannohyla hylax in 
Serra do Itajaí National Park, Blumenau, Santa Catarina, Brazil. 
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Fig. 1. A) Coluber constrictor entangled in 30% shade cloth. B) View of 
anterior end of the snake, showing the where it had pushed its head 
and body through the mess multiple times.

Fig. 2. Close up view of the shade cloth that entangled the Coluber 
constrictor. 
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mesocosm study on the Stephen F. Austin Experimental Forest, 
Nacogdoches County, Texas (Fig. 1). The C. constrictor was 
threaded through the shade cloth at least four times, which had 
effectively immobilized the anterior half of the animal. It did not 
appear that the C. constrictor would be able to free itself from the 
netting without assistance. It took several minutes to carefully 
free the C. constrictor from the mesh. The C. constrictor appeared 
to be uninjured and rapidly fled after it was released, therefore 
we do not believe that it had been tangled in the netting for very 
long before the observation. 

On 1 June 2015, a dead C. constrictor (total length ca. 55 cm) 
was found in the same shade cloth. Like the first capture, this C. 
constrictor had threaded itself multiple times through the mesh 
and was apparently unable to free itself before succumbing 
to exposure to the high heat of direct sunlight. We cannot be 
certain if the C. constrictor in the second observation was the 
same individual that was released two weeks earlier or a second 
individual. 

The mesh size of the shade cloth in this observation is 
smaller than any reported herpetofauna entanglements that 
we were able to find in the literature. The mesh was trapezoidal 
in shape, with the top of the mesh opening measuring 12 mm 
and the bottom and sides each 7 mm (Fig. 2). Another factor 
relevant to entanglement is that the shade cloth was a woven 
mesh which allowed the openings to be stretched slightly. This 
observation adds to the growing number of examples of wildlife 
entanglements in mesh products. 

RAYMOND D. MONTEZ, Division of Environmental Science, Stephen 
F. Austin State University, Nacogdoches, Texas 75962, USA (e-mail: mon-
tezr@jacks.sfasu.edu); DANIEL SAENZ, Southern Research Station, US 
Forest Service, Nacogdoches, Texas 75965, USA (e-mail: dsaenz@fs.fed.us).

CROTALUS OREGANUS (Western Rattlesnake). PREDATION. 
Crotalus oreganus is a wide-ranging species found throughout 
much of the western United States; a variety of mammalian and 
avian species have been documented as predators of this snake 
but there is limited information to suggest they may also be 
consumed by fishes (Ernst and Ernst 2003. Snakes of the United 
States and Canada. Smithsonian Books, Washington, D.C. 668 
pp.). Herein we report an observation of a catfish preying on a 
young C. oreganus.

On 27 May 2018, RH was trolling at ca. 13 m depth and 70 m 
from the nearest shoreline in New Melones Reservoir, California, 
USA, when he captured the catfish. Given the available 

photographs, we believe Ameiurus natalis (Yellow Bullhead) is 
the most likely identification; there are three species of bullheads 
documented in California, none are native to the state. Upon 
removing the hook, a dead juvenile C. oreganus was revealed in 
the mouth and stomach of the catfish (Fig. 1). Both the catfish 
and the rattlesnake were approximately 36 cm in total length. 
Presumably the predation event happened near the shoreline, 
as C. oreganus are not particularly aquatic, but we have little 
information to evaluate whether this was indeed the case or if 
this was actually a result of scavenging. 

RYAN HOLLISTER, Turlock High School, Turlock California 95380, USA 
(e-mail: ryhollister@sbcglobal.net); JAMES HOLLISTER, Turlock California 
95380, USA; SOLOMON R. DAVID, Department of Biological Sciences, 
Nicholls State University, Thibodaux, Louisiana 70310, USA (e-mail: solo-
monrdavid@gmail.com); DAVID A. STEEN, Georgia Sea Turtle Center, Je-
kyll Island Authority, Jekyll Island, Georgia 31527, USA (e-mail: DSteen@
JekyllIsland.com). 

DRYMARCHON COUPERI (Eastern Indigo Snake). MORTALITY 
/ ENTANGLMENT IN PLASTIC MESH. Erosion control mats or 
blankets are stabilization fabrics designed to control erosion and 
support plant growth on barren slopes in construction and rec-
lamation projects. Erosion control mats may consist of natural 
and/or synthetic materials, and many contain internal plastic 
mesh or netting that has been implicated in entangling and often 
killing snakes. The following snake genera have been document-
ed entangled in erosion control mats in the USA and Canada: 
Coluber (including Masticophis), Crotalus, Heterodon, Lampro-
peltis, Nerodia, Pantherophis, Sistrurus, and Thamnophis (Stuart 
et al. 2001. Herpetol. Rev. 32:162−164; Barton and Kinkead 2005. 
J. Soil Water Conserv. 60:33A−35A.; Walley et al. 2005. J. Kansas 
Herpetol. 16:26−28; Kapfer and Paloski 2011. Herpetol. Conserv. 
Biol. 6:1−9). Some of the snake species captured were listed as 
threatened in the state or province.

Approximately 32 km of erosion control mats were installed 
over 5 yr ago in Clay and Putnam counties, Florida, USA, 
along the Palatka-to-Lake Butler State Trail, a paved, multi-use 
recreational trail. Heavy rains in 2017 exposed portions of the 
interior plastic mesh, causing it to bunch up on the surface, 
particularly in areas where grass failed to become established 
because of shading from trees (Fig. 1A). The plastic mesh size 

Fig. 1. Ameiurus natalis (Yellow Bullhead) from New Melones 
Reservoir in California had recently consumed a juvenile Crotalus 
oreganus.

Fig. 1. Exposed plastic mesh of an erosion control mat along a 
trail in Putnam County, Florida, USA (A), where live Drymarchon 
couperi were found entangled on 20 December 2017 (B) and 14 
August 2018 (C). 
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was 3.5 cm × 2.0 cm. On 9 August 2017, WK observed a dead 
D. couperi measuring ca. 150 cm TL entangled in plastic mesh 
along the trail (29.7253°N, 81.8378°W; WGS 84). On 20 December 
2017, BT observed a live D. couperi measuring ca. 170 cm TL with 
the anterior 30 cm of its body ensnared in plastic mesh along 
the trail (29.7221°N, 81.8250°W; WGS 84) (Fig. 1B). In response 
to these incidents, the Florida Department of Transportation 
removed most of exposed portions of the plastic mesh along 
the trail by May 2018, but on 14 August 2018, RED found a live 
D. couperi measuring ca. 120 cm TL entangled in plastic mesh 
(29.72362°N, 81.83103°W; WGS 84) (Fig. 1C). Both live snakes 
appeared to be fine after removal from the mesh. All three snakes 
were found along a 1.3-km stretch of the trail in Putnam Co. 
Drymarchon couperi is a federally threatened species that has 
experienced population declines over much of its range (Enge et 
al. 2012. Herpetol. Conserv. Biol. 8:288−307). In September 2017, 
WK observed a decomposing juvenile (ca. 12 cm CL) Gopherus 
polyphemus (Gopher Tortoise), which is listed as threatened in 
Florida, with a hind leg entangled in plastic mesh along the trail 
in Putnam Co. (29.7340°N, 81.8564°W; WGS 84).

Barton and Kinkead (op cit.) identified areas in the USA 
where installation of erosion control mats may not be warranted 
because of the existence of federally listed snake species. We 
believe our observations represent the first reports of a federally 
listed snake species being entangled by erosion control fabric. 
Wildlife-friendly erosion control products without plastic 
netting, with very small mesh size, or with an open, non-bonded 
mesh weave of biodegradable components are available (Kapfer 
and Paloski op cit.; Metz 2016. https://documents.coastal.ca.gov/
assets/water-quality/permits/Wildlife-Friendly_Netting_in_
Erosion_&_Sediment_Control-Factsheet_r5_Sept_2016.pdf ). 
We recommend that government agencies and land managers 
consider these wildlife-friendly alternatives for erosion control 
and revegetation projects.

KEVIN M. ENGE, Florida Fish and Wildlife Conservation Commission, 
1105 SW Williston Road, Gainesville, Florida 32601, USA (e-mail: kevin.
enge@myfwc.com); BRAD TORNWALL, WARREN KRUGER, and ROBERT 
E. DEWS.

DRYMARCHON COUPERI (Eastern Indigo Snake). ENDOPAR-
ASITE. Drymarchon couperi is a federally threatened colubrid 
snake endemic to the southeastern Coastal Plains of the United 
States. We conducted a radiotelemetry study of D. couperi at 
the Rookery Bay National Estuarine Research Reserve in Collier 
County, Florida, USA, from July 2015 to April 2017. On 11 Oct 
2016 at 1130 h, we observed a recently deceased telemetered 
male. The snake was immediately taken to St. Francis Animal 
Clinic for necropsy. During necropsy, the pentastomid Kiriceph-
alus coarctatus was found throughout the coelomic cavity (N = 6) 
and within the lung (N = 1). Organ biopsies were taken and sent 
to the Florida Department of Agriculture and Consumer Services 
for analyses. Results from the biopsies indicated the snake died 
from parasitic load and thrombosis in multiple tissues consis-
tent with an acute systemic inflammatory response. 

Kiricephalus coarctatus has been documented in several 
North and Central American snake species (Montgomery et 
al. 2006. Texas J. Sci. 58:277) including D. couperi (Foster et al. 
2000. Comp. Parasitol. 67:124–128). However, to our knowledge, 
no deaths have been attributed to infection from this parasite. 
The eggs of K. coarctatus are non-infectious to snakes but are 
transmitted by ingestion of infected nymph stages residing in 
mammals, amphibians, and lizards (Guidry and Dronen 1980. J. 

Parasitol. 66:686–688). Snakes become the definitive hosts upon 
ingestion of infected prey, and the parasites often reside within 
the lungs and body cavity (Foster et al. 2000. Comp. Parasitol. 
67:124–128). 

This observation details the first recorded death of D. couperi 
due to K. coarctatus infection. One case study successfully 
removed this parasite from a D. couperi via endoscopic removal, 
and noted infected snakes may exhibit intermittent respiratory 
distress (Brock et al. 2012. Vet. Quart. 32:107–112). Kiricephalus 
spp. are in a well-supported clade with similar pentastomid 
species that cause significant diseases in mammalian hosts 
and therefore may be a cause of concern for zoonotic potential. 
Additionally, recent attention has been brought to parasitic 
spillovers from sympatric introduced species, such as Python 
bivittatus (Burmese Python; Miller et al. 2017. Ecol. Evol. 8:1–
11). A better understanding of both native and exotic infectious 
disease is imperative for effective wildlife conservation, 
particularly for declining and protected species. 

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

EPICTIA BORAPELIOTES (Caatinga Threadsnake). PREDA-
TION. Scolecophidian snakes are fossorial and probably rarely 
encounter terrestrial predators. Vertebrate predators of lepto-
typhlopid blindsnakes include frogs (Quiroga et al. 2007. Herpe-
tol. Rev. 38:208; Toledo and Moraes 2013. Herpetol. Rev. 44:522), 
hawks (Watkins-Colwell et al. 2006. Herpetol. Rev. 37:353), owls 
(Formoso et al. 2010.Herpetol. Rev. 41:501; Cláudio et al. 2017. 
Herpetol. Notes 10:429–431), snakes (Arévalo-Páez et al. 2015. 
Herpetol. Notes 8:39–41; García et al. 2018. Herpetol. Rev. 49:124), 
and bats (Mata-Silva and Johnson 2011. Herpetol. Rev. 42:444).

Crab-eating Foxes (Cerdocyon thous) are medium-sized 
canids that feed on a wide variety of animals, including snakes 

Fig. 1. Kiricephalus coarctatus individual removed during Drymar-
chon couperi necropsy showing approximate size (left), and multiple 
K. coarctatus inhabiting the coelomic cavity before removal (right). 
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(Bueno and Motta-Junior 2004. Rev. Chil. Hist. Nat. 77:5–14; 
Gatti et al. 2006. Mammalia 70:153–155). Studies in Brazil have 
revealed the consumption of colubrid and viperid snakes by 
C. thous (Rocha et al. 2004. Rev. Bras. Zool. 21:871–876; Gatti 
et al., op. cit.; Rocha et al. 2008. Rev. Bras. Zool. 25:594–600; 
Bianchi et al. 2014. Acta Theriol. 59:13–23). Raíces and Bergallo 
2010 (Neotrop. Biol. Conserv. 5:24–30) reported a typhlopid 
blindsnake in the feces of C. thous in southeastern Brazil. 

We report two specimens of Epictia borapeliotes in feces of 
C. thous. In the first sample, collected on 15 November 2017, 
scales and small fragments of the snake were found. A second 
specimen of at least 81 mm SVL was found in a fecal sample 
on 17 December 2017. This specimen is deposited at the 
Herpetological Collection of Universidade Federal de Sergipe 
(CHUFS 4453). The material was collected in the strictly 
protected Grota do Angico Natural Monument (9.65°S, 37.67°W; 
WGS 84), located in the municipalities of Poço Redondo and 
Canindé de São Francisco, Sergipe, Brazil. The area is part of 
the Caatinga biome and characterized by hyper-xerophylous 
deciduous forest (Dias and Bocchiglieri 2016. Mammalia 
80:281–291).

FLÁVIA HENRIQUES E SOUZA (e-mail: flavia_hs@hotmail.com) and 
ADRIANA BOCCHIGLIERI, Programa de Pós-graduação em Ecologia e 
Conservação, Universidade Federal de Sergipe, Av. Marechal Rondons, 
s/n, Rosa Elze, 49100-000, Sergipe, Brazil.

ERYTHROLAMPRUS MIMUS MICRURUS (Mimic False Coral 
Snake). DIET / OPHIOPHAGY. Erythrolamprus mimus is a me-
dium-sized dipsadine snake ranging from Honduras south to 
western Ecuador (Savage 2002. The Amphibians and Reptiles 
of Costa Rica: A Herpetofauna between Two Continents, be-
tween Two Seas. University of Chicago Press, Chicago, Illinois. 
934 pp.) that feeds primarily on snakes, lizards, and frogs (Mc-
Cranie 2011. The Snakes of Honduras: Systematics, Distribu-
tion, and Conservation. Society for the Study of Amphibians 
and Reptiles, Salt Lake City, Utah. 725 pp.). Here we report an 
observation of an attempted predation on Pliocercus euryzonus 
by E. mimus. 

At 1300 h on 30 August 2016 in Maquipucuna Reserve, 
Pichincha Province, Ecuador (0.12533°N, 78.63173°W, WGS 84; 
1286 m elev.), we encountered and inadvertently disturbed an 
adult E. mimus (HM 159659, HerpMapper - A Global Herp Atlas 
and Data Hub; https://www.herpmapper.org/) in the process 
of predating an adult P. euryzonus (HM 159651). Subsequently, 
the E. mimus released the P. euryzonus and attempted to flee, at 
which point both snakes were captured for further examination. 
The P. euryzonus succumbed to constriction-related injuries 
shortly after capture and wounds on the tail may be indicative 
of attempted tail-first ingestion by E. mimus, a behavior which 
has been reported in Erythrolamprus aesculapii (Braz and 
Marques 2016. Salamandra 52:211–214) and E. bizona (Dunn 
1954. Evolution 8:97–102). 

We acknowledge Alejandro Arteaga for providing us with 
the proper permits and background information on the 
species encountered, and Leo Zurita-Arthos, who gave us the 
opportunity to explore Reserva Maquipucuna as part of his 
Tropical Ecology course.

YATIN KALKI (e-mail: kalki2@illinois.edu) and TRISTAN D. SCH-
RAMER, Department of Natural Resources and Environmental Sciences, 
University of Illinois, Urbana-Champaign, Illinois 61801, USA (e-mail: sch-
rame2@illinois.edu).

HEBIUS ISHIGAKIENSIS (Yaeyama Keelback). DIET. Hebius 
ishigakiensis is endemic to Ishigaki Island and Iriomote Island, 
Ryukyu Archipelago, Japan, and is known as a specialist preda-
tor of amphibians (Mori and Moriguchi 1988. Snake 20:98–113). 
On Ishigaki Island, on 19 Mar 2016, I recovered eggs and the 
foam nest of Rhacophorus owstoni (Owston’s Green Treefrog) 
from a female H. ishigakiensis (SVL = 782 mm, tail length = 286 
mm) by forced regurgitation (Fig. 1); no other stomach con-
tents were obtained from the snake. This is the first report of 
predation on R. owstoni eggs and foam nest by H. ishigakiensis 
in the wild and adds to our knowledge of snake predation on 
amphibian eggs. 

HIROHIKO TAKEUCHI, College of Bioresource Sciences, Nihon Univer-
sity, Fujisawa, Kanagawa, Japan; e-mail: takeuchi.hirohiko@nihon-u.ac.jp. 

HELICOPS LEOPARDINUS (Watersnake). SCAVENGED BY 
FRESHWATER CRAB. Helicops leopardinus is a Neotropical 
aquatic snake belonging to the family Dipsadidae, and can be 
found in the Amazon in shallow flooded areas or lakes associ-
ated with floating vegetation (Hoogmoed 1993. In Ouboter [ed.], 
Freshwater Ecosystems of Suriname, pp. 199–213. Kluwer Aca-
demic Publishers, Amsterdam, Netherlands). Dilocarcinus pagei 
is a crab species in the family Trichodactylidae with a wide dis-
tribution in central South America (Azevedo-Santos and Lima-
Stripari 2010. Biotemas 23:199–202). Here, we report scavenging 
by D. pagei on H. leupardinus.

At 2120 h, on 13 April 2018, in the temporary pond at 
municipality of Macapá, Amapá state, Brazil (0.04472°N, 
51.06708°W; WGS 84), we found an adult female D. pagei feeding 
on a partly decomposed juvenile H. leopardinus (SVL = 180 mm; 
tail length = 100 mm) (Fig. 1). The event was observed for 10 min. 
Subsequently, the crab released the snake and remained hidden 
in a burrow under a tree trunk. Freshwater crabs are important 
organisms in food webs of tropical environments, where they act 
as detritivores or primary and secondary consumers (Hayes 1983. 
Biotropica 15:74–76). A previous record of D. pagei preying upon 
anurans was made in the floodplain of the Upper Paraná River, 
Brazil (Affonso and Signorelli 2011. Crustaceana 84:1653–1657). 

We thank Inácia Vieira (Instituto de Pesquisas Científicas 
e Tecnológicas do Estado do Amapá) and Tiago G. Correia 
(Universidade Federal do Amapá) for identifying the freshwater 
crab. 

Fig. 1. Eggs of Rhacophorus owstoni, with their foam nest, consumed 
by Hebius ishigakiensis on Ishigaki Island, Ryukyu Archipelago, Japan. 
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RODRIGO TAVARES-PINHEIRO, RODRIGO RENTE, JACKSON C. 
SOUSA, PATRICK R. SANCHES, and CARLOS E. COSTA-CAMPOS, Labo-
ratório de Herpetologia, Departamento de Ciências Biológicas e da Saúde, 
Universidade Federal do Amapá, Campus Marco Zero do Equador, 68.903- 
419, Macapá, AP, Brazil (e-mail: eduardocampos@unifap.br).

HETERODON NASICUS (Western Hog-nosed Snake). MORTAL-
ITY / PLASTIC MESH ENTANGLEMENT. Plastic mesh designed 
for soil erosion control and/or horticultural pest exclusion has 
been demonstrated to be a real hazard to wildlife (e.g., Dean et 
al. 2005. Herpetol. Rev. 36:179–180), especially snakes (review in 
Kapfer and Paloski 2011. Herpetol. Conserv. Biol. 6:1–9). Mesh 
used for soil erosion control has been found to be responsible 
for mortality in at least 14 snake species (nine genera) to date 

(Walley 1963. Herpetologica 19:216; Bonine et al. 2004. Herpetol. 
Rev. 35:176–177; Barton and Kinkead 2005. J. Soil Water Conserv. 
60:33A–35A; Walley et al. 2005. J. Kansas Herpetol. 16:26–28; Low 
2005. J. Kansas Herpetol. 13:9; Kapfer and Paloski 2011. Herpetol. 
Conserv. Biol. 6:1–9; and references therein), representing habi-
tats from tall grass prairies in Kansas eastward to eastern decidu-
ous forest in South Carolina. On 29 May 2012 we discovered a 
recently deceased adult female H. nasicus entangled in soil ero-
sion mesh adjacent to the headquarters of the Crescent Lake 
National Wildlife Refuge, Garden County, Nebraska (41.83326°N, 
102.34213°W; WGS 84) in mid-grass prairie grassland in high 
plains habitat (Fig. 1). Our observation adds to the list of species 
and habitats susceptible to the hazards of plastic mesh, and ar-
gues for a ban on the use of this hazardous material.

JOHN B. IVERSON, Department of Biology, Earlham College, Rich-
mond, Indiana 47374, USA (e-mail: johni@earlham.edu); ANDREW M. 
DURSO, Department of Biology, Utah State University, Logan, Utah 84322, 
USA (e-mail: amdurso@gmail.com).

INDOTYPHLOPS BRAMINUS (Brahminy Blindsnake). SPIDER 
PREDATION. Indotyphlops braminus is presumed to be native 
to southern Asia, and currently has a pantropical distribution 
facilitated by human travels (Kraus 2009. Alien Reptiles and 
Amphibians. Springer, Berlin. 563 pp.). Due to fossorial habits, 
little is known about its predators within its introduced range. 
At midnight (0006 h) on 11 June 2016, we found an I. braminus 
(total length = 70 mm) trapped in the web of a Marron Widow 
spider (Latrodectus geometricus), 30 cm from the floor in a gar-
den house in Zaachila, Oaxaca, Mexico (16.95539°N, 96.75181°W, 
WGS 84; 1521 m elev.). When found, the spider was still feeding 
on the snake (Fig. 1). Latrodectus spiders are known capture 
small reptiles, including snakes (Neill 1948. Herpetologica 4:158; 
Raven 1990. Mem. Queensland Mus. 29:448; Ervin and Carroll 
2007. Herpetol. Rev. 38:468; Hódar and Sánchez Pedrero 2002. J. 
Zool. Lond 257:101–109). 

MATÍAS MARTÍNEZ-CORONEL (e-mail: marti17@hotmail.com) and 
ALEJANDRO NAVARRETE-JIMÉNEZ, Universidad Autónoma Metropol-
itana-Iztapalapa. Av. San Rafael Atlixco 186, Del. Iztapalapa, CP 09240, Ciu-
dad de Mexico, Mexico.

LAMPROPELTIS CALLIGASTER (Prairie Kingsnake). MAXI-
MUM SIZE. Lampropeltis calligaster is a moderately large, fos-
sorial kingsnake that is widely distributed in the central and 

Fig. 1. Adult female Heterodon nasicus that died in western Nebraska 
from exposure after entanglement in plastic mesh used for soil ero-
sion control.

Fig. 1. A Marron Widow (Latrodectus geometricus) consuming an In-
dotyphlops braminus in Zaachila, Oaxaca, Mexico.

Fig. 1. Adult female Dilocarcinus pagei feeding on a partly decom-
posed juvenile Helicops leopardinus.



Herpetological Review 49(4), 2018

NATURAL HISTORY NOTES     755

eastern United States. It has traditionally been divided into three 
subspecies, which may warrant full species status (McKelvy and 
Burbrink 2017. Mol. Phylog. Evol. 106:61–72), with snakes from 
the western clade attaining the greatest size. Bird et al. (2005. 
J. Kansas Herpetol. 15:12) reported a 143 cm total length (TL) 
specimen from Kentucky, USA, which exceeded the previously 
reported maximum of 142.2 cm TL, based on a specimen col-
lected in 1982 near Houston, Texas (Boundy 1995. Bull Chicago 
Herpetol. Soc. 30:109–122). Record TLs for L. calligaster from the 
northwestern portions of the species’ range in Kansas and Mis-
souri are 132.4 and 130.6 cm, respectively (Johnson 2000. The 
Amphibians and Reptiles of Missouri. Missouri Department of 
Conservation, Jefferson City. 400 pp.; Collins et al. 2010. Amphib-
ians, Reptiles, and Turtles in Kansas. Eagle Mountain Publishing, 
Eagle Mountain, Utah. 311 pp.). Here we report body sizes of L. 
calligaster from restored prairie sites in northwestern Arkansas, 
USA. Our records indicate an unusually high frequency of large 
individuals in this region, including four specimens exceeding 
the previously reported maximum size for the species.

Between 2014 and 2018 we conducted intensive snake 
surveys at Woolsey Wet Prairie Sanctuary (36.06692°N, 
94.23353°W; WGS 84), a prairie remnant located in Washington 
County, Arkansas, that was previously degraded by low 
intensity agriculture (Baecher et al. 2018. Wetlands 38:157–
168). Eighteen hectares of the site were restored in 2006 as 
mitigation for construction of the City of Fayetteville’s West 
Side Water Treatment Plant and this section has been managed 
using prescribed fire and mechanical/herbicide vegetation 
management since that time. We captured 95 L. calligaster 
ranging from 24.6 to 150.1 cm TL (Fig. 1), and a substantial 

proportion of individuals were unusually large. Specifically, 
10 males (18% of captures) and 1 female (3% of captures) were 
>130.0 cm TL, and three males exceeded the previous record 
size of 143 cm. The first was captured by hand on 19 March 
2017 and measured 148.0 cm TL (SVL = 129.1 cm; tail length 
= 18.9 cm; 824.85 g), but had a stubbed tail. The second was 
hand-captured on 8 April 2017 and measured 144.4 cm TL 
(SVL = 126.0 cm; tail length = 18.4 cm; 586.67 g). The third was 
captured under a coverboard on 10 May 2018 and measured 
151.0 cm TL (SVL = 131.0 cm; tail length = 20.0 cm; 826.92 
g). In 2018, we expanded surveys to other similarly managed 
prairie restoration sites in the region. On 10 April 2018, we 
hand-captured a 144.9 cm TL male (SVL = 125.5 cm; tail length 
= 19.4 cm; 851.55 g) at Chesney Prairie, Washington County, 
Arkansas (36.21976°N, 94.48447°W; WGS 84) and on 29 April 
2018 we hand-captured a 155.0 cm TL male (Fig. 2; SVL = 134.0 
cm; tail length = 21.0 cm; 854.32 g) at Presson-Oglesby Preserve, 
Franklin County, Arkansas (35.34783°N, 94.01559°W; WGS 84). 
Chesney Prairie is owned by the Arkansas Natural Heritage 
Commission and Presson-Oglesby Preserve is owned by The 
Nature Conservancy. To our knowledge, 155.0 cm TL represents 
the new maximum reported size for L. calligaster. These results 
suggest that management practices at these prairies have 
created conditions (habitat, prey availability) conducive to L. 
calligaster attaining exceptionally large body sizes. 

We thank the city of Fayetteville, the Arkansas Natural 
Heritage Commission, The Nature Conservancy, and Woolsey 
Wet Prairie Sanctuary, especially Bruce Shackleford and Joe 
Woolbright, for site access and support. Funding was provided 
by the University of Arkansas, the Arkansas Game and Fish 
Commission, the Arkansas Audubon Society Trust, and Ozark 
Ecological Restorations, Inc.

CHELSEA KROSS, MAX CARNES-MASON, BAILEY SINGLETON, 
Department of Biological Sciences, University of Arkansas, Fayetteville, 
Arkansas 72701, USA; JEFF HICKLE, Jacobs Engineering Group, Inc., 
Fayetteville, Arkansas 72701, USA; JOHN D. WILLSON, Department of 
Biological Sciences, University of Arkansas, Fayetteville, Arkansas 72701, 
USA (e-mail: jwillson@uark.edu).

LAMPROPELTIS EXTENUATA (Short-tailed Kingsnake). DIET. 
Lampropeltis extenuata is endemic to north-central peninsular 
Florida, USA, west of the St. Johns River. This upland habitat 
specialist is found in xeric habitats such as sandhills, sand pine 
and oak scrubs, and xeric hammocks. Our understanding of 
the diet of this species is based almost entirely on observations 
of captives, which have typically accepted only small snakes, 

Fig. 1. Size frequency histogram of Lampropeltis calligaster (N = 84) 
captured at Woolsey Wet Prairie Preserve in Northwest Arkansas, 
USA, between 2014 and 2017.

Fig. 2. Photo of an exceptionally large (total length = 155.0 cm) Lam-
propeltis calligaster captured at Presson-Oglesby Preserve in Frank-
lin County, Arkansas, USA, in April 2018.

Fig. 1. A recently ingested Rhineura floridana recovered from a road-
killed adult Lampropeltis extenuata (Putnam County, Florida, USA).
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especially Tantilla relicta (Florida Crowned Snake) (Mushinsky 
1984. Herpetol. Rev. 15:67–68; Rossi and Rossi 1993. Herpetol. 
Rev. 24:100–101). 

At 1842 h on 2 May 2015, we found an adult L. extenuata 
(ca. 40 cm SVL) on Forest Road 11 in Ocala National Forest, 
Putnam County, Florida. The specimen had been previously 
run over, which opened the belly, exposing an adult Rhineura 
floridana (Florida Worm Lizard; ca. 26 cm SVL). To the best of 
our knowledge, this is the first report of R. floridana in the diet 
of L. extenuata (Krysko et al. In press. Amphibians and Reptiles 
of Florida. University Press of Florida, Gainesville).

DANIEL D. DYE II (e-mail: dydmdcloud@icloud.com), MICHAEL L. DYE 
(e-mail: mdye59@icloud.com), 13306 SW 168 Street, Brooker, Florida 32622, 
USA; JAKE SCOTT), 4164 NW 12th Ave. Gainesville, Florida 32609, USA (e-
mail: tamers1@hotmail.com).

LEPTODEIRA SEPTENTRIONALIS (Northern Cat-eyed Snake). 
DIET. Leptodeira septentrionalis is a common, nocturnal, and 
semi-arboreal, rear-fanged snake that feeds mainly on anurans 
(eggs, tadpoles, and adults), although small lizards and other 
snakes are also found in their diet (Savage 2002. The Amphibians 
and Reptiles of Costa Rica: A Herpetofauna between Two Conti-
nents, between Two Seas. University of Chicago Press, Chicago, Il-
linois. 934 pp.; McKelvin et al. 2013. Herpetol. Notes 6:177–178). In 
Mexico and Central America some anurans that have been record-
ed as prey of L. septentrionalis include Incilius valliceps, Rhaebo 
haematitivus, Rhinella humbolti, Lithobates warschewitschii, 

Leptodactylus melanonotus, Agalychnis callidryas, Smilisca bau-
dini, and S. phaeota (Duellman 1963. Univ. Kansas Publ. Mus. Nat. 
Hist. 15:205–249; Savage, op. cit.; Solórzano 2004. Serpientes de 
Costa Rica. Instituto Nacional de Biodiversidad, Heredia, Costa 
Rica. 792 pp.; McKelvin, op cit.; González-Hernández et al. 2015. 
Mesoam. Herpetol. 2:563–565). Smilisca cyanosticta is a noctur-
nal arboreal and terrestrial hylid frog that lives in humid tropical 
and lower montane forests, and is apparently active throughout 
the year (Duellman 1970. The Hylids Frogs of Middle America. 
Monogr. Mus. Nat. Hist. Univ. Kansas. 753 pp.). Here we document 
two predation events on S. cyanosticta by L. septentrionalis.

Both records were observed in tropical rainforest habitat at 
Hilda Ávila de O’Farril Reserve at Los Tuxtlas, Veracruz, Mexico 
(18.46099°N, 95.04465°W; 554 m elev.). The first record was 
obtained on 12 March 2002, at 1945 h. We found an adult L. 
septentrionalis (SVL = 570 mm) in the leaf litter of the forest floor 
preying on a S. cyanosticta that it had caught by the hind legs (Fig. 
1). The frog vocalized and struggled to free itself from the jaws of 
the snake without success. The complete predatory event lasted 
10 min, 20 s, concluding in headfirst ingestion of the frog by the 
snake. The second observation occurred on 5 May 2016, at 2215 
h. An adult L. septentrionalis (SVL = 680 mm; mass [including 
frog] = 75 g) was found stalking a solitary frog, which it struck 
from above (Fig. 2), and began to consume, legs-first. The entire 
predatory event lasted about 8 min 15 s. These observations 
represent the first records of predation by L. septentrionalis on 
S. cyanosticta.

EDGAR AHMED BELLO-SÁNCHEZ, Instituto de Neuroetología, Uni-
versidad Veracruzana, Xalapa, Veracruz 91190, Mexico (e-mail: ebello@
uv.mx); ALVAR GONZÁLEZ CHRISTEN, ROSA LILIANA NOCHEBUENA 
MORALES, Instituto de Investigaciones Biológicas, Universidad Veracru-
zana, Xalapa, Veracruz 91190, Mexico; JORGE E. MORALES MÁVIL, Insti-
tuto de Neuroetología, Universidad Veracruzana, Xalapa, Veracruz 91190, 
Mexico (e-mail: jormorales@uv.mx).

MASTIGODRYAS MELANOLOMUS (Salmon-bellied Racer). 
PREDATION. Snakes constitute 77% of the prey of Laughing 
Falcons (Herpetotheres cachinnans; Costa et al. 2014. North-
West. J. Zool. 10:445–453). On 22 December 2017, in a pasture 
within a tropical deciduous forest in Playa de Vacas (19.10130°N, 
96.14165°W, WGS 84; 6 m elev.), municipality of Medellín, Ve-
racruz, Mexico, we saw an adult H. cachinnans perched on a 
branch eating a Mastigodryas melanolomus. We identified the 
snake by the coloration, which was olive on the dorsum and or-
ange on the posterior half of the venter. To our knowledge this 
represents the first record of M. melanolomus in the diet of H. 
cachinnans, although they are known to be prey of other raptors 
(Oviedo-Brenes et al. 2013. Herpetol. Rev. 44:693).

VÍCTOR VÁSQUEZ-CRUZ, ARLETH REYNOSO MARTÍNEZ, Herpe-
tario Palancoatl, Avenida 19 número 5525, Colonia Nueva Esperanza, C.P. 
94540, Córdoba, Veracruz, México (e-mail: arleth.rm21@gmail.com); AXEL 
FUENTES-MORENO, Programa de Ganadería, Colegio de Postgraduados, 
Campus Montecillo, Carretera México-Texcoco, km 36.5, Montecillo, Tex-
coco, Estado de México, Mexico.

MICRURUS FRONTALIS (Cerrado Coralsnake). PREDATION. 
Few studies report successful predation on venomous and apo-
sematic coral snakes (genus Micrurus). Eagles, hawks, and falcons 
are some of their main predators, including some species that 
specialize on snakes (Mattison 1995. Herpetol. Rev. 33:215). Pueta 
(2002. Herpetol. Rev. 33:215) reported predation of M. frontalis by 
Cariama cristata (Red-legged Seriema), Duval and Greene (2006. 

Fig. 1. Adult Leptodeira septentrionalis preying on a Smilisca cyanost-
icta that had been caught by the hind legs.

Fig. 2. Leptodeira septentrionalis biting and grasping an adult Smilis-
ca cyanosticta.
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Biotropica 38:566–568) described predation of M. nigrocinctus 
by Herpetotheres cachinnans (Laughing Falcon), Sazima and Abe 
(1991. Stud. Neotrop. Fauna E 26:159–164) found M. frontalis and 
a coralsnake mimic (Oxyrhopus cf. guibei) in the stomach of an 
H. cachinnans, and Costa et al. (2014. North-West J. Zool. 10:445–
453) reported predation by H. cachinnans on five species of Mi-
crurus (M. diastema, M. fulvius, M. lemniscatus, M. nigrocinctus, 
and M. pyrrhocryptus) as well as three unidentified Micrurus spp. 
(for non-raptor predators of Micrurus, see p. 122 of Campbell and 
Lamar 2004. The Venomous Reptiles of the Western Hemisphere. 
Cornell University Press, Ithaca, New York. 870 + 29 pp.).

On 19 Jul 2012 at 1251 h, in Dois Irmãos do Buriti municipality, 
Mato Grosso do Sul state, Brazil (20.51889°S, 55.37502°W; SIRGAS 
2000), we observed a H. cachinnans foraging in an open grassy 
area on the side of a highway and capturing an adult M. frontalis. 
The H. cachinnans was then scared away by a car, leaving the 
snake on the ground (Fig. 1).

Various species of birds show an innate aversion to the 
coloration of coralsnakes and coralsnake mimics (Buasso et al. 
2006. Stud. Neotrop. Fauna Environ. 41:183–188). Brodie and 
Janzen (1995. Funct. Ecol. 9:186–190) hypothesized that avoidance 
behavior may be caused by (1) avoidance learned through 
individual experience or (2) innate avoidance that evolved 
because of selection against individuals who attacked such prey 
and suffered fitness consequences as a result. Avian predation on 
coralsnakes is apparently rare and the majority of such incidents 
involve predation by H. cachinnans. Apparently these raptors 
are not deterred by aposematic coralsnake coloration, and 
coralsnakes may not have an effective defense against attack by H. 
cachinnans, although more studies of falcon and snake physiology 
and behavior are needed most to reach a definitive conclusion.

PAULO LANDGREF FILHO (e-mail: p.landgref@gmail.com) and CAMI-
LA AOKI, Universidade Federal de Mato Grosso do Sul, Campus Universitário 
de Aquidauana – CPAQ. CEP 79200-000 - Aquidauana, MS, Brazil (e-mail: ao-
kicamila@yahoo.com.br).

NERODIA FASCIATA (Southern Watersnake). DIET. Nerodia fas-
ciata is a more generalist predator compared to other species of 
Nerodia and is known to feed on invertebrates, amphibians, and 
wide variety of fish species (Gibbons and Dorcas 2004. North 
American Watersnakes: A Natural History. University of Oklahoma 
Press, Norman. 438 pp.). However, in southern Florida invasive 
fish species might present new obstacles for native predators. 
Here I report documentation of predatory interactions in the 
wild between N. fasciata and non-native Clarias batrachus (Asian 
Walking Catfish). 

At ca. 2300 h on 25 March 2017, I observed an adult N. fasciata 
ingesting a moderate-sized catfish (ca. 200 mm SF length) on a 
pile of rocks near a roadside drainage culvert in Collier County, 
Florida, USA. Upon closer examination, the extended barbs of the 
pectoral fins, the lack of an adipose fin, and the termination of 
the dorsal fin prior to the caudal fin confirmed the species as C. 
batrachus. The snake had swallowed the majority of the head and 
quickly worked over the rest of the body and completed ingestion 
in ca. 3 min, while I observed with a headlamp. 

The snake was captured and monitored for a week and 
suffered no apparent issues prior to its release, even though C. 
batrachus is known to have toxic epidermal secretions as well as 
venomous barbs (Venkaiah and Lakshmipathi 2000. Asian Fish. 
Sci. 13:183–189). This observation may not be surprising given the 
frequency of native catfish in the diet of Nerodia spp. (Gibbons 
and Dorcas, op. cit.), as well as the recorded consumption of C. 
batrachus by other native Florida predators (Jordan 1976. Comp. 
Biochem. Physiol. 53A:305–310). However to my knowledge, this 
represents the first documented observation of N. fasciata feeding 
on C. batrachus. Nerodia fasciata might be an important source of 
predation for this potentially harmful invasive species. 

JORDAN DONINI, Department of Pure and Applied Sciences, Florida 
Southwestern State College, 7505 Grand Lely Drive, Naples, Florida 34113, 
USA; e-mail: Jordan.donini@selu.edu.

NERODIA FASCIATA CONFLUENS (Broad-banded Watersnake). 
DIET. Nerodia fasciata eat a wide variety of fish and amphibian 
prey (Gibbons and Dorcas 2004. North American Watersnakes: 
A Natural History. University of Oklahoma Press, Norman, Okla-
homa. 496 pp.), including the tadpoles of some ranid frogs (Gun-
zburger and Travis 2005. J. Herpetol. 39:547–571). On 29 April 
2018 at ca. 1300 h, we encountered a film of Lithobates clamitans 

Fig. 1. Micrurus frontalis, after being left on the ground by Herpetoth-
eres cachinnans in Dois Irmãos do Buriti, Mato Grosso do Sul, Brazil.

Fig. 1. Nerodia fasciata confluens curled beneath the film of eggs of 
Lithobates clamitans on which it was feeding.
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(Green Frog) eggs in a shallow pool at North Oak Park in Ham-
mond, Louisiana, USA (30.526°N, 90.477°W; WGS 84). The ca. 20–
30 cm deep pool is intermittently fed by a culvert and connects 
to a series of larger pools, which are part of an artificial canal 
in a closed canopy, secondary bottomland hardwood forest. JYL 
returned to the film at 1800 h to collect embryos for future work 
and observed a N. f. confluens (SVL ca. 40 cm) depredating the 
eggs. The head of the snake was in the middle of the film and JYL 
twice observed the snake biting into the film, each time moving 
its head through the mass, before it dove beneath the eggs (Fig. 
1).

Many species of snakes are known to consume amphibian, 
and particularly anuran, eggs, but the vast majority of these 
occur in the tropics (Wells 2007. The Ecology and Behavior of 
Amphibians. University of Chicago Press, Illinois. 1400 pp.; 
Gunzburger and Travis, op. cit.). Our literature review, which 
included a survey of Natural History notes in Herpetological 
Review from 2005 to the present, did not uncover any records of 
predation of anuran eggs by any species of Nerodia, Thamnophis, 
or by any other snake in North America (Gibbons and Dorcas, 
op. cit.; Wells, op. cit.; Gunzburger and Travis, op. cit.). To our 
knowledge, Diadophis punctatus stictogenys (Mississippi Ring-
necked Snake) is the only North American colubrid that has been 
observed depredating amphibian eggs (i.e., eggs of Plethodon 
albagula [Western Slimy Salamander]) (Milanovich et al. 2005. 
Herpetol. Rev. 36:323–324). 

It is possible that the eggs of L. clamitans are noxious and 
that their unpalatability might explain why they are infrequently 
consumed or encountered in diet studies. Studies of the 
palatability of L. clamitans eggs have yielded mixed results and 
have focused on fishes or other amphibians as potential predators 
(Gunzburger and Travis, op. cit.; Wells, op. cit.). Given the lack of 
congruence across amphibian egg palatability studies, and how 
infrequently snakes are tested as potential predators (Gunzburger 
and Travis, op. cit.), we suggest that the role of snakes as predators 
of the eggs of anurans has been overlooked in North America.

JENNIFER Y. LAMB (e-mail: jennifer.lamb@selu.edu) and OLIVER 
LJUSTINA, Department of Biological Sciences Box# 10736, Southeastern 
Louisiana University, Hammond, Louisiana 70402, USA (e-mail: oliver.ljus-
tina@selu.edu).

NINIA SEBAE (Coffee Snake). ECTOPARASITES. In general, mites 
and ticks are parasites of all terrestrial vertebrates: amphibians, 
reptiles, birds, and mammals. Approximately 51 species of mites 
and ticks are known to parasitize amphibians and reptiles in 

Mexico (Paredes-León et al. 2008. Zootaxa 1904:1–166). Here we 
report the presence of a tick of the Ixodidae family on a wild Ninia 
sebae in Veracruz, Mexico.

On 20 January 2018 at 1320 h, in Palmillas, Yanga, Veracruz, 
Mexico (18.8239°N, 96.7693°W, WGS 84; 458 m elev.), we found 
an adult N. sebae (total length = 250 mm) under a rock. When 
examining a photograph of the individual, we noticed two 
ectoparasites in the left posterior portion of the head (Fig. 1). 
Parasites were identified as hard ticks, members of the Ixodidae. 
This report represents the first case of a species of Ixodidae 
parasitizing N. sebae (Paredes-León et al., op. cit.).

VÍCTOR VÁSQUEZ-CRUZ, ARLETH REYNOSO MARTÍNEZ (e-mail: 
arleth.rm21@gmail.com), ALFONSO KELLY-HERNÁNDEZ, and EDER 
LEÓN-LÓPEZ, Herpetario Palancoatl, Avenida 19 número 5525, Colonia 
Nueva Esperanza, C.P. 94540, Córdoba, Veracruz, Mexico.

OXYBELIS FULGIDUS (Green Vinesnake). DIET. Oxybelis fulgi-
dus is an arboreal and diurnal species known to prey on passer-
ine birds (Dixon and Soini 1986. The Reptiles of the Upper Am-
azon Basin, Iquitos Region, Peru. Milwaukee Public Museum, 
Milwaukee, Wisconsin. 154 pp.). However, detailed accounts 
of specific avian prey from the western Amazon are scarce. On 
18 October 2010, an adult O. fulgidus was observed preying on 
an adult female Silver-beaked Tanager (Ramphocelus carbo) in 
Puerto Franco (2.3887°S, 71.4121°W, WGS 84; ca. 95 m elev.), a 
small village near the border with Colombia located in the Dis-
trict of Putumayo, Province of Maynas, Loreto Region, Peru. 
At around 0830 h, a group of children noticed that the snake, 
which was on a small (< 3 m) guava tree, had just attacked the 
tanager and was holding it by the head. It was apparent that 
the snake was starting to swallow the bird (head-first). They 
wounded the snake with a wooden stick and tried to rescue the 
bird, which was already dead. The dead bird and snake (which 
died soon afterwards) were photographed by one of us (MP), 
during a Rapid Biological and Social Inventory conducted in 
Peru (Pitman et al. [eds.] 2011. Perú: Yaguas-Cotuhé. Rapid Bio-
logical and Social Inventories Report 23. The Field Museum, 
Chicago, Illinois. 376 pp.). The bird species was identified by 
Juan Díaz, ornithologist working with the Field Museum Rapid 
Inventory Team in Peru.

RUDOLF VON MAY (e-mail: rvonmay@gmail.com) and MICHAEL C. 
GRUNDLER, Museum of Zoology & Department of Ecology and Evolution-
ary Biology, University of Michigan, 2039 Ruthven Museums Building, 1109 

Fig. 1. Ninia sebae with two ticks on the back portion of the head. 
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Fig. 1. An adult Oxybelis fulgidus and its avian prey, an adult Ram-
phocelus carbo, found in Loreto, Peru, in the western Amazon.
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Geddes Ave., Ann Arbor, Michigan 48109, USA; MARIO PARIONA, Environ-
ment, Culture, and Conservation, The Field Museum, Chicago, Illinois, USA.

OXYBELIS FULGIDUS (Green Vinesnake). DIET. Oxybelis fulgi-
dus is an arboreal and diurnal snake with a wide neotropical dis-
tribution from Mexico through Central America to Bolivia (Cis-
neros-Heredia and Touzet 2007. Herpetozoa 19:188–189). This 
colubrid is described as an opportunistic sit-and-wait predator, 
feeding predominately on iguanid lizards and birds, but also on 
frogs and occasionally mammals (Martins 1998. Herpetol. Nat. 
Hist. 7:78–150; Scartozzoni et al. 2009. South Am. J. Herpetol. 
48:81–89; Fraga et al. 2012. Herpetol. Rev. 43:495–496). Currently, 
O. fulgidus is known to prey on several bird species, especially 
those of the family Bucconidae (Scartozzoni et al. 2009, op. cit.). 
In this note we provide a new species of avian prey for O. fulgi-
dus with a predation event of a Chelidoptera tenebrosa (Swallow-
wing, Bucconidae) in the eastern Amazon. 

On 5 November 2017 at 1145 h, in the Floresta Nacional do 
Amapá (FLONA) (1.24521°N, 51.68335°W; WGS 84), Amapá State, 
Brazil, one of us (CSG) observed an adult O. fulgidus ingesting 
a C. tenebrosa on a tree branch ca. 0.5 m above ground level 
near the Rio Araguari (Fig. 1). Initially, the snake was observed 
moving vertically in a straight-line toward the bird. Ingestion 
was headfirst and took 45 min. According to Henderson and 
Nickerson (1975. Brit. J. Herpetol. 5:663–667), O. fulgidus takes 
on vertical movements more often than horizontal movements 
on tree branches during the daytime. Therefore, we suggest that 
the vertical movement of the snake reported here facilitated the 
capture of its prey.

This research was commissioned by WWF-Brazil/Amazon 
Program, IEPÉ – Instituto de Pesquisa e Formação Indígena, 

ICMBio - Chico Mendes Institute for Biodiversity Conservation 
and IEPA - Institute of Scientific Research and Technology of 
the State. We thank Jackson Cleiton Sousa from Universidade 
Federal do Amapá for identifying the bird species. 

CECILE S. GAMA, Instituto de Pesquisas Científicas e Tecnológicas do 
Estado do Amapá, Brazil (e-mail: cecilegama@hotmail.com); FILLIPE PE-
DROSO-SANTOS (e-mail: fillipepedrosodossantos@gmail.com), PATRICK 
R. SANCHES (e-mail: patricksanchs@gmail.com), and CARLOS E. COSTA-
CAMPOS, Laboratório de Herpetologia, Departamento de Ciências Bi-
ológicas e da Saúde, Universidade Federal do Amapá, Campus Marco Zero 
do Equador, 68.903-419, Macapá, Amapá, Brazil (e-mail: eduardocampos@
unifap.br). 

OXYBELIS FULGIDUS (Green Vinesnake). DIET. Oxybelis 
fulgidus is a relatively large and heavy-bodied vinesnake widely 
distributed on the neotropical mainland from southern Mexico 
to Bolivia. The diet consists primarily of birds and lizards, 
which are detected and captured using a sit-and-wait strategy 
(Henderson and Binder 1980. Contrib. Biol. Geol. Milwaukee 
Publ. Mus. 37:1–38; Scartozzoni et al. 2009. S. Amer. J. Herpetol. 
4:81–89). Research into their diet has previously focused on 
examining the digestive tracts of wild-caught specimens, with 
very few direct field observations recorded (Henderson 1982. 
Amphibia-Reptilia 3:71–80). 

At 1235 h on 23 July 2017, an adult Holcosus undulata 
(Rainbow Ameiva) was observed basking on the side of a road 
near our Homiguero campsite in Calakmul Biosphere Reserve, 
Campeche, Mexico (18.40295°N, 89.48653°W, WGS 84; 233 m 
elev.). An adult O. fulgidus (SVL ca. 120 cm) moved from sitting 
on a branch (2 m above the ground) of a tree (Arctostaphylos) 
3 m away and approached the H. undulata (SVL ca. = 11 cm) 
from behind. The O. fulgidus then lunged and struck the H. 

Fig.1. Oxybelis fulgidus preying on Chelidoptera tenebrosa (Swallow-
wing) at Floresta Nacional do Amapá (FLONA), Amapá State, Brazil.

Fig. 1. A) Ameiva undulata held in the mouth of an Oxybelis fulgidus 
just after capture, and (B) ingesting lizard headfirst.
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undulata mid-body along the right flank and immediately 
began pulling the lizard up the tree and onto a branch (1.2 m 
off the ground). This process took approximately 30 sec. The 
H. undulata ceased movement approximately 2 min after the 
initial strike, although it could be seen breathing thereafter 
(Fig.1A). The O. fulgidus held the H. undulata in its mouth for 
approximately 7 min before maneuvering it around to ingest it 
headfirst (Fig. 1B). Full consumption of the lizard took 5 min, 
12 sec. After consumption, the O. fulgidus remained in that 
location for 17 min before moving further up the tree and out of 
sight. Our observation agrees with previous reports that noted 
detection of terrestrial lizard prey from arboreal perches 1–2 
m in height, but is unusual in that we observed the O. fulgidus 
completely descend to the ground during prey capture, in 
contrast to most observations, which report that O. fulgidus 
remain on low branches (Henderson and Nickerson 1975. Brit. 
J. Herpetol. 5:663–667; Fischer and Gascon 1996. Herpetol. Rev. 
27:204; Norris and Burtt Jr 1998. Herpetol. Rev. 29:243; de Fraga 
et al. 2012. Herpetol. Rev. 43:495–496). Our observation of rapid 
immobilization and headfirst ingestion of seized avian and 
reptilian prey also agrees with previous reports (Rodrigues et 
al. 2005. Herpetol. Rev. 36:325–326; Endo et al. 2007. Herpetol. 
Rev. 38:209; Pineda Lizano 2010. Herpetol. Rev. 1:369–370; 
Capurucho and Costa 2012. Herpetol. Rev. 43:495; Sullivan and 
Weinstein 2017. Herpetol. Rev. 48:19–25).

RUTH H. SMITH (e-mail: ruth.h.smith@outlook.com) and CLAUDIO 
LOPEZ, Operation Wallacea, Wallace House, Old Bolingbroke, Lincolnshire, 
PE23 4EX, England; JOSÉ ANTÓNIO L. BARÃO-NÓBREGA, School of En-
vironment and Life Sciences, University of Salford, Peel Building, Salford 
Crescent, M5 4WT Manchester, UK.

PANTHEROPHIS OBSOLETUS (Western Ratsnake). DIET / 
SCAVENGING. Carrion consumption by snakes is well-docu-
mented (DeVault and Krochmal 2002. Herpetologica 58:429–436; 
DeVault et al. 2004. Can. J. Zool. 82:502–509). Only one record 
of carrion consumption has been reported for Pantherophis ob-
soletus (Devault et al., op. cit.). While transferring the extensive 
60-year field records of the late Henry S. Fitch on the snake fauna 
of northeast Kansas from paper to an electronic database, one of 
us (GRP) discovered one record (26 June 1959, on the University 
of Kansas [Fitch] Natural History Reservation) of a Pantherophis 
obsoletus (= Elaphe obsoletus in Fitch’s records) that contained a 
margin note describing a palped and identified prey item: “stom-
ach contents: Sigmodon with fly eggs.” Plainly, this Cotton Rat 
was dead when ingested. The snake was a female (SVL = 1322 
mm, tail length = 220 mm, 500 g) noted as probably having re-
cently deposited a clutch of eggs.

As discussed by DeVault and Krochmal (2002, op. cit.) “The 
benefits of exploiting carrion for its basic energetic content far 
exceed any associated costs. Carrion provides a food source that 
can be obtained relatively safely and easily compared to live 
prey.” We cannot assess whether the scarcity of literature records 
involving P. obsoletus scavenging represent its rare occurrence in 
this species, or simply a paucity of documented observations. 

We are grateful to Kansas Department of Wildlife, Parks, and 
Tourism Chickadee Checkoff Program for financial support 
(to GRP) of the Fitch Snake Data Archive project. GRP thanks 
Kansas Biological Survey (KBS) (Edward Martinko, Director) for 
providing work space and computational support for an ongoing 
variety of research efforts. KBS additionally houses the Fitch Data 
Archive, and is custodian of the electronic databases constructed 
by GRP. We also acknowledge the exceptional efforts of the late 

Henry S. Fitch in amassing a phenomenal record of ecological 
data on eastern Kansas snakes.

GEORGE R. PISANI, Kansas Biological Survey, 2101 Constant Ave., Hi-
guchi Hall, Lawrence, Kansas 66047, USA (e-mail: gpisani@ku.edu); J. DAR-
EN RIEDLE, Wildlife Diversity Coordinator, Kansas Department of Wildlife, 
Parks, and Tourism, Pratt, Kansas 67124, USA.

PAREAS IWASAKII (Iwasaki’s Snail-eating Snake). DIET. Pareas 
iwasakii is an arboreal snake endemic to Ishigaki and Iriomote 
islands in the Ryukyu Archipelago, Japan. The natural habits of 
this species are largely unknown because of its rarity in the field 
(Ota 2014. In Ministry of the Environment, Japan [ed.], Red Data 
Book 2014. Threatened Wildlife of Japan, vol 3, p. 79. Japan Wildlife 
Research Center, Tokyo). Moreover, although the members of the 
clade Pareidae, including P. iwasakii, have been widely regarded as 
dietary specialists of land snails and slugs (Pough et al. 2016. Her-
petology, 4th ed. Sinauer Associates, Sunderland, Massachusetts. 
591 pp.), their natural diet has rarely been reported, especially at 
the species level. This is because they usually consume only the 
soft bodies of snails (Götz 2002. Amphibia-Reptilia 23:487–493; 
Hoso et al. 2007. Biol. Lett. 3:169–172), which are presumably 
digested quickly and completely, leaving few or no identifiable 
remains in the gut or feces. A land snail, Satsuma caliginosa ca-
liginosa (family Camaenidae), has been identified as prey of P. 
iwasakii by microscopic investigation of snail mouthparts (radu-
lae and jaws) collected from the feces of a wild-caught P. iwasakii 
from Iriomote Island (Hoso and Hori 2006. Herpetol. Rev. 37:174–
176). Here we report the first direct observation of predation by P. 
iwasakii on S. c. caliginosa in the wild.

At 2300 h on 11 September 2017, on Mt. Omoto, Ishigaki 
Island, Okinawa Prefecture, Japan (24.41169°N, 124.18683°E, 
WGS 84; 81.8 m elev.), in the rain, we observed a P. iwasakii (SVL 
ca. 60 cm) eating a sub-adult S. c. caliginosa (shell diameter ca. 
30 mm) at the bottom of a tree hollow at a height of about 60 cm 
above the ground (Fig. 1). Another juvenile S. c. caliginosa (shell 
diameter ca. 15 mm) shown at the bottom of Fig. 1a might have 
accidentally fallen into the hollow with the snake. A part of its 
soft body was seen inside the aperture and the palatal wall was 
apparently wet from the mucus, as if the snail had just retracted 
into its shell.

The snail S. c. caliginosa possesses two defenses against snake 
predation: an apertural barrier (Hoso and Hori 2008. Am. Nat. 

Fig. 1. Pareas iwasakii eating a snail, Satsuma caliginosa caliginosa, 
in a tree hole on Mt. Omoto, Ishigaki Island, Japan. (A) The snake is 
grabbing the soft body of the snail using its mandibles. (B) The pos-
terior body of the snake was outside of the hollow and the tail was 
twined around a twig (not shown).
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172:726–732) and foot autotomy (Hoso 2012. Proc. R. Soc. B Biol. 
Sci. 279: 4811–4816). Five to ten percent of wild S. c. caliginosa have 
regenerated feet, whereas almost none of the other subspecies 
of S. caliginosa (e.g., S. c. picta) from an island free from snake 
predation did (Hoso 2012, op. cit.). Thus, our observation provides 
additional support that S. c. caliginosa is potentially a major prey 
for P. iwasakii.

MASAKI HOSO, Graduate School of Science, the University of Tokyo, 
2-11-16 Yayoi, Bunkyo-ku, Tokyo 113-0032, Japan (e-mail: MasakiHoso@
gmail.com); TAKEHIRO KAKEGAWA, Tokyo, Japan (e-mail: take.kake.gkl@
gmail.com)

PHALOTRIS LEMNISCATUS (Dumeril’s Diadem Snake). PRE-
DATION. Phalotris lemniscatus is a small snake that occurs 
in open habitats in southern Brazil, Argentina, and Uruguay 
(Schaefer 1998. Herpetol. Rev. 29:178). It has semi-fossorial hab-
its, sheltering under litter, rocks, or trunks (Entiauspe-Neto et al. 
2016. Check List 12:1964). Individuals are aposematically col-
ored, with a uniform reddish dorsum and frequently with longi-
tudinal black dorsal strips (Ferrarezzi 1993. Mem. Inst. Butantan 
55:21–38). Here we describe for the first time a predation event 
on P. lemniscatus. 

On 10 October 2017 at 1935 h, in the city of Nova Petrópolis, 
state of Rio Grande do Sul, southern Brazil (29.3624°S, 
51.1100°W; WGS 84), we observed a Burrowing Owl (Athene 
cunicularia) on the ground holding a P. lemniscatus in its 
talons. The owl was on an unpaved road surrounded by native 
forest. Upon our approach, the owl flew away and abandoned 
the snake, which was still alive. When handling the snake we 
observed no signs of lacerations, suggesting that we observed 
the initial phase of the predation event. Identification was 
made through detailed examination of the animal, as well as 
by using photographic vouchers (Fig. 1). There are numerous 
records of Burrowing Owl predation on snakes, including 
Phalotris mertensi (Cruz et al. 2014. Herpetol. Bull. 128:26–27). 
Our observation is relevant due to the aposematic coloration of 
P. lemniscatus, which in this case was not effective at preventing 
capture by an owl.

PATRICIA KOLB (e-mail: paty_kolb@yahoo.com.br), CAMILA FER-
NANDA MOSER, Laboratório de Ecologia de Vertebrados Terrestres, Uni-
versidade do Vale do Rio dos Sinos, Rio Grande do Sul, Brazil; ROBERTO 
BAPTISTA OLIVEIRA, Museu de Ciências Naturais, Fundação Zoobotâni-
ca do Rio Grande do Sul, Brazil; ALEXANDRO M. TOZETTI, Laboratório 
de Ecologia de Vertebrados Terrestres, Universidade do Vale do Rio dos 
Sinos, Rio Grande do Sul, Brazil (e-mail: alexandro.tozetti@gmail.com).

PHILODRYAS PATAGONIENSIS (Green Racer). DIET. Philodry-
as patagoniensis is a medium-sized terrestrial colubrid, which 
inhabits open areas of South America (Hartmann and Marques 
2005. Amphibia-Reptilia 26:25–31; Carreira and Maneyro 2013. 
Guía de Reptiles del Uruguay. Ediciones de la Fuga, Monte-
video. 283 pp.). It is considered a generalist predator of small 
animals such as rodents, birds, fish, amphibians, and snakes 
(López and Giraudo 2008. J. Herpetol. 42:474–480; Zanella and 
Cechin 2009. Iheringia. Sér. Zool. 99:111–114), including con-
specifics (Pontes et al. 2003. Herpetol. Rev. 34:154).

At 1200 h on 2 November 2017, in a temporary pond 
in the Estação Ecológica do Taim, Rio Grande do Sul state, 
Brazil (32.53764°S, 52.53787°W, WGS 84; 7 m elev.) an adult P. 
patagoniensis was observed in the final phase of ingestion of a 
Swamp Eel, Synbranchus marmoratus. Only the tail of the eel was 
protruding from the snake’s mouth, indicating that the ingestion 
began at the head (Fig. 1). To my knowledge, this is the first case 
of predation of S. marmoratus by P. patagoniensis.

I am thankful to Liliana Essi for photographing this event and 
sharing the photo with me.

TIAGO FELIPE THEIS, Departamento de Ecologia e Evolução, Univer-
sidade Federal de Santa Maria, Avenue Roraima, 97105-900, Santa Maria, 
Rio Grande do Sul, Brazil; e-mail: tiagofelipetheis@hotmail.com. 

PHILODRYAS VIRIDISSIMA (Common Green Racer). DIET. 
Many snakes exhibit an ontogenetic shift in diet (Shine and Wall 
2007. In Reilly et al. [eds.], Lizard Ecology: The Evolutionary Con-
sequences of Foraging Mode, pp. 173–208. Cambridge University 
Press, Cambridge, UK). Canopy-dwelling snakes, such as Philo-
dryas viridissima, shift from eating mainly frog and lizard prey 
to small mammals during their life (Martins and Oliveira 1999. 
Herpetol. Nat. Hist. 6:78–150). Here, we report prey of two indi-
viduals of P. viridissima of different ages. 

At 1531 h on 13 January 2013, we found an adult male P. 
viridissima (total length = 105.5 cm; tail length = 27.7 cm; 
voucher: INPA – H 32336) swallowing a relatively large male 
Guerlinguetus aestuans (Brazilian Squirrel; total length = 31.02 

Fig. 1. Phalotris lemniscatus observed during a predation event by a 
Burrowing Owl (Athene cunicularia).

Fig. 1. Adult Philodryas patagoniensis eating a Swamp Eel, Synbran-
chus marmoratus.
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cm; tail length = 17.20 cm; voucher: INPA – M 6779 ), on the 
ground, in a terra-firme rainforest reserve, in northern Manaus 
(Reserva Florestal Adolpho Ducke, Amazonas, Brazil; 2.94388°S, 
59.95027°W, WGS 84; 100 m elev.). The specimens are deposited 
in the Herpetology and Mammalogy sections, respectively, of 
the Zoological Collections of Instituto Nacional de Pesquisas 
da Amazônia. At 1945 h on 23 January 2018, we found a juvenile 
male P. viridissima (total length = 68.9 cm; tail length = 19.1; 
INPA – INPA H 39720) resting on a palm tree at a height of 175 
cm on the bank of the confluence between the Negro and Apuaú 
rivers (Base 2 of Anavilhanas National Park, Amazonas, Brazil; 
2.53493ºS, 60.83599ºW, WGS 84; 27 m elev.), with a Hemidactylus 
mabouia (Tropical House Gekko) tail (tail length = 6 cm; not 
vouchered) in its stomach. The juvenile male P. viridissima had 
many injuries on its body and was conspicuously underfed. 

We thank A. R. Pereira and C. C. Braga for fieldwork assistance.
RAFAEL F. JORGE, Instituto Nacional de Pesquisas da Amazônia, 

Programa de Pós-Graduação em Ecologia, Brazil (e-mail: rafajorgebio@
gmail.com); PEDRO IVO SIMÕES, Pontifícia Universidade Católica do Rio 
Grande do Sul, Programa de Pós-Graduação em Zoologia, Brazil (e-mail: 
pedro.simoes@pucrs.br). 

PITUOPHIS MELANOLEUCUS MUGITUS (Florida Pinesnake). 
REFUGIA FIDELITY. The fidelity that snakes demonstrate to-
wards specific winter refugia suggests that winter refugia can 
have unique characteristics that allow them to be relocated and 
specific features that permit overwinter survival. However, the 
bulk of observations and studies related to refugia fidelity in 
snakes pertain to high-latitude populations (e.g., Crotalus hor-
ridus in northeastern USA [Clark et al. 2008. Mol. Ecol. 17: 719–
730]; Sistrurus catenatus catenatus in Ontario, Canada [Harvey 
and Weatherhead 2006. J. Herpetol. 40:66–73]; Crotalus oreganus 
lutosus in northern Utah, USA [Parker and Brown 1974. Herpe-
tologica 30:234–239]; Pituophis melanoleucus melanoleucus in 
New Jersey [Zappalorti et al., 2014. J. Toxicol. Environ. Health, 
Part A 77:1285–1291]; Pituophis melanoleucus melanoleucus in 
central Tennessee, USA [Gerald et al. 2006. J. Herpetol. 40:503–
510]). Herein, we report an observation of winter refugia fidel-
ity in Pituophis melanoleucus mugitus, a colubrid species (SVL 

= 122–168 cm) endemic to the southeastern Coastal Plain of the 
United States (Powell et al. 2016. Peterson Field Guide to Reptiles 
and Amphibians of Eastern and Central North America. Hough-
ton Mifflin Harcourt, Boston, Massachusetts. 392 pp.), where 
winter temperatures typically average in the 10’s °C. 

At 1130 h on 4 March 2018, we observed four of 12 radio-
telemetered adult P. m. mugitus (SVL = 116.5, 132.7, 137.1, and 
137.2 cm) to have returned to pocket gopher (Geomys pinetis) 
burrows that previously served as winter refugia between 10 
January and 19 February 2018, when the local mean temperature 
was 8.3°C. Between 10 January and 19 February, no snake was 
tracked (relocated) to more than one burrow and all transmitters 
emitted inactive signals, suggesting that these burrows served 
as respective winter refugia for each snake. Observations of 
refugia fidelity occurred ca. 24 h after a sudden decrease in 
ambient air temperature (approximately 10°C) that followed 
three weeks (19 February to 3 March) of warmer temperatures 
(mean = 18.3°C), during which time snakes moved frequently 
and were not observed using previously occupied refugia. In 
addition, we observed increases in refugia fidelity (relocations to 
previously used burrows) as temperatures decreased across the 
active season (Table 1), further suggesting that P. m. mugitus may 
be selective of suitable winter refugia. The described accounts 
took place in Hamilton County, Florida, USA, on a Wildlife 
Environmental Area that is predominantly managed sandhill 
habitat (30.45216°N, 83.04840°W; WGS 84). This report adds 
to a growing body of accounts suggesting that even in warmer 
climates, snakes may still be aware of refugium features. 

RICHARD W. ORTON (e-mail: Richard.Orton@myfwc.com), BLAIR 
HAYMAN, and MEGAN WALLRICHS, Florida Fish and Wildlife Conserva-
tion Commission, Florida, USA. 

PSEUDOBOA NEUWIEDII (Neuwied’s False Boa). ECTOPARA-
SITE. Pseudoboa neuwiedii is a medium-sized colubrid endemic 
to Panama, the Lesser Antilles (Trinidad, Tobago, Grenada), Co-
lombia, Venezuela, Peru, Brazil, and the Guianas (Guedes et al. 
2017. Global Ecol. Biogeogr. 27:14–21). On the night of 24 June 
2016 we observed an active P. neuwiedii (SVL = 59.5 cm) at Sura-
ma Ecolodge, Guyana (4.1547°N, 59.0612°W; WGS84). The snake 
had one adult female tick (Amblyomma rotundatum) on its dor-
sal surface. The tick was removed and preserved in 70% ethanol 
and the snake was immediately released at the site of capture. 
Amblyomma rotundatum is a widespread Neotropical tick en-
demic to Central and South America (Guglielmone et al. 2003. 
Ticks [Acari: Ixodida] of the Neotropical Zoogeographic Region. 
International Consortium on Ticks and Tick-borne Diseases. 
Atalanta, Houton, The Netherlands. 173 pp.) and infests a wide 
variety of hosts, particularly anurans and reptiles (Guglielmone 
and Nava 2010. Zootaxa 2541:27–49). More than 15 species of 
colubrid snakes have been confirmed as hosts for A. rotundatum 
(Guglielmone and Nava 2010, op. cit.). To our knowledge, this is 
the first record of A. rotundatum infesting P. neuwiedii. 

The tick is deposited in the National Veterinary Services 
Laboratories (NVSL) Parasitology Reference Collection, Ames, 
Iowa (Accession No. 16-022029, Case No. TE16-22). We thank the 
following: James Mertins of the NVSL for confirming the identity 
of this tick; the Ministry of Indigenous People’s Affairs for 
permitting us to visit Surama and the staff of Surama Ecolodge 
for logistical support; the Environmental Protection Agency of 
Guyana for a research permit (060816 BR005) and an export 
permit (062916 SP008). Import of this specimen was cleared 
by Miami U.S. Fish and Wildlife Service (#2016926260). This 

table 1. Number of observations of refugia fidelity for each month 
from June 2017 to February 2018, and the high, low, and average tem-
perature for each month. Observations of refugia fidelity were de-
fined as instances when individual Pituophis melanoleucus mugitus 
were tracked (relocated) to a previously used burrow, separated by at 
least one relocation to a different burrow. Snakes started becoming 
inactive in early December. Note that the number of snakes in the 
study did not increase after 15 September 2017.
           
Month Observations Temperature (°C)
   (N) high low average

June 0 34.4 15.6 26.7

July 0 36.1 21.7 28.3

August 1 36.7 17.8 28.3

September 0 35.0 16.7 26.1

October 3 33.3 1.7 22.8

November 8 29.4 0.6 16.7

December 1 26.7 -3.3 13.3

January 1 23.9 -6.7 8.9

February 2 28.9 0.6 23.9
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research trip was supported by a George E. Burch Postdoctoral 
Fellowship and a National Geographic Research and Exploration 
Grant (9945-16). 

CRYSTAL KELEHEAR, Smithsonian Tropical Research Institute, 
Apartado 0843-03092, Balboa, Ancon, Panama, Republic of Panama (e-
mail: crystal.kelehear@hotmail.com); SEAN P. GRAHAM, Department of 
Biology, Geology, and Physical Sciences, Sul Ross State University, Alpine, 
Texas 79832, USA (e-mail: grahasp@tigermail.auburn.edu).

SISTRURUS TERGEMINUS (Western Massasauga). PREDA-
TION. Sistrurus tergeminus is the smallest rattlesnake native to 
Kansas and inhabits a variety of habitats across its range in the 
state. Known predators of S. tergeminus include avian preda-
tors (Chapman and Casto 1972. Wilson Bull. 84:496–497) and 
mammalian predators, including Mustela frenata (Long-tailed 
Weasel; Wastell and Mackessy 2011. Copeia 2011:29–37). Other 
snakes also prey on S. tergeminus, such as Lampropeltis hol-
brooki (Speckled Kingsnake; JM, pers. obs.). Here we report an 
undocumented predator of S. tergeminus.

On 4 October 2017, a Sander vitreus (Walleye) was caught via 
rod-and-reel at Wilson Reservoir, a 3660-ha reservoir, in Russel 
County, Kansas, USA (38.94947°N, 98.55918°W; WGS 84). The S. 
vitreus then regurgitated a portion of a S. tergeminus (Fig. 1). We 
speculate that these species came in contact due to rising water 
levels at the reservoir after a long period of drought, though it is 
uncertain if this was a true predation event or if the carcass was 
scavenged. Sistrurus tergeminus are known to cross open bodies 
of water in central Kansas (JM, pers. obs.). 

ALLISON HULLINGER, Department of Biological Sciences, Fort Hays 
State University, Hays, Kansas, USA (e-mail: arhullinger@mail.fhsu.edu); 
BRYAN SOWARDS Kansas Department of Wildlife, Parks and Tourism, 
Pratt, Kansas, USA (e-mail: bryan.sowards@ks.gov); JOSHUA MEAD (e-
mail: jjmead@mail.fhsu.edu), and WILLIAM STARK, Department of Bio-
logical Sciences, Fort Hays State University, Hays, Kansas, USA.

STENORRHINA FREMINVILLEI (Freminville’s Scorpion-ea-
ting Snake). REPRODUCTION. Sternorrhina fremminvillei is 
a nocturnal, ground-dwelling snake that is distributed widely 
from Veracruz and Guerrero, Mexico, south to Costa Rica, from 
sea level to 2200 m in dry and wet forests (Köhler 2008. Rep-
tiles of Central America. Second ed. Herpeton Verlag, Offen-
bach. 400 pp.). It is a medium-sized snake (to 85 cm TL; Heimes 
2016. Herpetofauna Mexicana Vol. I. Snakes of Mexico. Edition 
Chimaira, Frankfurt am Main. 572 pp.). Females mature sexu-
ally at approximately 12 months (Campbell 1998. Amphibians 
and Reptiles of Northern Guatemala, the Yucatán and Belize. 

University of Oklahoma Press, Norman, Oklahoma. 380 pp.). 
Censky and McCoy (1988. Biotropica 20:326–333) report a re-
productive cycle adjusted to the dry season and reproductive 
activity from August to April for this species in the Yucatán 
Peninsula. The clutch size was the largest of any species in the 
snake community they studied (5–19 eggs, mean = 11.6 ± 2.87) 
and tended to increase in relation to female body size. Given 
that oviductual eggs were found over an extended period of 6.5 
months, they suggest a two-clutch per year reproductive cycle, 
as did Campbell (op. cit.) for specimens in Guatemala. Other 
authors report variable clutch sizes throughout its range, from 
7 in Nicaragua (Gutiérrez-López et al. 2015. Mesoamer. Herpe-
tol. 2:530–531) to 9 in Costa Rica (Solórzano 2004. Serpientes 
de Costa Rica: Distribución, Taxonomía e Historia Natural / 
Snakes of Costa Rica: Distribution, Taxonomy and Natural His-
tory. Instituto Nacional de Biodiversidad [INBio], Santo Do-
mingo de Heredia, Costa Rica. 792 pp.), and 5–19 in Guatemala 
(Campbell, op. cit.).

On 20 November 2013, we collected a female S. freminvillei 
(SVL = 589 mm; tail length = 68 mm; 174 ventral scales and 32 
subcaudals) under dry agave debris in a tropical deciduous 
forest-dry oak forest transition zone about 1 km SW of Mezapa, 
Tixtla de Guerrero, Guerrero, Mexico (17.58679°N, 99.33737°W, 
WGS 84; 1720 m elev.). The specimen was kept in captivity and 
laid 12 eggs in early February 2014 (exact day not recorded). 
Unfortunately, the clutch was damaged by a fungus and could 
not be measured nor adequately preserved, so quantitative data 
are only available for seven eggs. The eggs (N = 7; mean ± SD) 
were 11.7–13.88 mm in length (12.7 ± 0.8328) and 6.95–8.65 mm 
in width (7.763 ± 0.592).

Our data suggest a similar phenology of S. freminvillei in 
the central Sierra Madre del Sur of Guerrero, Mexico compared 
to that of the Yucatán Peninsula and nuclear Central America. 
Censky and McCoy (op. cit.) and Campbell (op. cit.) mention 
that hatchlings with yolk sac scars appear in March and April, 
suggesting that eggs are laid between October and April during 
the driest season of the year, although Campbell reports females 
from Petén with 4–6 well-developed eggs in April as well as 
records of egg laying during the early rainy season.

RICARDO PALACIOS-AGUILAR, Museo de Zoología “Alfonso L. Her-
rera,” Facultad de Ciencias, UNAM. A.P. 70-399, México D.F. CP 04510, Mex-
ico (e-mail: ricardopalaciosaguilar@gmail.com); FERNANDO PALACIOS-
HERNÁNDEZ, Departamento de Supervisión, Unidad Preparatoria No. 1, 
Universidad Autónoma de Guerrero, Avenida Juárez No. 38, Colonia Cen-
tro, CP 39030, Chilpancingo, Guerrero, Mexico.

THAMNODYNASTES HYPOCONIA (Sand Snake). PARASITISM. 
The genus Thamnodynastes comprises 20 species of xenodon-
tine dipsadids widely distributed in South America, 11 of them 
occurring in Brazilian territory (Franco et al. 2017. Salaman-
dra 53:339–350). Thamnodynastes hypoconia is distributed in 
Paraguay, Argentina, Uruguay, and much of Brazil and inhabits 
wet and dry grasslands, marshes, and primary forest forma-
tions (Quintela and Loemann 2009. Guia Ilustrado: Os Répteis 
da Região Costeira do Extremo Sul do Brasil. USEB, Pelotas, Rio 
Grande do Sul. 83 pp.)

On 15 December 2009, at 0814 h, a female T. hypoconia (SVL 
= 311 mm, tail length = 92 mm) was found exposed at the edge 
of a peat forest in the municipality of Rio Grande (32.13000°S, 
52.15222°W; WGS 84), southern coastal plain of Rio Grande do 
Sul state, southern Brazil. An inspection of the snake revealed 
the presence of eight ticks attached between the first and fourth 

Fig. 1. A Sistrurus tergeminus after being regurgitated by a Sander 
vitreus caught via rod-and-reel at Wilson Reservoir in Russel County, 
Kansas, USA, on 4 October 2017.
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rows of gular scales and a single tick attached under a scale 
of the fourth row of dorsal scales, in the posterior third of the 
body (Fig. 1). The ticks were removed and the T. hypoconia 
was deposited in the herpetological collection of Universidade 
Federal do Rio Grande (CHFURG 1036). The ticks were examined 
under a stereomicroscope and identified as Amblyomma sp. 
nymphs (Aragão and Fonseca 1961. Mem. Inst. Oswaldo Cruz 
59:759–844). Ticks were deposited at Parasitology Laboratory of 
Universidade Federal de Pelotas. This is the first record of tick 
parasitism in T. hypoconia. 

Ticks of the genus Amblyomma infest both homeothermic 
and poikilothermic vertebrates and can reproduce by 
parthenogenesis or sexually (Freitas et al. 2002. Mem. Inst. 
Oswaldo Cruz 97:843–846). Species of Amblyomma have already 
been recorded as parasites of 55 Neotropical snake species 
in families Dipsadidae, Colubridae, Elapidae, and Viperidae 
(Guglielmone and Nava 2010. Zootaxa 2541:27–49; Viana et 
al. 2012. Bras. J. Vet. Parasitol. 21:319–322; Zimmermann et al. 
2018, Bras. J. Vet. Parasitol. 27:177–182). For snakes of the genus 
Thamnodynastes, there are records of parasitism by other tick 
genera, including Ixobioides in T. strigatus (Lizaso 1983. Rev. 
Bras. Zool. 1:203–209) and Ophioptes in T. pallidus (Lizaso 1984. 
Rev. Bras. Zool. 2:77–84) in São Paulo state, southeastern Brazil. 

FMQ thanks Coordenação de Aperfeiçoamento Pessoal de 
Nível Superior (CAPES) for the postdoctoral fellowship.
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Federal do Rio Grande, Rio Grande, CEP 96203-900, Rio Grande do Sul, Bra-
zil (e-mail: fmquintela@yahoo.com.br); FABIANO CORRÊA, Universidade 
Federal do Acre, Rio Branco, CEP 69920-900, Acre, Brazil (e-mail: correafe-
cologia@yahoo.com.br); JERÔNIMO L. RUAS, Laboratório de Parasitolo-
gia, Universidade Federal de Pelotas, Pelotas, CEP 96010-900, Rio Grande 
do Sul, Brazil (e-mail: ruas@ufpel.tche.br).

THAMNODYNASTES STRIGATUS (Coastal House Snake). DIET. 
Thamnodynastes strigatus is a nocturnal opistoglyph snake that 
is widely distributed in South America, from southeastern and 
southern Brazil to Paraguay and Argentina (Franco and Ferreira 
2002. Phyllomedusa 2:57–74). This species’ diet is mainly com-
prised of frogs, and occasionally also fishes, lizards, mammals, 
and snakes (e.g., Bernarde et al. 2000. Brazil. J. Biol. 60:695–699; 
Ruffalo et al. 2003. Phyllomedusa 2:27–34; Dorigo et al. 2014. 
Herpetol. Notes 7:261–264). Here we report the first record of T. 
strigatus preying upon Leptodactylus fuscus (Fig. 1). 

We observed the predation event on 6 October 2010 during 
nocturnal fieldwork in a fragment of Atlantic Forest in Serafina 
Corrêa municipality, Rio Grande do Sul state, Brazil (28.7076°S, 
51.8493°W, WGS84; 427 m elev.). The snake caught the prey by 
the head and consumed it over a period of 14 min. 

Many anuran families have been reported as prey of T. strigatus, 
including Hylidae, Hylodidae, Bufonidae, Cycloramphidae, 
Ranidae, Brachycephalidae, and Leptodactylidae. Among the 
Leptodactylidae, the genus Leptodactylus is represented by L. 
gracilis, L. latrans (Dorigo et al., op. cit.), and now L. fuscus.

We thank the Instituto Chico Mendes de Conservação 
da Biodiversidade for collection permits and Biota Soluções 
Ambientais Ltda. for support during the fieldwork.
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THAMNOPHIS GIGAS (Giant Gartersnake). DIET. The diet of 
Thamnophis gigas is primarily composed of native and non-
native small fishes, anurans, and tadpoles; however, they have 
been known to opportunistically eat birds as well (Stebbins and 
McGinnis 2012. Field Guide to Amphibians and Reptiles of Cali-
fornia. Revised edition. University of California Press, Berkeley. 
390 pp.). On 7 July 2017, during surveys for T. gigas within an 

Fig. 1. Amblyomma sp. nymphs attached A) under gular scales and 
B) under dorsal scale of Thamnodynastes hypoconia specimen 
(CHFURG 1036).

Fig. 1. Thamnodynastes strigatus preying on a Leptodactylus fuscus, 
in Serafina Corrêa municipality, Rio Grande do Sul state, Brazil.
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irrigation canal in northern Sacramento County, California, we 
observed the voluntary regurgitation of a Microtus californicus 
(California Vole) by a T. gigas caught in a modified minnow trap 
(Casazza et al. 2000. Herpetol. Rev. 31:91–92; Halstead et al. 2013. 
Herpetol. Conserv. Biol. 8:64–74). It is not uncommon to witness 
T. gigas regurgitate their usual prey items in response to stress. 
Modified minnow traps are placed along the water’s edge in irri-
gation canals and man-made wetlands to capture T. gigas. Small 
mammals that utilize the edge habitats near traplines are occa-
sionally captured in traps as well. We believe that this M. califor-
nicus was in the trap together with the T. gigas, and that the con-
sumption was opportunistic. Due to the partially digested state 
of the M. californicus carcass, it was placed in a dermestid beetle 
colony to clean the skull for a positive identification. This is not 
only the first known consumption of M. californicus, but the first 
documented consumption of any mammal by T. gigas.

We thank Douglas A. Kelt for identification confirmation of 
the vole and Jamie Gergeni for the use of her dermestid beetle 
colony. We are grateful to the Natomas Basin Conservancy for 
continuously granting access to their properties for research 
purposes. Any use of trade, firm, or product names is for 
descriptive purposes only and does not imply endorsement by 
the U.S. Government.
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THAMNOPHIS PROXIMUS (Western Ribbonsnake). DIET AND 
MORTALITY. Thamnophis proximus is a small-bodied semi-
aquatic species with a diet that can include earthworms, cray-
fish, fishes, salamanders, anurans, lizards, and snakes (Hampton 
2008. Southwest. Nat. 53:115–118). However, amphibians, in-
cluding Incilius nebulifer (Gulf Coast Toad), typically make up a 
substantial portion of this species’ diet (Wright and Wright 1949. 
Handbook of the Frogs and Toads of the United States and Cana-
da, 3rd ed. Comstock Publishing Associates, Ithaca, New York. 640 
pp.). Here, we document an attempted predation event where 
a T. proximus tried to ingest an I. nebulifer that resulted in the 
death of both individuals.

At 1530 h on 28 June 2017, we discovered a deceased T. 
proximus (total length ca. 45 cm) floating in a wetland in 
Calhoun County, Texas, USA (28.49378°N, 96.46685°W; WGS 84). 
The snake appeared to have recently died and we discovered a 
dead I. nebulifer lodged in its mouth and esophagus (Fig. 1A). 
The snake was removed from the wetland and the toad, which 
had been ingested legs first, was extracted from the snake’s 
mouth and esophagus (Fig. 1B). The snake did not have any 
external wounds that would indicate a cause of death. Although 
the exact cause of death is unknown, it is likely that the snake 
died of asphyxiation when the toad became lodged in its mouth 
and esophagus, and as a result it could not expel the toad, and 
the latter could not escape. 

We thank Josh Pierce and Christopher Schalk for comments 
on the manuscript.
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Fig. 1. A) Dead Thamnophis proximus with a dead Incilius nebulifer 
lodged in its mouth and esophagus. B) Dead T. proximus and dead I. 
nebulifer after the two specimens were separated.


