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CAUDATA — SALAMANDERS

AMBYSTOMA MACULATUM (Spotted Salamander). ABERRANT 
COLORATION. Ambystoma maculatum is a medium-sized sala-
mander that occurs in southeast Canada and the eastern United 
States. The coloration of this species is typically dark grey or black 
dorsally, fading to lighter grayish or purple coloration on the ven-
tral side with two rows of yellow or orange spots running from 

head to tail with spots often present on the legs (Harding and Hol-
man 1992. Michigan Frogs, Toads, and Salamanders: A Field Guide 
and Pocket Reference. Michigan State University Museum, East 
Lansing, Michigan. 144 pp.).

Reports of amelanism and albinism in A. maculatum were 
summarized by Hensley (1959. Albinism in North American Am-
phibians and Reptiles. Publications of the Museum, Michigan 
State University, East Lansing, Michigan. 159 pp.) and Dyrkacz 
(1981. Recent Instances of Albinism in North American Amphib-
ians and Reptiles. SSAR, Lawrence, Kansas. 36 pp.). Specimens 
at various stages of development were observed in New York, 
Maryland, and Tennessee (Hensley 1959, op. cit.). Since then, al-
bino and amelanistic individuals have been reported in Ontario, 
Canada (Lowcock 1985. Can. Field-Nat. 99:105–106) and Pennsyl-
vania (Hartzell 2020. Herpetol. Notes 13:179–180). Albino variants 
are known in at least 11 species of Ambystoma (Palis et al. 2020. 
Herpetol. Rev. 51:287–288).

There is no mention in the literature of any ambystomatid col-
or variants in Michigan; nor has the albino phenotype been known 
to persist in any given population of A. maculatum, as all reports 
include a single individual or isolated observation. On 1 May 2018 
at ca. 0000 h, I captured an adult female albino A. maculatum in 
a breeding pool near Marquette, Michigan, USA (precise location 
withheld). The salamander retained the typical yellow spot pat-
tern but displayed pinkish-white coloration throughout the rest 
of the body, apparently lacking dark pigmentation in the eyes (Fig. 
1). Approximately 2 years later on 27 April 2020 at 2330 h, a male 
albino A. maculatum was captured at the same location (Fig. 2). 
The male displayed similar coloration as the female captured two 
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Fig. 1. An albino and normally colored Ambystoma maculatum cap-
tured on 1 May 2018 near Marquette, Michigan, USA.

Fig. 2. An albino male Ambystoma maculatum captured on 27 April 
2020 near Marquette, Michigan, USA. Fig. 3. An Ambystoma maculatum egg mass with albino embryos.
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years prior. The male was measured (160 mm total length, 85 mm 
SVL, 13.0 g). I returned to the breeding pool the following night (28 
April 2020), and observed 2 different albino individuals, though I 
only captured one. An egg mass with presumably albino embryos 
was also photographed in the same location (Fig. 3). The egg mass 
was not disturbed but disappeared before the embryos developed 
fully.

Of the individual A. maculatum sampled (n < 100), four adult 
albino individuals were observed. It is possible that the respon-
sible gene is geographically isolated to a small area, as I have sur-
veyed numerous (>50) A. maculatum breeding pools in the area 
and have encountered no aberrantly colored individuals in other 
locations. Fossorial species may not be subjected to the same sur-
vival costs conferred by albinism on other species (Kornilios 2014. 
Herpetol. Notes 7:401–403). The fossorial life history and noctur-
nal breeding habits of ambystomatids (mole salamanders) may 
explain why albinism can persist in a population. Perhaps living 
underground lowers selection pressures applied by visual preda-
tors, ultraviolet radiation, and thermoregulation that make cases 
of albinism in the wild so rare in other amphibian species.

ELI BIERI, Northern Michigan University, Marquette, Michigan, USA; e-
mail: ebieri@nmu.edu.

AMBYSTOMA OPACUM (Marbled Salamander). ATYPICAL NEST 
SITES. The discovery of inconspicuous nests of secretive species 
not only expands knowledge but can reveal previously unknown 
behaviors and ecological consequences of those behaviors. Am-
bystoma opacum exhibits the nesting strategy of laying their eggs 
terrestrially under cover. Here, we report multiple occurrences of 
A. opacum nesting inside logs, which may be atypical for this spe-
cies.

From 20–22 October 2020 in Tuskegee National Forest, Ma-
con County, Alabama (32.48719°N, 85.60339°W; WGS 84), JMH 
found three female A. opacum attending nests inside log crevices, 
rather than in shallow depressions in the soil as is expected for 
this species (Petranka 1998. Salamanders of the United States and 
Canada. Smithsonian Institution Press, Washington, D.C. 587 pp.). 
At 1110 h on 20 October 2020, JMH found one adult female (69 
mm SVL, 7.91 g) attending a nest between the bark and trunk of 
a fallen, decaying log. Upon rolling the log, a small slab of bark 
fell away revealing the female and her eggs, indicating the female 
had oviposited between the bark and the trunk (Fig. 1A). Several 
eggs were still wedged between the bark and trunk (Fig. 1B). At 
0940 on 21 October 2020, JMH found another nest inside a crev-
ice of a different log (Fig. 1C), and at 1358 on 22 October 2020, 
JMH found a third nest inside the crevice of a third log (not pic-
tured, but like that shown in Fig. 1C). On 21 December 2010, BMG 
found a nest inside a log with two adult females in the Kisatchie 
District of Kisatchie National Forest in Natchitoches Parish, Loui-
siana (31.44578°N, 93.09314°W; WGS 84). The nest contained 225 
eggs; thus, this was probably a combination of two nests. The nest 
was ca. 15 cm above ground level. Finally, over six years of study 
(1990–1995) at Forest Park, Baton Rouge, Louisiana (30.42508°N, 
91.03066°W; WGS 84), JSD found three nests (of 184 total) inside 
logs. All three nests were attended by females. Importantly, no 
eggs in any of these nests were in contact with the soil substrate, 
as is the usual condition for this species (see below).

Marbled Salamanders typically deposit eggs in dry vernal 
pools during the autumn months (September through Decem-
ber; Petranka 1998, op. cit.). Embryos complete development in 
2–4 weeks, but hatching is delayed until the nest is inundated with 
water due to seasonal rainfall (Noble and Brady 1933. Zoologica 

11:89–132). Females usually create nests by excavating shallow 
depressions in the soil beneath various cover objects such as 
logs, rocks, leaves, moss (Noble and Brady 1933, op. cit.; Graham 
1971. Environmental effects on deme structure, dynamics, and 
breeding strategy of Ambystoma opacum (Amphibia: Ambysto-
matidae), with a hypothesis of the probable origin of the marbled 
salamander life-style. Ph.D. Dissertation, Rutgers University, New 
Brunswick, New Jersey. 157 pp.; Jackson et al. 1989. Can J. Zool. 
67:2277–2281), bark (Deckert 1916. Copeia 28:23–24), clumps of 
grass (Figiel and Semlitsch 1995. J. Herpetol. 29:452–454), and 
even garbage (Trauth et al. 1989. J. Arkansas Acad. Sci. 43:109–
111). Nests are also found in holes in the ground created by cray-
fish or rodents (King 1935. Ohio J. Sci. 35:4–15; JSD, unpubl. data). 
Brimley (1920. Copeia 80:25–25) found one nest that was between 
two loose slabs of pine bark (i.e., not in contact with the soil) and 
Noble and Brady (1933, op. cit.) report females nesting between 
sphagnum moss and tree roots; however, to our knowledge, no 
author has reported nests inside log crevices or between the bark 
and trunk of a log.

There are several potential explanations for this unusual 
nesting behavior. First, the 2020 nesting season in Alabama was 
characterized by heavy rains from hurricanes Sally and Delta (16 
September 2020 and 10 October 2020, respectively). As a result, 
the vernal pools flooded prematurely (i.e., prior to nesting), which 
severely limited the number of suitable nesting sites since A. opa-
cum are poor swimmers and exclusively nest terrestrially (Noble 

Fig. 1. Atypical nest sites of Ambystoma opacum discovered on 20–21 
October 2020 in Tuskegee National Forest, Macon County, Alabama, 
USA: A) eggs and an attending female atop a slab of bark that broke 
away from a fallen tree; B) eggs from this nest that are still wedged be-
tween the trunk and the bark (denoted by arrows); C) a nest and two 
adult Ambystoma opacum inside a crevice in a rotting log. 

PH
O

TO
S 

BY
 J

O
SH

U
A

 M
. H

A
LL



Herpetological Review 52(3), 2021

596596    NATURAL HISTORY NOTES

and Brady 1933, op. cit.). Indeed, at the Alabama site, several other 
nests were found beneath two of the logs that contained a nest in 
a log crevice (n = 6 nests, n = 4 nests). Moreover, the 2010 nesting 
season in Louisiana resulted in 100% nest failure due to a drought; 
therefore, moist nesting sites may have been scarce (Glorioso et 
al. 2015. Herpetol. Notes 8:347–356). The paucity of high-quality 
nesting sites may have driven females to nest in atypical locations. 
Second, these study sites may be unusual due to the vast num-
ber of fallen timber used for nesting. Most authors report females 
overwhelmingly select nest sites beneath leaf litter or grass rather 
than under logs or bark (Figiel and Semlitsch 1995, op. cit; Gibson 
and Sattler 2009. Catesbeiana 29:48–51; Jackson et al. 1989, op. cit.; 
King 1935, op. cit.; Noble and Brady 1933, op. cit.; Petranka 1990. 
J. Herpetol. 24:229–234; but see Graham 1971, op. cit.). Indeed, at 
a vernal site ca. 1 km from the Alabama study area, females nest 
almost exclusively under leaves (96% of nests; n = 42) and rarely 
under logs (4% of nests; n = 2; Petranka and Petranka 1981. J. Ala-
bama Acad. Sci. 52:20–24); however, nests are abundant under 
fallen timber at both the Alabama and Louisiana sites (JMH found 
21 of 24 nests under or inside logs; BMG found 30 of 30 nests un-
der or inside logs; JSD found 133 of 184 nests under or inside logs). 
The abundance of fallen timber may allow females to exploit nest 
microhabitats, like log crevices, unavailable at other locations. Fi-
nally, historical inertia combined with biased sampling may ac-
count for the paucity of nests found in these and other unusual 
microhabitats. Early descriptions of nesting did not consider that 
females may nest inside logs (e.g., King 1935, op. cit.; Noble and 
Brady 1933, op. cit.), and researchers may not find such nests 

because they are not looking for them. Indeed, the first nest JMH 
discovered would not have been found if the slab of bark had not 
fortuitously broken away while turning the log. Of course, JSD’s 
data indicate that the behavior of nesting in logs may be relatively 
rare since only 2% of nests were found inside logs across the multi-
year study.

As for the viability of these nests, females routinely nest in con-
fined areas (e.g., burrows in the ground: Noble and Brady 1933, 
op. cit., King 1935, op. cit.; beneath thick leaf litter: Gibson and 
Sattler 2009, op. cit.), indicating that hatchlings must commonly 
navigate a structurally complex environment to exit the nest. Ad-
ditionally, McAtee (1933. Copeia 1933:218–219) experimentally 
demonstrated that hatching larvae can successfully emerge from 
the nest even when buried beneath one inch of soil. Therefore, it 
is reasonable that larvae from the nests reported here could find 
their way out of the nest and into the water column once the nests 
are inundated by seasonal rains.

JOSHUA M. HALL, Department of Biology, Tennessee Technological 
University, Cookeville, Tennessee 38501, USA (e-mail: halldevoeco@gmail.
com); BRAD M. GLORIOSO, U.S. Geological Survey, Wetland and Aquatic 
Research Center, 700 Cajundome Boulevard, Lafayette, Louisiana 70506, USA 
(e-mail: gloriosob@usgs.gov); J. SEAN DOODY, Department of Integrative 
Biology, University of South Florida, St. Petersburg Campus, St. Petersburg, 
Florida 33701, USA (e-mail: jseandoody@gmail.com).

AMBYSTOMA TIGRINUM (Eastern Tiger Salamander). AT-
TEMPTED PREDATION. Ambystomatid salamanders may em-
ploy an assortment of defense behaviors to avoid predation by a 

Fig. 1. A) Thamnophis sirtalis with its head in a burrow; B) Ambystoma tigrinum clasping onto the T. sirtalis (note relaxed jaw in T. sirtalis); C) 
T. sirtalis attempting to free itself; and D) both individuals detached after the incident.
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potential predator, including head-down posturing, tail-wagging/
lashing, body curving, and the discharge/projection of noxious 
skin secretions (Brodie 1977. Copeia 1977:523–535; Smith 1985. 
Herpetol. Rev. 16:77). Herein, we report an apparent thwarted pre-
dation event that involves biting by Ambystoma tigrinum. 

At 1636 h on 26 April 2020, an adult Thamnophis sirtalis (Com-
mon Gartersnake; ca. 51 cm total length) was encountered at 
McNabb-Walter Nature Preserve in Allen County, Indiana, USA. Its 
head was positioned within a burrow while the rest of its body re-
mained on the ground surface (Fig. 1A). After ca. 3 min, the T. sir-
talis surged out of the hole with an extracted adult A. tigrinum that 
was biting onto its head (Fig. 1B). The head of the T. sirtalis (upper 
jaw and eyes) was completely enclosed within the A. tigrinum’s 
mouth, and the T. sirtalis maintained a grasp on the A. tigrinum’s 
lower jaw. After ca. 5 min of struggling, the T. sirtalis went com-
pletely still, lying motionless for ca. 1 min before suddenly twist-
ing with its mouth agape (Fig. 1C), flipping the A. tigrinum and 
detaching itself from its grip. The two animals then remained still 
on the surface for a few minutes (Fig. 1D), after which the T. sirtalis 
retreated beneath a nearby log and the A. tigrinum returned to its 
hole.

Thamnophis sirtalis is a generalist feeder (Ernst and Ernst 
2003. Snakes of the United States and Canada. Smithsonian Books, 
Washington D.C. 668 pp.), but amphibians may comprise a large 
portion of its diet (Pope 1944. Amphibians and Reptiles of the Chi-
cago Area. Chicago Natural History Museum Press, Chicago, Illi-
nois. 275 pp.). Ambystomatid salamanders are known prey items 
(summarized by Ernst and Ernst 2003, op. cit.; Lannoo 2005. Am-
phibian Declines: The Conservation Status of United States Spe-
cies. University of California Press, Berkeley, California. 1094 pp.) 
and we suspect this scenario represents an attempted, but thwart-
ed, predation event directed toward the A. tigrinum. The initiation 
of this incident is unclear, but the mutual head biting and clasping 
(and lack of visible damage to the A. tigrinum’s tail) suggests the A. 
tigrinum may have been facing the burrow’s entrance when con-
fronted by the T. sirtalis. Alternatively, it may have quickly turned 
around, which led to a face-to-face confrontation. Whether the A. 
tigrinum’s bite was a defensive tactic or a misguided attempt to 
consume what it thought was potential prey in the dark chamber, 
it appears to have gained advantage over the T. sirtalis by biting 
onto its head and retaining its grasp until the T. sirtalis eventually 
was able to twist itself free. The T. sirtalis appears to have released 
its grip (lower mandible slightly relaxed; Fig. 1B) while the A. ti-
grinum maintained its bite and thus control of the situation. That 
the T. sirtalis retreated shortly after the encounter suggests the A. 
tigrinum’s tactic was successful.

NATHAN J. ENGBRECHT, Indiana Department of Natural Resources, 
5596 East State Road 46, Bloomington, Indiana 47408, USA (e-mail: neng-
brecht@dnr.in.gov); CLARA CONROY, P.O. Box 437, Woodburn, Indiana 
46797, USA.

AMBYSTOMA TIGRINUM (Eastern Tiger Salamander). LARVAL 
OVERWINTERING. Ambystoma tigrinum is a widely-distributed 
species found in the eastern and central United States and 
extreme southern Canada. Ambystoma tigrinum was formerly 
considered the nominal subspecies of a species complex with a 
much larger range, extending from the Atlantic Seaboard, west 
to British Columbia and California, and south to central Mexico 
(Gehlbach. 1967. Cat. Amer. Amphib. Rept. 52:52.1–52.4). The 
complex was subsequently split into four species (A. californiense, 
A. mavortium, A. tigrinum, and A. velasci), with three of the four 
species found in western and central North America (Shaffer 

and McKnight 1996. Evolution 50:417–433; Crother [ed.]. 2017. 
SSAR Herpetol. Circ. 43:1–102). Church et al. (2003. Evolution 
57:372–383) further found that A. tigrinum is comprised of 
distinct eastern and western clades, separated by the Appalachian 
Mountains and the Apalachicola River, with an estimated 
divergence of 0.75–2.1 mya. Observations of larval overwintering, 
paedomorphism, and paedogenesis were historically made by a 
number of workers; however, the majority of these observations 
were from what is now the range of A. mavortium (Lannoo 2005. 
Amphibian Declines: The Conservation Status of United States 
Species. University of California Press, Berkeley, California. 
1075 pp; Powell et al. 2016. Peterson Field Guide to Reptiles and 
Amphibians of Eastern and Central North America. Houghton 
Mifflin Harcourt, Boston, Massachusetts. 512 pp.). Observations 
of larval overwintering from the currently accepted A. tigrinum 
range are rare, and consist of paedomorphs from Indiana, 
Illinois, Michigan, and Wisconsin (Hensley 1964. Herpetologica 
20:203–204; Whiteman et al. 1998. Herpetol. Rev. 29:141–143; 
Lannoo 2005, op. cit.), and immature larvae from Illinois (Brandon 
and Bremer 1967. Herpetologica 23:67–68). These locations are 
within the western clade found by Church et al. (2003, op. cit.). 
No observations of larval overwintering or paedomorphosis have 
been reported from the Church et al. (2003, op. cit.) eastern clade. 
Consequently, we report an additional observation of A. tigrinum 
larval overwintering from a fifth state, and the first report of 
larval overwintering for the eastern clade of the species along 
the Atlantic Seaboard. Through inquiries with other A. tigrinum 
workers, unpublished observations of overwintering larvae and, 
potentially, paedogenetic specimens in New Jersey were reported 
to the authors, but are not included in this note (W. Pitts, pers. 
comm.; K. DiLeo, pers. comm.; and L. Smith, pers. comm.).

A large A. tigrinum larva (Fig. 1) was observed in a fishless 
borrow pit pond at 0010 h on 31 December 2019 in Sussex County, 
Delaware, USA (specific location withheld due to conservation 
concerns of state resource agency). The pond basin covers ca. 
0.75 ha and water depth can exceed 1.5 m at the deepest point 
during wet years. During our visit, the water was reduced to four 
shallow pools isolated in the basin, covering an estimated area of 
≤ 0.05 ha and consistent with low water levels found throughout 
the region due to seasonally low rainfall. The larva was found 
in the deepest of these pools, which measured 27 cm deep. The 
larva was captured by hand then measured, photographed, and 

Fig. 1. Overwintering larval Ambystoma tigrinum from Sussex Coun-
ty, Delaware, USA.
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released at the point of capture. Voucher photographs were 
deposited in the collection of East Stroudsburg University of 
Pennsylvania (ESUP#A00261). The proportions of the specimen 
were normal to later stage larvae found regionally, which 
typically transform from June to August (White and White 2002. 
Amphibian and Reptiles of Delmarva. Tidewater Publishers, 
Centerville, Maryland. 288 pp.). The total length of the specimen 
was 122 mm (47 mm SVL), and no external characters indicated 
that the larva was paedogenetic (Whiteman et al. 1998, op. cit.). 
The larva had a white and translucent venter and a reduced 
cloaca with no swelling. The absence of any cloacal swelling and 
darkening during the breeding season eliminated the possibility 
of the specimen being a mature male paedomorph. Female 
A. tigrinum occasionally have no noticeable cloacal swelling. 
However, no ova were apparent through the partially translucent 
venter and the trunk was thin, suggesting that the specimen 
was not a mature female paedomorph. A gravid, normal 
(metamorphic) adult female was captured from the same pool 
in the basin, but no males or egg masses were observed in any 
of the pools despite nearby sites containing both eggs and adult 
salamanders. Unusually high densities of Lithobates clamitans 
(Green Frog) tadpoles were also observed in the pools, as well 
as several A. opacum (Marbled Salamander) larvae and an adult 
female Chrysemys picta picta (Eastern Painted Turtle).

We thank William Pitts, Karena DiLeo, and Larissa Smith for 
providing information about New Jersey A. tigrinum populations, 
and Thomas C. LaDuke for collections support.

BRANDON M. RUHE, The Mid-Atlantic Center for Herpetology and 
Conservation, P.O. Box 620, Oley, PA 19547, USA (e-mail: bruhe@machac.
org); NATHAN H. NAZDROWICZ, Delaware Division of Fish & Wildlife, 
Species Conservation and Research Program, 6180 Hay Point Landing 
Road, Smyrna, DE 19977; HANNAH G. SMALL, Delaware Wild Lands Inc., 
315 Main Street, Odessa, DE 19730.

CRYPTOBRANCHUS ALLEGANIENSIS ALLEGANIENSIS (East-
ern Hellbender). LARVAL DISPLACEMENT DUE TO FLOOD-
ING. Amphibians may be prone to increased displacement due 
to high flow events, or flooding, which are potential sources of 
mortality for stream-dwelling larvae and juveniles (Petranka 
1984. Copeia 4:862–868). While downstream dispersal of stream 
salamanders has been documented following floods (Segev 2014. 
Freshw. Sci. 33:950–957), less is known to what extent stranding 
of juveniles in temporary small, isolated pools may impact sur-
vivorship. Flooding may negatively impact aquatic gilled larvae 
if displacement distance is far from the stream edge, if individu-
als are unable to move over land for extended periods of time to 
return to their stream habitat, or if stream larvae are maladapted 
to these low oxygen temporary pools. Increased precipitation 
leading to stream flooding and high velocity water flow has been 
implicated as a factor in the decline of Gyrinophilus porphyriti-
cus (Spring Salamander; Lowe 2012. Biol. Conserv. 145:48–53). It 
is unknown if Cryptobranchus a. alleganiensis response mecha-
nisms to flood disturbance include taking refuge in stream-bed 
interstices when possible, as has been noted for Dicamptodon 
tenebrosus (Coastal Giant Salamander; Swanson et al. 1998. Bio-
Science 48:681–689).

On 13 April 2020, after floodwaters from the South Fork of 
the New River (Ashe County, North Carolina, USA) began to 
recede, a gilled larval C. a. alleganiensis was observed by a local 
landowner, Aaron Reed, and reported to LAW on 25 September 
2020. The larva was found swimming in a 27 × 3 m puddle (7.6 
cm deep) covering ca. two-thirds of the width of a gravel road 

and 4.5 m from the river’s edge. An upstream USGS stream gauge 
indicated flood-level discharge of 10,500 ft3/sec on 12–13 April 
with the 94-yr median daily flow for that date at 450 ft3/sec (USGS 
National Water Information System, http://waterdata.usgs.gov/
nwis/uv/?site_no= 03161000&PARAmeter_cd=00065,00060; 10 
Oct 2020). Surrounding land use is predominantly agriculture 
and rural residential properties with scattered forest patches. 
GPS coordinates are on file with the North Carolina Wildlife 
Resources Commission but are withheld due to conservation 
concern.

The larva was carefully examined, photographed, and 
returned to the stream alive and apparently healthy, likely due 
to only being displaced temporarily by high flow and receding 
floodwater. Species confirmation was based on morphology 
and presence of gills tucked medially, head shape, coloration, 
and overall size. This observation is the first reported incidence 
of displacement of a fully aquatic, gilled C. a. alleganiensis larva 
stranded away from a river due to flooding. Although it has been 
reported that adult C. a. alleganiensis and C. a. bishopi (Ozark 
Hellbender) can overcome displacement by flood events, less 
is known about the effects on gilled larvae and recruitment 
(Nickerson et al. 2007. Salamandra 43:111–117).

We suspect high flow events may contribute to mortalities in 
some high gradient streams and tributaries across the range of 
the species when above average seasonal flooding disturbance 
occurs in watersheds. We recommend further study of this 
potential source of mortality not only in hellbenders but also in 
other fully aquatic, larval, stream-dwelling salamanders. 

We thank Aaron Reed for submitting this observation to the 
North Carolina Wildlife Resources Commission and for allowing 
us to report it.

SHEM D. UNGER, Biology Department, Wingate University, Wingate, 
North Carolina 28174, USA (e-mail: s.unger@wingate.edu); LORI A. WIL-
LIAMS, North Carolina Wildlife Resources Commission, 177 Mountain Lau-
rel Lane, Fletcher, North Carolina 28732, USA; JOHN D. GROVES, North 
Carolina Zoological Park, 2636 Spoons Chapel Road, Asheboro, North 
Carolina, 27205, USA.

DESMOGNATHUS CONANTI (Spotted Dusky Salamander). 
LARVAL MALFORMATION. At 1520 h on 21 March 2018, in Bogue 
Chitto State Park, Washington Parish, Louisiana, USA (30.769°N, 
90.157°W; WGS 84) a larval Spotted Dusky Salamander (Desmog-
nathus conanti; identification confirmed by C. Beachy) possess-
ing craniofacial (head) malformations (Fig. 1) was found along 
the edge of a freshwater seep-fed stream. JNB. and CVG discov-
ered this individual moving along the sediment near the edge of 
the stream bank. Its snout was more pointed than is typical for 
this species and although the eye sockets were visible the eye-
balls themselves were not apparent on either side of the head. 
No scars or facial wounds were evident that would indicate eye-
ball loss due to injury to either side of the head. 

To our knowledge, this is the first published reference to 
bilateral anophthalmia (missing eyes) or microphthalmia (very 
small eyes) in the genus Desmognathus (Meteyer 2000. Field 
Guide to Malformations of Frogs and Toads with Radiographic 
Interpretations. Biological Science Report, U.S. Geological 
Survey, Madison, Wisconsin. 20 pp.). Desmognathus conanti 
are frequently encountered at this locality but this is the only 
individual exhibiting bilateral anophthalmia or microphthalmia 
that we have observed here or from ecologically similar sites. 
This stream at Bogue Chitto State Park had been monitored over 
the course of two years (2016–2018) as part of a study of the life 
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history of lungless salamanders (Plethodontidae). Over that time, 
JNB and others encountered a total of 12 additional larval D. 
conanti, none of which had craniofacial or other malformations. 
Similarly, JYL did not observe any instances of anophthalmia or 
microphthalmia in larval D. conanti during surveys for lungless 
salamanders conducted in 2013–2014 at seep-fed streams in 
Mississippi (19 individuals across three sites). 

Anophthalmia has been documented in anurans (Meteyer 
2000, op. cit.), other lungless salamanders (Plethodon 
montanus [Northern Grey-cheeked Salamanders]; Gibson 2009. 
Catesbeiana 29:71–83), and in ambystomatids (Ambystoma 
tigrinum [Eastern Tiger Salamanders]; Williams et al. 2008. Biol. 
Lett. 4:549–552). This type of malformation seems to occur less 
frequently in some salamanders than do malformations of the 
limbs or tail (e.g., anophthalmia was seen in 0.1% of larval A. 
tigrinum; Williams et al. 2008, op. cit.) and may be a congenital 
abnormality.

JONATHAN N. BYNUM (e-mail: jonathan.bynum@selu.edu) and 
CHRYSTINA V. GALLO, Department of Biological Sciences, Southeastern 
Louisiana University, 808 N. Pine Street Ext. P.O. Box 10736, Hammond, 
Louisiana 70402, USA (e-mail: chrystina.villenueava@selu.edu); JENNIFER 
Y. LAMB, Department of Biological Sciences, St. Cloud State University, 
720 4th Avenue South, St. Cloud, Minnesota 56301, USA (e-mail: jylamb@
stcloudstate.edu).

PSEUDOBRANCHUS STRIATUS (Northern Dwarf Siren). RE-
PRODUCTION. Dwarf sirens (Sirenidae: Pseudobranchus spp.) 
are paedomorphic, aquatic freshwater salamanders native to the 
Coastal Plain of the southeastern USA. Although courtship, ovi-
position, and larval development have been described for Pseu-
dobranchus axanthus (Southern Dwarf Siren), the reproductive 
life history of P. striatus (Northern Dwarf Siren) is poorly known 
(Moler 2019. In Krysko et al. [eds.] Amphibians and Reptiles of 
Florida, pp. 124−128. University of Florida Press, Gainesville, 
Florida. 706 pp.). Based on observations in captivity, female P. 
striatus deposit eggs singly or in small clumps, attaching the ad-
herent eggs to vegetation; hatchlings measure 1.3−1.5 cm total 
length (Pfaff and Vause 2002. Herpetol. Rev. 33:42−44). Larval P. 
striatus reach 2.0 cm total length (Altig and McDiarmid, 2015. 
Handbook of Larval Amphibians of the United States and Cana-
da. Cornell University Press, Ithaca, New York. 345 pp.). Here, we 
report observations relative to the period of reproduction for P. 
striatus in southern Georgia, USA.

Fig. 1. A) Larval Desmognathus conanti with craniofacial malforma-
tions found at Bogue Chitto State Park, Louisiana, USA; B) a normal 
larval D. conanti from a similar, seep-fed stream in Mississippi. 
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Fig. 1. Larval Pseudobranchus striatus in the process of hatching, 
Wayne County, Georgia, USA. 
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Fig. 2. Larval Pseudobranchus striatus, Liberty County, Georgia, USA. 
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We compiled records of P. striatus eggs, larvae (≤ 2.0 cm total 
length) and juveniles (2.1−6.4 cm total length) found in the wild 
in southern Georgia (also, in the case of eggs, those oviposited in 
captivity soon after collection) from collections we made from 
2003–2005 and 2016–2020, from museum specimens in the Geor-
gia Southern University (GSU) Herpetology Collection (collected 
1966–1987), and from one published reference (Noble 1930. Co-
peia 1930:52). Additionally, we dissected adult female P. striatus 

specimens in the Florida Museum of Natural History (UF) to de-
termine dates of developing eggs and developed eggs (present in 
the ovary). The specimens analyzed here are predominantly P. s. 
striatus, but also include several P. s. spheniscus. Based on mo-
lecular genetics studies these forms represent separate mitochon-
drial lineages (M. Fedler, unpubl. data).

We captured P. striatus in a variety of lentic wetlands including 
limesink ponds, cypress-gum ponds, Carolina bays, blackwater 

table 1. Records of Pseudobranchus striatus eggs (E), larvae (L), and small juveniles (J) from Georgia, USA.  
       
Date County # of E, L, J SVL/TL (cm) and Comments Source

3 February 2004 Lanier 1 J TL = 5.3 this study

17 February 2003 Lanier 16 J TL = 2.5, 2.7, 3.1, 3.5, 3.5, 3.6, 3.8, 3.8, this study

     4.0, 4.1, 4.2, 4.2, 4.6, 5.3, 6.6, 6.7  

26 February 2005 Lanier 1 E larva hatched 4/1/2005: 1.1/1.5 this study

1 March 2019 Liberty 1 J not measured (TL = 7.5 on 1 March 2020) this study

3–4 March 1930 Lanier 11 E eggs laid in captivity Noble 1930

6 March 2020 Bryan 2 E laid in captivity, female collected 19 February  this study; UF 190890

    2020; eggs 3 mm in diameter    

8 March 2020 Liberty 1 J 2.8/4.2  this study

10 March 1985 Glynn 3 J 1.8/2.5, 2.4/3.5, 2.9/4.3  GSU 19789

13 March 2004 Lanier 1 J TL = 5.0 this study

16 March 2003 Lanier 9 J TL = 3.4, 4.2, 6.0, 6.6, 6.8, 7.0, 7.6, 7.8, 8.3 this study

17 March 2003 Lanier 2 J TL = 6.5, 7.0 this study

21 March 1974 Bulloch 17 L 0.8/0.9, 1.3/1.5, 1.3/1.5, 1.3/1.6, 1.3/1.6,  GSU 19770

    1.3/1.6, 1.3/1.6, 1.4/1.5, 1.4/1.5, 1.4/1.6,  

     1.4/1.6, 1.4/1.6, 1.4/1.7, 1.4/1.7, 1.4/1.8,   

    1.4/1.8, 1.4/1.9  

8 April 2018 Wayne 2 L TL ~ 1.5, eggs hatched when dipnetted  this study; GSU 5894

21 April 2020 Atkinson 1 L not measured this study

28 April 1987 Clinch 1 L, 1 J 1.1/1.5, 2.4/3.5  GSU 19821

29 April–1 May 1966 Effingham 2 J 3.8/5.7, 4.2/5.9  GSU 19723, 19724

4 May 2016 Evans 1 L not measured this study

10 May 1975 Echols 3 J 2.2/3.3, 2.6/3.9, 2.7/3.2  GSU 22044

28 May 1972 Effingham 1 J 2.4/2.6 GSU 22071

20 July 2020 Atkinson 3 J 4.7/7.1, 5.3/8.5, 5.7/9.4 this study; UF 191352–191354

25 October 1970 Chatham 2 J 2.8/3.7, 3.1/4.2  GSU 22065

1 November 1981 Clinch 1 J 2.6/3.8 GSU 22042

table 2. Egg development, size (cm), and oviposition history for female Pseudobranchus striatus from Georgia, USA.
           
Date County SVL Total Length Comments  Source

27 January 2020 Wayne 6.8 – developed eggs in ovary UF 190372

30 January 2020 Wayne 8.6 15 developing eggs in ovary UF 190915

30 January 2020 Wayne 7.4 12.3 developing eggs in ovary UF 190916

30 January 2020 Wayne 6.9 10.9 developing eggs in ovary UF 190917

24 February 2017 Miller 7.2 – developing eggs in ovary (spheniscus) UF 179649

28 March 1997 Charlton 6.8 – developing eggs in ovary UF 106446

11 April 2020 Atkinson 9.9 – developed eggs in ovary UF 190382

21 May 1986 Long 7.1 – developing eggs in ovary. UF 65623

2 June 1984 Charlton 7.6 13.2 post egg deposition UF 56781

15 June 1984 Long 8.4 – developed eggs in ovary UF 56742

20 July 2020 Atkinson 8.9 15.9 post egg deposition UF 191355

21 September 2001 Wayne 6.5  – developing eggs in ovary UF 128292
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swamps and roadside ditches. We measured SVL and/or total 
length of most individuals. Small numbers of eggs were found in 
the field. A female P. striatus from Lakeland, Georgia maintained 
by Noble (1930) in captivity laid 11 eggs over a 5-week period 
(Table 1). One egg we dipnetted in Lanier County on 26 Febru-
ary 2005 hatched on 1 April 2005 and 2 eggs that we dipnetted 
in Wayne County on 8 April 2018 hatched the same day (Fig. 1). 
Hatchling-sized larvae (0.9–1.9 cm total length) or juvenile (2.5–
9.4 cm total length) P. striatus were found on 18 sampling events 
from 3 February–28 May 2020 at 12 different wetland sites and 
on two sampling events from 25 October–1 November 2020 at 
two sites (Figure 2; Table 1). Larger-sized juveniles (7.1–9.4 cm 
total length) were collected at one of these sites on 20 July 2020.

We detected developing eggs or well-developed eggs in 10 fe-
male P. striatus museum specimens we dissected. Eight of these 
females were collected from 27 January−21 May, at five different 
wetland sites (Table 2). A female found on 15 June contained 
well-developed eggs and another female collected 21 September 
contained developing eggs. Two specimens that we examined 
that were collected 2 June−20 July 2020 had recently deposited 
eggs (based on the presence of a few developed eggs loose (un-
bundled) in the enlarged ovaries and eggless enlarged oviducts; 
we believe this indicates that most eggs had recently been ovi-
posited and the specimens had yet to either pass the remaining 
eggs or resorb them). These museum data suggest that the mini-
mum size at reproduction for P. striatus may be smaller (6.5 cm 
SVL) than in P. axanthus (7.0 cm SVL).

Our data indicate that, for female P. striatus in southern 
Georgia, eggs develop in the ovary from January−October and 
egg deposition may occur throughout this period, with a pos-
sible hiatus in the hottest months of July and August. The data 
we compiled here suggests that egg deposition peaks from au-
tumn through spring. An oviposition period of mid-June–August 
has been reported for captive P. striatus maintained in outdoor 
tanks in South Carolina (Pfaff and Vause 2002, op. cit.).  In south-
ern peninsular Florida, closely related P. axanthus breed year-
round, with egg development requiring 16–30 days (Adcock, 
2012. M.S. Thesis, University of South Florida, Tampa, Florida. 
70 pp.). Adcock (2012, op. cit.) suggested that P. axanthus breed 
year-round as long as surface water is present, and that repro-
duction may be stimulated by rainfall. An autumn−spring breed-
ing period for P. striatus in southern Georgia corresponds to the 
period when the basins of isolated, ephemeral ponds and other 
temporary or semi-permanent wetland habitat types used by P. 
striatus become inundated (Wharton 1978. The Natural Envi-
ronments of Georgia. Georgia Department of Natural Resources, 
Atlanta, Georgia. 227 pp.).  

Field work by JGP was supported by funds from the U.S. Air 
Force administered by Bruce Kingsbury, Center for Reptile and 
Amphibian Conservation and Management, Indiana-Purdue 
University.

BENJAMIN S. STEGENGA, The Orianne Society, 11 Old Fruitstand 
Lane, Tiger, Georgia, 30576 USA (e-mail: bstegenga@oriannesociety.org); 
MATTHEW T. FEDLER, Fish and Wildlife Research Institute, Florida Fish 
and Wildlife Conservation Commission, 1105 SW Williston Road, Gaines-
ville, Florida USA 32601 (e-mail: Matthew.Fedler@myfwc.com); DIRK J. 
STEVENSON, Altamaha Environmental Consulting, 414 Club Drive, Hines-
ville, Georgia, USA 31313 (e-mail: dstevenson@altamahaec.com); TOBIAS 
LANDBERG, The Amphibian Foundation, 4055 Roswell Road NE, Atlanta, 
Georgia USA 30342 (e-mail: tobias@amphibianfoundation.org).; JOHN G. 
PALIS, Palis Environmental Consulting, P.O. Box 387, Jonesboro, Illinois 
62952, USA (e-mail: jpalis@yahoo.com).

TARICHA GRANULOSA (Rough-Skinned Newt). PREDATION. 
We found skeletal remains of fully digested Taricha granulosa in 
the stomach contents of four free-ranging, presumably healthy 
Strix varia (Barred Owl) collected from Roseburg, Oregon, USA 
(Table 1). This study recorded stomach contents from over 1300 
S. varia collected as part of a lethal removal experiment in locali-
ties near Cle Elum, Washington; Alsea, Oregon; and Roseburg, 
Oregon. In the stomach of one S. varia, we identified the remains 
of 14 individual T. granulosa. There have been two previous re-
cords of predation on T. granulosa by S. varia, both in northern 
California. An undigested T. granulosa was identified from the 
stomach of a single S. varia found dead and salvaged, and two 
partially digested T. granulosa were identified in a live, seeming-
ly healthy, S. varia, that was subsequently shot and collected as 
part of a lethal removal experiment (Medina et al. 2018. Wilson J. 
Ornithol. 130:780–783).

Taricha granulosa produce a lethal neurotoxin in the 
granular glands of the skin that along with aposematic markings 
and behaviors, provides a defense against predators. When 
ingested, tetrodotoxin (TTX) blocks the voltage-gated sodium 
channels causing muscle weakness, convulsions, paralysis, 
and death. This defense mechanism is an effective deterrent to 
predation throughout their range from California to Alaska, with 
the notable exception of Thamnophis sirtalis (Common Garter 
Snake) that has evolved resistance to this toxin in some portions 
of their range (Brodie and Brodie 1990. Evolution 44:651–659). 
This TTX resistance in some T. sirtalis populations has led to 
an evolutionary arms race between T. sirtalis and T. granulosa, 
resulting in a patchwork of newt toxicity levels and snake 
resistance across the range where both species occur (Brodie 
and Brodie 2007. Evolution 56:2067–2082). 

Although we cannot measure the TTX levels in digested 
T. granulosa specimens identified in S. varia, toxin levels are 
presumed to be moderate based on toxicity range maps (Hanifin 
et al. 2008. PLoS Biol 6:e60). Further, there are reports of apparent 
non-lethal predation on newts by Lophodytes cucullatus 
(Hooded Merganser) and Lontra canadensis (North American 
River Otter), but no evidence for TTX resistance pathways in 
birds or mammals (Stokes et al. 2015. Northwest Nat. 96:13–21; 

table 1. Skeletal remains of Taricha granulosa in the stomach contents of four Strix varia.

Date Location (NAD83) Sex of Owl Age of Owl # of Newts

4 November 2016 43.00583, -123.10137 Male After second year 2

9 April 2018 43.06598, -123.03132 Female First year 9

2 November 2018 42.94993, -123.07636 Female Second year 2

3 April 2019 43.05357, -123.15277 Female First year 14
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Mebs 2017. Herpetol. Rev. 48:828–829). The L. cucullatus and L. 
canadensis were both observed for a short duration and did not 
appear to suffer any ill effects. In the instance of the L. cucullatus 
predation, TTX levels were confirmed to be low and matched the 
expected toxicity levels for the area. 

Strix varia recently arrived and established itself in the range 
of T. granulosa within the past few decades (Livezey 2009. Am. 
Midl. Nat. 161:49–56). As such, the discovery of digested newt 
remains within S. varia raises questions about TTX resistance in 
the owls, population differences in toxicity and resistance, and 
predator/prey behaviors between the two species across their 
newly overlapping ranges.

CLAIRE CLARKE (e-mail: clarkecl@oregonstate.edu) and RYAN BA-
UMBUSCH, Oregon Cooperative Fish and Wildlife Research Unit, Depart-
ment of Fisheries and Wildlife, Oregon State University, Corvallis, Oregon, 
USA (e-mail: ryan.baumbusch@oregonstate.edu); TIFFANY GARCIA, De-
partment of Fisheries & Wildlife, Oregon State University, Corvallis, Oregon, 
USA (e-mail: tiffany.garcia@oregonstate.edu); KATIE M. DUGGER, U.S. 
Geological Survey, Oregon Cooperative Fish and Wildlife Research Unit, 
Department of Fisheries and Wildlife, Oregon State University, Corvallis, 
Oregon, USA (e-mail: katie.dugger@oregonstate.edu); J. DAVID WIENS, 
U.S. Geological Survey, Forest and Range Ecosystem Science Center, 3200 
SW Jefferson Way, Corvallis, Oregon 9733, USA (e-mail: jwiens@usgs.gov).

ANURA — FROGS

AGALYCHNIS CALLIDRYAS (Red-eyed Treefrog). ATYPICAL 
COLORATION. Agalychnis callidryas (Phyllomedusidae) is a 
neotropical treefrog with males measuring 30–59 mm and fe-
males 51–77 mm SVL. This species occurs in Lowland Moist and 
Wet Forests, Premontane Wet Forests and Rainforests (including 
disturbed habitats) and even mangrove forests from Mexico to 
northern Colombia. The usual coloration of the upper surfaces 
is leaf green with narrow dark green lines or small white spots on 
the dorsum, the flanks are blue to purple, green or brown marked 
with white or cream vertical bars. The dorsal surfaces of the up-
per forelimbs and hands and feet are orange or yellowish orange 
with the exception of the outer digits; the anterior, posterior, and 
ventral thigh surfaces are blue or orange and the venter creamy 
white. The iris normally is burgundy to ruby red (Savage 2002. 
The Amphibians and Reptiles of Costa Rica: A Herpetofauna be-
tween Two Continents, between Two Seas. University of Chicago 
Press, Chicago, Illinois. 934 pp.). 

In November 2013 a worker at the Esquinas Rainforest 
Lodge, Piedras Blancas National Park, Costa Rica (8.67369°N, 
83.20139°W; WGS 84) found an unusual looking treefrog. It was 
identified and verified as Agalychnis callidryas with an atypical 
coloration by Costa Rican herpetologist Alejandro Solorzano 
(Fig. 1). The irises were grey, the dorsum, upper forelimbs and 
hindlimbs were bright yellow. The ventral surface was cream to 
pink. The flanks were creamy white with defined white vertical 
bars, which are normally purplish with cream-colored or yellow 
vertical bars for individuals from the Osa Peninsula and adjacent 
areas of southern Puntarenas Province. The hands, feet, thighs 
and upper forelimbs, except for the outermost digits, were pink 
and white.

Albinism and atypical coloration are rare in frogs, the first 
report was from Sazima (1974. J. Herpetol. 8:264–265) on an 
albino Phrynohyas mesophaea (Hylidae), later Gramapurohit 
and Phuge (2010. Herpetol. Rev. 41:472–473) published a note 
on albinism in Euphlyctis cyanophlyctis (Indian Skipper Frog; 
Dicroglossidae). Toledo et al. (2011. Herpetol. Notes 4:145–146) 

described this in two Amazonian frogs, Elachistocleis carvalhoi 
(Microhylidae) and Lithobates palmipes (Ranidae). Salles et 
al. (2013. Herpetol. Notes 6:577–578) published a paper about 
albinism in a tadpole of Hypsiboas albomarginatus (Hylidae) 
from Southeastern Brazil and the last publication was from 
Rivera-Prieto and Marin-C (2017. Cuad. Herpetol. 31:33–35) 
about atypical coloration in Dendrobates truncatus (Yellow-
striped Poisonous Frog), in the Colombian Magdalena River 
valley. Here, we present the first record of atypical coloration in 
A. callidryas.

We would like to thank Mario Chavarria, who found the 
unusual A. callidryas, and the staff from Esquinas Rainforest 
Lodge in Costa Rica.

ROEL DE PLECKER, Parque Reptilandia, 3 km Sur de la Iglesia de 
Platanillo, Barú, Pérez Zeledón, San José, Costa Rica (e-mail: rulito76@ya-
hoo.com); ALEJANDRO SOLÓRZANO, Museo de Zoologia Universidad 
de Costa Rica, Ciudad Universitaria Rodrigo Facio, San Pedro de Montes 
de Oca, San José, Costa Rica (e-mail: solorzano29@gmail.com); QUETZAL 
DWYER, Parque Reptilandia (e-mail: reptilandia.cr@gmail.com).

ALLOBATES IGNOTUS (Nurse Frog of the Serranía de Perijá). 
PARENTAL BEHAVIOR. Allobates ignotus is a recently described 
species (Anganoy-Criollo 2012. Zootaxa 3308:49–62) endemic to 
the Perijá mountain system in Colombia, ranging from 194–1236 
m elevation. It is the only Allobates species registered for the de-
partment of Cesar and one of two species (Allobates wayuu) from 
the department of Guajira, in the Colombian Caribbean (Meza-
Joya 2019. Herpetol. Notes. 12:61–69). Nurse frogs from the ge-
nus Allobates, are known for exhibiting diverse nesting and nurs-
ing strategies, some involving both uniparental and biparental 
care (Souza 2017. An. Acad. Bras. Cienc. 89:885–893). Tadpole 
rearing is commonly reported for males and rarely reported for 
females (Marques-Correia da Rocha 2018. South Am. J. Herpe-
tol. 13:260–270) but shifts to biparental modes have occurred in 
order to compensate for the lack of males found in nesting terri-
tories (Ringler 2015. Behav. Ecol. 26:1219–1225). The description 
of the larvae, habitat use, and the advertisement call have been 
recently provided for A. ignotus (Granda-Rodríguez 2018. Acta 
Herpetol. 13:51–64), but no evidence for nesting nor parental be-
havior was reported.

We documented a population of A. ignotus in an unnamed 
tributary of the Caño Santa Cruz in the Municipality of La Jagua 
de Ibirico, Departamento de Cesar, (9.58008°N, 73.25519°W; WGS 

Fig. 1. Agalychnis callidryas exhibiting unusual coloration from Pie-
dras Blancas National Park, Costa Rica. 
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84; 236 m elev.). A total of 17 vocalizing males, seven females, and 
three juveniles were observed during diurnal surveys following 
a 2 km strip transect over the stream edge. An adult male was 
captured at 0900 h on 16 December 2017, the individual was 
photographed, measured and later returned to its habitat. The 
male (17.5 mm SVL) was observed moving from the nearby forest 
to the edge of the stream, carrying nine tadpoles on its back (Fig. 
1). 

Despite this being a single observation, parental behavior in 
A. ignotus may be observed in the beginning of the dry season 
(December), involving males that actively transport tadpoles 
from unknown nesting sites in the forest to small pools formed 
along small streams where free-swimming A. ignotus tadpoles 
are abundant (Fig. 2). The lack of more field observations on the 
nursing behavior in previous publications may be related to the 
use of certain breeding microhabitats by this cryptic species that 
prove to be difficult to survey, such as rocky outcrops and steep 
streambanks with difficult access. More research on the breeding 
biology of A. ignotus may clarify if parental care and tadpole 
rearing are restricted to males or if it may involve both sexes.

JUAN SALVADOR MENDOZA ROLDÁN, Grupo de Investigación en 
Química y Biología, Universidad del Norte Km 5 Vía Puerto Colombia, Bar-
ranquilla, Colombia; e-mail: jsroldan@uninorte.edu.co.

IAMOLOPS MARMORATUS (Marbled Cascade Frog). PREDA-
TION. Amolops is a genus of ranid frogs commonly found in 
south Asia. Five species (A. marmoratus, A. formosus, A. monti-
cola, A. gerbillus, and A. himalayanus) have been reported from 
Darjeeling, Eastern Himalaya (De 2016. J. Entomol. Zool. Stud. 
4:387–390). These frogs are adapted to fast-flowing streams in 
the mountains, where they are hunted with interest by the local 
communities as a food source. Herein, we report an incident of a 
freshwater crab, Maydelliathelphusa sp., preying on an Amolops 
marmoratus.

At ca. 0720 h on 12 September 2020 during fieldwork, 
we observed a Maydelliathelphusa sp. preying upon an A. 
marmoratus on a footpath ca. 25 m from a nearby stream 
in a human-modified agro-ecosystem of Darjeeling, West 
Bengal, India (27.07761°N, 88.16066°E; WGS 84; 1191 m elev.). 
The A. marmoratus was missing the anterior part of the body, 
suggesting that it may have been scavenged. When encountered, 
the A. marmoratus was tightly grasped by the thigh with the right 
pincer of the Maydelliathelphusa sp. as it moved towards the 
stream. After taking photographs we left the crab unharmed.

Very little is known of Maydelliathelphusa sp. and their diet, 
however like other freshwater crabs, they may be herbivorous 
scavengers, feeding on plant material or other organic matter 
(Williner et al. 2014. Zool. Stud. 2014:53–71). Freshwater crabs 
preying on frogs have been reported earlier from various parts 
of the world (Pyke et al. 2013. Herpetol. Notes 6:195–199; Schäfer 
et al. 2019. Herpetol. Notes 12:1073–1076), but there are no such 
reports from the Himalaya. To our knowledge, this is the first 
report of a Maydelliathelphusa sp. preying on A. marmoratus in 
the Himalaya.

We thank Sarala Khaling for support and encouragement. 
Financial support for fieldwork was provided by the National 
Mission on Himalayan Studies (NMHS), Ministry of Environment, 
Forest and Climate Change (MoEF & CC) [grant number: NMHS-
2017/MG-01/477].

ADITYA PRADHAN (e-mail: aditya.pradhan@atree.org) and MINGMA 
TAMANG, Ashoka Trust for Research in Ecology and the Environment, 
Regional Office Eastern Himalaya-Northeast India, NH 10 Tadong, Gang-
tok-737102, Sikkim, India (e-mail: mingma123t@gmail.com).

ANAXYRUS AMERICANUS (American Toad). PREDATION. 
Although Anaxyrus americanus may breed in water bodies 

Fig. 1. Nursing male Allobates ignotus carrying nine tadpoles on its 
back, 16 December 2017. 
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Fig. 2. Breeding habitat of Allobates ignotus: a small stream located at 
La Jagua Cesar, Colombian Caribbean. 
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Fig. 1. Maydelliathelphusa sp. preying on Amolops marmoratus in 
Darjeeling, West Bengal, India. 
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inhabited by predatory fishes (Hecnar and M’Closkey 1997. Biol. 
Conserv. 79:123–131), there appear to be no published accounts 
of Micropterus salmoides (Largemouth Bass) preying on adult 
toads (Toledo et al. 2007. J. Zool. 271:170–177; Brown et al. 2009. 
Can. Manuscr. Rep. Fish. Aquatic Sci. 2884:1–27; Warren 2009. 
In Cooke and Philipp [eds.], Centrarchid Fishes: Diversity, Biol-
ogy, and Conservation, pp. 375–533. Wiley-Blackwell, Chichester, 
West Sussex, United Kingdom; Dodd 2013. Frogs of the United 
States and Canada. The Johns Hopkins University Press, Balti-
more, Maryland. 982 pp.). Here, we report M. salmoides preda-
tion on breeding adult A. americanus.

On 20 March 2020, PHM harvested five M. salmoides, ranging 
from 30.5–35.5 cm total length, by angling a small farm pond near 
Cobden, Union County, Illinois, USA. Upon dissection, three M. 
salmoides were discovered to have consumed one adult male A. 
americanus apiece, ranging from 4.9–5.1 cm SVL (Fig. 1). Two 
of the A. americanus exhibited early signs of digestion. Two of 
nine M. salmoides taken by angling the same pond on 22 March 
2020 each contained one adult A. americanus (individual 1: adult 
male, 5.5 cm SVL; individual 2: unknown sex, 6.0 cm SVL).

Given that M. salmoides reject A. americanus tadpoles in the 
presence of alternate prey (Kruse and Stone 1984. Anim. Behav. 
32:1035–1039) and that noxious bufadienolides increase in the 
skin of A. americanus ontogenetically from tadpole to adult 
(Merovich 2005. Bufadienolides in the Chemical Defenses of the 
Toads, Bufo americanus and Bufo fowleri. Ph.D. Dissertation, 
Western Michigan University, Kalamazoo, Michigan. 176 pp.), 
M. salmoides seem an unlikely predator of adult A. americanus. 
Micropterus salmoides are principally piscivorus but will 
consume alternate prey in the absence of other fish (Carlander 
1977. Handbook of Freshwater Fishery Biology, Volume 2, Life 
History Data on Centrarchid Fishes of the United States and 
Canada. Iowa State University Press, Ames, Iowa. 431 pp.). Fish 
were not detected in the digestive tract of any M. salmoides 
sampled, suggesting that M. salmoides may have taken advantage 
of seasonally available A. americanus in the absence of preferred 
piscine prey.

We thank S. Adams, M. Bland, B. Burr, K. Dodd, R. Heidinger, 
V. Lang-Mendenhall, J. Randolph-Bollinger, and M. Warren for 
discussion, and B. Burr, E. Palmer, and J. Vossler for access to 
personal and institutional libraries.
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boro, Illinois 62952, USA (e-mail: jpalis@yahoo.com); PHILIP H. MENDEN-
HALL, 450 Cates Lane, Anna, Illinois 62906, USA (e-mail: philmendenhall@
hughes.net).

ANAXYRUS WOODHOUSII (Woodhouse toad). PREDATION. 
Although the phenomenon of spiders consuming anurans is 
well-documented in the tropics, it is less commonly observed in 
temperate regions (Nyffeler and Altig 2020. J. Arachnol. 48:26–
42). To our knowledge, there are no previous reports of spiders 
consuming anurans in Nebraska and only one previous report 
in the Great Plains (Burkett 1984. In Seigel et al. [eds.], Verte-
brate Ecology and Systematics – A Tribute to Henry S. Fitch, pp. 
89–103. Special Publication, University of Kansas Museum of 
Natural History, Lawrence, Kansas). Herein, we report the first 
observation of Tigrosa grandis (Lycosidae) predating Anaxyrus 
woodhousii, although previous observations document other 
Anaxyrus species being consumed by spiders and other Tigrosa 
species consuming anurans (Toledo 2005. Herpetol. Rev. 36:395–
400; Maldonado et al. 2020. Herpetol. Rev. 51:296; Nyffeler and 
Altig 2020, op. cit.).

Around 2200 h on 9 June 2018, we observed a T. grandis 
(ca. 25 mm total length) catch and consume an A. woodhousii 
metamorph (ca. 15 mm SVL; Fig. 1). The predation event 
occurred on the north bank of a pond in the floodplain of the 
North Platte River in Keith County, Nebraska, USA (41.2084°N, 
101.6179°W; WGS 84; 946 m elev.). We detected the spider via 
eyeshine from headlamps and watched as several metamorph 
A. woodhousii hopped nearby. While the T. grandis was initially 
motionless, we observed it lunge towards a metamorph about 
5 cm away, grasp it by its head, and proceed to consume it. We 
watched the T. grandis for ca. 15 min after the capture but did not 
observe the T. grandis finish consuming the A. woodhousii. The 
pond bank was densely populated by metamorph A. woodhousii 
(ca. 10 toads/m2) and spiders (ca. 1 spider/m2), suggesting that 
predation by T. grandis on A. woodhousii might be relatively 
common at this site. Our presence with headlamp illumination 
might have influenced the predation event.

Spider predation on anurans appears strongly dependent 
on predator-prey size ratio, which may explain why anurophagy 
is less common in temperate zones where spiders are smaller 
(Nyffeler and Altig 2020, op. cit.). Although adult A. woodhousii 
likely are too large for consumption by T. grandis, the smaller 
size of metamorphs apparently enables T. grandis to predate A. 
woodhousii. Interestingly, A. woodhousii is known to consume 
spiders (Dodd 2013. Frogs of the United States and Canada. 
Vol. 1. John Hopkins University Press, Baltimore, Maryland. 460 
pp.), indicating that A. woodhousii and T. grandis exhibit size-
dependent mutual predation. If metamorphs are a particularly 
favorable prey for T. grandis, consuming young A. woodhousii 
would reduce the likelihood of spiders being predated by adult 
toads in the future. Similarly, adult toads might see additional 
fitness benefits from consuming large spiders that could 
jeopardize offspring survival. 

STELLA F. UITERWAAL (e-mail: suiterwaal@huskers.unl.edu) and 
JOHN P. DELONG, School of Biological Sciences, University of Nebraska-
Lincoln, Lincoln, Nebraska 68588, USA (e-mail: jpdelong@unl.edu); KEITH 
GELUSO, Biology Department, University of Nebraska at Kearney, Kearney, 
Nebraska 68849, USA (e-mail: gelusok1@unk.edu).

BOANA FABER (Gladiator Frog). PREDATION. Snakes are 
considered major vertebrate predators of amphibians (Toledo 

Fig. 1. Three Anaxyrus americanus removed from digestive tracts 
of three Micropterus salmoides, Union County, Illinois, USA on 20 
March 2020.
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et al. 2007. J. Zool. 271:170–177). Philodryas olfersii is a 
medium-sized (up to ca. 1200 mm SVL), semi-arboreal, diurnal 
snake (Mesquita et al. 2013. Herpetol. J. 23:39–44; Marques et 
al. 2019. Serpentes da Mata Atlântica. Ponto A, Cotia, Brazil. 219 
pp.) that can be found from open and urban areas to preserved 
forests, occurring widely in cis-Andean South America, 
including most of Brazil (Van Wallach et al. 2014. Snakes of the 
World. A Catalogue of Living and Extinct Species. CRC Press, 
Boca Raton, Florida. 1227 pp.). It has a varied diet, feeding on 
small endothermic and ectothermic vertebrates (Hartmann 
and Marques 2005. Amphibia-Reptilia 26:25–31; Leite et al. 
2009. North-West. J. Zool. 5:53–60). Boana faber is a large-
bodied (up to ca. 100 mm SVL) nocturnal treefrog that can also 
be found in both forested and open and urban areas, occurring 
from northeast Brazil to northeast Argentina (Martins et al. 
1993. Amphibia-Reptilia 14:307–309; Ribeiro et al. 2005. Biota 
Neotrop. 5:1–15). Here, we describe a predatory event involving 
these two species.

On 15 February 2019, at ca. 1400 h, one of us (ABA) observed 
a predation event involving an adult B. faber and a P. olfersii in an 
urban area in Sorocaba Municipality (23.3960°S, 47.3685°W; WGS 
84; 611 m elev.), São Paulo, Brazil. After hearing a loud distress 
call emitted by the B. faber the observer was able to locate the 
frog, which was being held in the jaws of a P. olfersii by the 
right hind leg (Fig. 1). The treefrog tried to escape desperately, 
grabbing the rubble around it, emitting distress calls, and kicking 
the snake with its free hind leg. While the B. faber was trying to 
escape, the P. olfersii made mandibular movements, probably 
in order to inoculate its toxin into the B. faber and to position 
it for swallowing. After 7 min, the P. olfersii started to move its 
jaws from the posterior limb to the abdomen, never releasing its 
grip on the B. faber, and apparently injected more venom into its 
prey. The B. faber stopped emitting distress calls and after three 
more minutes it appeared dead, and the snake began to ingest it 
by the head. In order not to interfere with the behavior of either 
species, the observer kept a safe distance. The duration from the 
initial observation to the complete ingestion of the B. faber was 
20 min.

Boana faber has been listed as prey of animals from several 
taxonomic groups (e.g., spiders, giant water bugs, frogs, snakes, 

birds, carnivorous mammals; e.g., Martins et al. 1993, op. cit.; 
Toledo et al. 2007, op. cit.; Gava-Just and Mello 2015. Herpetol. 
Rev. 46:231–232; Gava-Just et al. 2016. Herpetol. Rev. 47:110–
111). Regarding snakes, two species of colubrids (Chironius 
bicarinatus and C. foveatus), five dipsadids (Erythrolamprus 
miliaris, Helicops modestus, Thamnodynastes hypoconia, T. 
strigatus and Xenodon neuwiedi) and one viperid (Bothrops 
jararaca) have been reported as predators of B. faber (Martins 
et al. 1993, op. cit.; Souza et al. 2003. Herpetol. Rev. 34:378; 
Forti and Bertoluci 2012. Herpetol. Notes 5:187–188; Manoel 
and Almeida 2017. Herpetol. Notes 10:433–434; Roberto and 
Souza 2020. Herpetol. Notes 13:1–5). The present report is, 
to our knowledge, the first regarding B. faber predation by a 
species of the genus Philodryas (Dipsadidae). Predator-prey 
interactions between B. faber and P. olfersii such as the one 
reported here may occur relatively frequently, since both 
species are abundant, have scansorial habits and a wide and 
largely overlapping geographic range (Mesquita et al. 2013, 
op. cit.; Manoel and Almeida 2017, op. cit.). However, since P. 
olfersii has diurnal habits and B. faber is nocturnal, the snakes 
may prey on the treefrogs when they are inactive, resting on 
vegetation. Even though predation events involving snakes and 
frogs are rarely witnessed, they occur commonly in nature and 
reporting these interactions is important to better understand 
the ecology of the species involved (Smith and Atkinson 2017. 
Herpetol. Notes 10:635–637). 
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Biológicas (Biodiversidade Neotropical), Universidade Federal do Estado 
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do Estado do Rio de Janeiro, 22290-240, Avenida Pasteur, Urca, Rio de 
Janeiro, RJ, Brazil. Museu Nacional, Setor de Herpetologia, Departamento 
de Vertebrados, Laboratório de Herpetologia, Universidade Federal do 
Rio de Janeiro, 29940-040, Quinta da Boa Vista, São Cristovão, Rio de 
Janeiro, RJ, Brazil (e-mail: fdsherpeto@gmail.com). ANA BEATRIZ DE 
ALMEIDA, Laboratório de Ecologia, Zoologia e Fisiologia Comparada, 
Universidade Federal de São Paulo, Rua Arthur Riedel, 275, Eldorado, 
Diadema, SP, Brasil (e-mail: aalmeida.beatriz@yahoo.com.br); DAVOR 
VRCIBRADIC, Laboratório de Biossistemática de Anfíbios, Universidade 
Federal do Estado do Rio de Janeiro, 22290-240, Avenida Pasteur, Urca, 
Rio de Janeiro, RJ, Brazil (e-mail: davor.vrcibradic@gmail.com).

BUFOTES SITIBUNDUS (Variable Green Toad). MORPHO-
LOGICAL ABNORMALITY. Bufotes sitibundus is widespread in 
Northern Sinai (Egypt) north through Israel, Lebanon, western 
and northern Syria throughout Anatolia and the Caucasus re-
gion to southern Russia, Kazakhstan, and southeast through 
eastern Iraq and western Iran. Bufotes sitibundus inhabits 
many man-made landscapes. Bufotes sitibundus is part of the 
Bufotes viridis complex (Dufresnes et al. 2019. Mol. Phylogen. 
Evol. 141:106615). On 13 July 2020, in the village of Staropav-
lovskaya, Stavropol Territory, Russia (43.84562°N, 43.63938°E; 
WGS 84; 330 m elev.), a male B. sitibundus was found with an 
abnormal left eye: the abnormal eye was significantly smaller 
than the healthy right eye; the pupil was located in the upper 
half of the eye. Although it is not possible to establish the cause 
of this malformation, exposure to chemical pollutants, genetic 
issues, or trauma from predation attempts or a parasitic infec-
tion are possibilities. This type of anomaly is rare: it was found 
in only one out of 56 individuals sampled in this population 
from 2009 to 2020. In general, eye abnormalities are extremely 
rare in the Anura (Vershinin et al. 2016. Vestn. St. Petersburg 

Fig. 1. Boana faber being preyed upon by Philodryas olfersii in an ur-
ban area of Sorocaba Municipality, São Paulo, Brazil. 
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Univ. Biol. 3:37–41). To our knowledge, this is the first report of 
such an anomaly for B. sitibundus.

IGOR V. DORONIN (e-mail: igor.doronin@zin.ru) and MARINA A. 
DORONINA, Department of Herpetology, Zoological Institute, Russian 
Academy of Sciences, St. Petersburg, 199034, Universitetskaya nab., 1, 
Russia.

CRAUGASTOR AUGUSTI (Barking Frog). ENDOPARASITES. 
Craugastor augusti is a species with a relatively wide distribu-
tion from southeastern Arizona, New Mexico and central Texas 
through central and western Mexico to the Isthmus of Tehuante-
pec, Oaxaca. This species has been associated with many vegeta-
tion types, including deserts, shrublands and pine forests. It is 
a terrestrial species that hides under rocks, in caves or crevices 
(Ramírez-Bautista et al 2014. Los Anfibios y Reptiles de Hidal-
go, México: Diversidad, Biogeografía y Conservación. Sociedad 
Herpetológica Mexicana, Pachuca, Hidalgo, México. 387 pp.). We 
collected a single adult C. augusti (98 mm SVL) in a rural area 
of Mineral de Pozos, Municipality of San Luis de la Paz, Guana-
juato, Mexico (20.2168ºN, 100.4875ºW; WGS 84; 2221 m elev) in 
dry scrubland with xerophytic vegetation. Currently endopara-
sites of C. augusti are unknown. The frog was euthanized and the 
digestive tract was removed; the esophagus, stomach, and small 
and large intestines were opened and their contents examined 
to find parasites under a dissecting microscope. We found seven 
female nematodes identified as Cosmocerca sp. (CNHE 10841) 
and two cestodes identified as Cylindrotaenia americana (CNHE 
10842) in the intestine of the frog. These parasites are housed in 
the Colección Nacional de Helmintos (CNHE), Universidad Na-
cional Autónoma de México.

The genus Cosmocerca are monoxenous nematode parasites 
of the intestines of amphibians and rarely of reptiles, composed 
by 29 species found worldwide (Bursey et al. 2015. Acta Parasitol. 
60:675–681). In Mexico the genus Cosmocerca is represented 
by four species: C. acanthurum, C. parva, C. podicipinus, and 
Cosmocerca sp. We were not able to determine the species 
name of this nematode because the diagnostic characters for 
differentiating species are found in males. C. podicipinus has 
been previously recorded in Craugastor rhodopis from Los 
Tuxtlas, Veracruz (Paredes-León et al. 2008. Zootaxa 1904:1–
166). Cylindrotaenia americana has been reported to parasitize 
Anaxyrus compactilis, A. kellogi, Leptodactylus melanonotus, 

Lithobates cf. forreri and Spea hammondi (Paredes-León et al. 
2008. Zootaxa 1904:1–166). The presence of both helminths in 
C. augusti is the first record of parasites for this species. We also 
recovered the stomach contents from the dissected specimen, 
and found pieces of three species of beetles: two unidentified 
species from the genus Phyllophaga, and Cactophagus spinolae; 
ants (Formicidae), and forcipules of a single species of an 
unidentified centipede. This species of frog was previously known 
to feed on a variety of unidentified invertebrates (Canseco-
Márquez and Gutiérrez-Mayén 2010. Anfibios y reptiles del Valle 
de Tehuacán-Cuicatlán. CONABIO, México D.F. 302 pp.). 

The C. augusti is housed in the Colección Herpetológica 
(CH), Centro de Investigaciones Biológicas (CIB), Universidad 
Autónoma del Estado de Hidalgo (catalog number CIB-CH 
5164).

JORGE FALCÓN-ORDAZ, Laboratorio de Morfología Animal, Cen-
tro de Investigaciones Biológicas, Universidad Autónoma del Estado de 
Hidalgo, Ciudad del Conocimiento, Km 4.5 carretera Pachuca-Tulancin-
go, Col. Carboneras, 42181 Mineral de la Reforma, Hidalgo, Mexico (e-
mail: jfalcon.ordaz@gmail.com); IRENE GOYENECHEA, Laboratorio de 
Sistemática Molecular, Centro de Investigaciones Biológicas, Universidad 
Autónoma del Estado de Hidalgo, Ciudad del Conocimiento, Km 4.5 car-
retera Pachuca-Tulancingo, Col. Carboneras, 42181 Mineral de la Refor-
ma, Hidalgo, Mexico. (e-mail: ireneg28@gmail.com), JUAN MÁRQUEZ, 
Laboratorio de Sistemática Animal, Centro de Investigaciones Biológicas, 
Universidad Autónoma del Estado de Hidalgo, Ciudad del Conocimiento, 
Km 4.5 carretera Pachuca-Tulancingo, Col. Carboneras, 42181 Mineral de 
la Reforma, Hidalgo, Mexico (e-mail: marquezorum@gmail.com).

CRAUGASTOR AUGUSTI CACTORUM (Western Barking Frog). 
BEHAVIOR. Craugastor augusti is the northernmost naturally-
occurring member of the Craugastoridae, a diverse, speciose 
and largely tropical family of direct-developing frogs. The sub-
species in Arizona, C. a. cactorum, is saxicolous and spends the 
majority of its life within deep fissures and caves (Goldberg and 
Schwalbe 2004. J. Herpetol. 38:305–312). Craugastor a. cacto-
rum emerge to call in Arizona primarily during the 2–3 nights 
that follow the first summer monsoon rains, though sporadic 
surface activity can occur for several more weeks (Brennan and 
Holycross 2006. A Field Guide to Reptiles and Amphibians in 
Arizona. Arizona Game and Fish Department, Phoenix, Arizo-
na. 150 pp); they are thus relatively rarely observed in the wild, 
and decades have passed between sightings in some southeast 

Fig. 1. Abnormality of the left eye in Bufotes sitibundus.

Fig. 1. Female Craugastor augusti cactorum traversing open terrain 
toward a calling male. 
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Arizona mountain ranges. Due in large part to their highly se-
cretive nature, the behavior and life history of Arizona C. a. cac-
torum are poorly understood. 

On 12 July 2017 at 2131 h, at 1400 m elev. in an undisclosed 
mountain range in Santa Cruz County, Arizona, USA, we 
observed an adult female C. a. cactorum active in light rain. 
We encountered the frog moving across open terrain on an oak 
dominated, Madrean evergreen woodland slope (Fig. 1). We 
observed this individual travel ca. 75 m to a rock outcrop, where a 
male C. a. cactorum was calling from within a fissure (Fig. 2). The 
female entered the fissure and remained near the male for ca. 10 
min (Fig. 3). Degenhardt el al. (1996. Amphibians and Reptiles 
of New Mexico. University of New Mexico Press, Albuquerque, 
New Mexico. 431 pp.) suggest the possibility of a complex mating 
ritual in C. augusti, of which this could be a facet.

Goldberg and Schwalbe (2004, op. cit.) report high site fidelity 
for C. a. cactorum in the Huachuca Mountains and found that 
of 36 frogs monitored during the calling season, none moved 
between outcrops. They proposed juvenile dispersal as the 
primary mechanism for exchange of genetic material between 
sub-populations. Our observation confirms that female C. a. 
cactorum travel to calling males on nearby outcrops and suggests 
that the movements of adult frogs may also contribute to gene 
flow between subpopulations.

JULES T. WYMAN, Department of Biology, Stanford University, 450 
Serra Mall, Stanford, California 94305, USA (e-mail: julesw@stanford.edu); 
QUINN I. AGNEW (e-mail: quinnagnew@gmail.com).

DUTTAPHRYNUS STOMATICUS (Indian Marbled Toad) and 
EUBLEPHARIS MACULARIUS (Common Leopard Gecko). AB-
NORMAL AMPLEXUS. Plenty of records of abnormal amplexus 
of anurans are reported each year across the world. There are 
reports of multiple amplexus, amplexus from the abdominal 
side of the body, between live males and dead females, am-
plexus between males, or intraspecific amplexus (Mollov et al. 
2010. Biharean Biol. 4:121–125). There are also records of am-
plexus between different families or even orders of amphibians 
(Simovi‐ et al. 2014. Herp. Notes. 7:25–29; Ma‐át and Jablonski 
2018. Herpetozoa 30:222–223; Ma‐át et al. 2019. North-West. J. 
Zool. 15:112–113).

On 13 July 2016, at 2152 h a male Duttaphrynus stomaticus 
(Bufonidae) was observed engaged in inguinal amplexus 
with an adult female Eublepharis macularius (Reptilia: 
Eublepharidae; Fig. 1). This observation occurred in the dry 
stream near the village of Shah Alam Baba, Lower Dir district, 
Pakistan (34.7321°N, 72.0760°E; WGS 84; 870 m elev.). The D. 
stomaticus embraced the E. macularius while it was moving. 
This was observed for more than five minutes and then both 
individuals separated. The D. stomaticus repeatedly tried to 
firmly grasp the E. macularius while it was trying to escape.

Male anurans are very active during the reproductive season 
and are known to amplex a variety of species or even inanimate 
objects. Similar to our observation amplexus between anurans 
and caudatans are possible (Simovi‐ et al. 2014, op. cit.; Ma‐át 
and Jablonski 2018, op. cit.; Ma‐át et al. 2019, op. cit.) since they 
often reproduce in similar habitats during the same time of 
the year. On the other hand, lizards are rarely in contact with 
amphibians since they use different habitats for reproduction 
and other activities. Here, the male D. stomaticus probably 
encountered the E. macularius as it migrated to its breeding 
site.

DANIEL JABLONSKI, Department of Zoology, Comenius University in 
Bratislava, Ilkovičova 6, Mlynská dolina, 842 15 Bratislava, Slovakia (e-mail: 
daniel.jablonski@balcanica.cz); MUHAMMAD IDREES, Department of 

Fig. 2. Male Craugastor augusti cactorum (western barking frog) call-
ing from within a rock fissure. 
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Fig. 3. Female (front) and male Craugastor augusti cactorum in a rock 
fissure. 
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Fig. 1. Amplexus between a male Duttaphrynus stomaticus and a fe-
male Eublepharis macularius observed in Pakistan.
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yahoo.com); RAFAQAT MASROOR, Pakistan Museum of Natural History, 
Garden Avenue, Shakarparian 44000, Islamabad, Pakistan (e-mail: rafaqat.
masroor78@gmail.com).

ELEUTHERODACTYLUS COQUI (Common Coqui). DIET. 
Eleutherodactylus coqui is a tree frog with a wide distribution 
throughout the island of Puerto Rico, occurring from sea level 
to the island’s highest peaks (1189 m elev.). In the highlands of 
Puerto Rico, E. coqui is sympatric with Eleutherodactylus por-
toricensis (Mountain Coqui; Joglar 1998. Los Coquíes de Puerto 
Rico: su Historia Natural y Conservación. Editorial de la Univer-
sidad de Puerto Rico, San Juan, Puerto Rico. 232 pp.). Here, we 
report evidence of a female E. coqui attempting to ingest a male 
E. portoricensis. On 19 July 2020, our research group witnessed 
this event while monitoring our study sites in the cloud forests of 
El Yunque National Forest (18.302828°N, 65.795106°W; WGS 84; 
900 m elev.).

The female E. coqui (5.45 cm SVL) was gravid (right oviduct). 
The E. coqui was perched low (< 1 m above ground) on a 
young Prestoea montana (Sierra Palm) frond, with the male E. 
portoricensis (ca. 3.5 cm SVL) positioned upside down, with the 
base of its hind legs and cloacal region in the E. coqui’s mouth 
(Fig. 1). The male E. portoricensis was alive while the female E. 
coqui tried to ingest it and tried to escape on various occasions. 
The interaction lasted ca. 3 h, with the observation beginning at 
2000 h and ending at 2300 h. The female E. coqui gulped on two 
occasions and unintentionally released the male E. portoricensis. 
An interesting detail of this interaction is that very close by, we 
observed three gravid female E. portoricensis (4.13, 3.8, and 4.01 
cm SVL, respectively). It is possible that the male E. portoricensis 
was calling to attract females when it was ambushed by the 
female E. coqui.

There is evidence that E. coqui is able to ingest any type of 
prey that fits in its mouth. On occasion they have been reported 
to ingest prey much larger in body size than their own. There 
is a report of a female E. coqui (4.3 cm SVL) ingesting an Anolis 
evermanni (Emerald Anole; 3.4 cm SVL; Leal and Thomas 1992. 
Herpetol. Rev. 23:79–80). On one occasion our research group 
observed a female E. coqui (4.2 cm SVL) ingest a conspecific 
male (2.9 cm SVL). We have also observed other E. coqui females 

ingesting other prey of great size: Epilobocera sinuatrifrons 
(Land Crab) and Caracolus sp. (land snails; Joglar 1998, op. cit.). 
This report is further evidence of the varied diet of E. coqui, 
particularly that of gravid females. Furthermore, it is the first 
report of attempted predation of E. portoricensis by E. coqui.

CARLOS A. RODRIGUEZ GOMEZ (e-mail: ca.rodriguezgomez@gmail.
com), MANUEL RÍOS, CORAL SALORT, and RAFAEL L. JOGLAR, Depart-
ment of Biology, University of Puerto Rico, P.O. Box 23360, San Juan, Puerto 
Rico 00931-3360 (e-mail: rjoglar@gmail.com).

GASTROPHRYNE OLIVACEA (Western Narrow-mouthed Toad). 
HABITAT. Gastrophryne olivacea is a widespread frog species 
ranging from the Great Plains region of western Missouri, USA 
west through Colorado and south to Tamaulipas and San Luis Po-
tosi, Mexico (Dodd 2013. Frogs of the United States and Canada, 
Volume 1. The John Hopkins University Press, Baltimore, Mary-
land. 460 pp.). Gastrophryne olivacea is a small fossorial frog spe-
cies commonly associated with semi-arid/arid lowlands, grass-
lands, marshy habitats, and open rocky wooded hills (Powell et. 
al., 2016. Field Guide to Amphibians and Reptiles of Eastern and 
Central North America. Houghton Mifflin Harcourt Publishing 
Company, Boston, Massachusetts. 494 pp.) at elevations below 
1525 m; thus, it is considered a lowland frog species. However, 
Dodd (2013, op. cit.) noted that G. olivacea is not particularly re-
stricted in habitat utilization.

At 1503 h on 8 September 2018, I found a G. olivacea 
underneath a rock near the summit of Mount Locke, Jeff Davis 
County, Texas, USA (30.67158°N, 104.02308°W; WGS 84; 2066 m 
elev.). This is a new habitat type and elevation record (2066 m) 
for G. olivacea. The habitat type for this area is the Chihuahuan 
Montane Woodlands of the Davis Mountains, in the pinyon-
juniper-oak association (Powell 1998. Trees and Shrubs of the 
Trans-Pecos and Adjacent Areas. University of Texas Press, 
Austin, Texas. 498 pp.). This locality exceeds the previously 
recorded elevations by 541 m (Dodd 2013, op. cit.). This habitat 
occurs between 1675–2285 m elev. and includes Pinus cembroides 
(Mexican Pinyon Pine) and Juniperus deppeana (Alligator 
Juniper) as the dominant tree types, interspersed with Quercus 
hypoleucoides (Silverleaf Oak), Quercus grisea (Gray Oak), and 
Quercus emoryi (Emory Oak), with various grass species filling 
in the understory and open areas. The pinyon-juniper-oak 
association creates relatively open grassy woodlands on south 
and west facing slopes while north and east facing slopes, as well 
as valleys, support more densely grown woodlands (Powell and 
Worthington 2018. Flowering Plants of Trans-Pecos Texas and 
Adjacent Areas. Botanical Research Institute of Texas, Fort Worth, 
Texas. 1444 pp.).

High elevation Montane Woodlands at 2066 m is a novel 
habitat for G. olivacea. The 1700–2500 m Sierra Madre Occidental 
was reported as a substantial biogeographical barrier preventing 
gene flow to the G. olivacea clade in Arizona leading to speciation 
of G. mazatlanensis (Streicher et al. 2012. Mol. Phylogenet. 
and Evol. 64:645–653). The detection of G. olivacea at 2066 m 
suggests gene flow between G. olivacea and the western species 
G. mazatlanensis may not be entirely prohibited by the Sierra 
Madre Occidental.

Survey activities were conducted under TPWD permit SPR-
0714-119 issued to S.P. Graham.

R. REED MCCLURE, Department of Biology, Geology, and Physical Sci-
ences, Sul Ross State University, Alpine, Texas 79830, USA; e-mail: rrm15jk@
sru.edu.

Fig. 1. Gravid female Eleutherodactylus coqui (left) attempting to in-
gest a male Eleutherodactylus portoricensis (right). 
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INCILIUS ALVARIUS (Sonoran Desert Toad). INJURY AND RE-
COVERY. Incilius alvarius is one of the largest toads in North 
America inhabiting riparian areas within the Sonoran Desert 
region from low deserts (sea level) to lower oak-pine forests 
(1904 m elev.; Fouquette 1970. Cat. Am. Amphib. Rept. 93:93.1–
93.4). It utilizes powerful skin toxins, concentrated in the para-
toid and other enlarged glands on the limbs, against preda-
tors including domestic dogs, cats (Musgrave and Cochran 
1930. Copeia 173:96–99), Procyon lotor (Racoon; Wright 1966. 
Herpetologica 22:127–128), Taxidea taxus (American Badger; 
Gutiérrez-González et al. 2016. Sonoran Herpetol. 2:26–27), Ur-
sus americanus (Black Bear; S. Riplog, pers. obs.), Drymarchon 
malanurus (Central American Indigo Snake) in Sonora, Mexico 
(Villa et al. 2015. Mesoamer. Herpetol. 3:378–380), Mephitis 
mephitis (Striped Skunk; Hanson and Vial 1956. Herpetologica 
12:141–149), and Spilogale gracilis (Western Spotted Skunk; 
Dee 2006. Sonoran Herpetol. 5:54–55).

Recent unpublished analyses of the paratoid secretions 
of I. alvarius revealed it consisted almost entirely of 
5-methoxy-dimethyltryptamine, a potent psychoactive 
not yet found to occur in other vertebrates in potently 
intoxicating concentrations (H. Morris, pers. comm.). The rest 
of the integument (as in other bufonids) contains potentially 
dangerous, and psychoactive cardiac glycosides (bufo-toxins; 
Lyttle et al. 1996. J. Psychoactive Drugs 28:267).

On 6 August 2019 at 2349 h, an I. alvarius was encountered 
during a casual monsoonal herpetological survey of the lower 
Sabino Canyon Recreation Area (Fig. 1). It was missing the 
posterior portion of its hind left leg below the knee. The tibio-
fibula was still attached at the knee and protruding from the 
wound which appeared to be healing or healed. The bone was 
discolored at the site of the bone fracture, and otherwise being 
used for seemingly normal crawling and hopping. How the leg 
was damaged is unknown.

ROBERT A. VILLA, Tucson Herpetological Society, P.O. Box 709, Tuc-
son, Arizona 85702, USA (e-mail: cascabel1985@gmail.com); SHAWNEE 
RIPLOG-PETERSON, 2021 N. Kinney Rd, Tucson, Arizona 85743, USA; 
ROGER A. REPP, 9044 N. Valgrind Ln, Tucson, Arizona 85743, USA (e-mail: 
sriplog-peterson@desertmuseum.org); KORTNIE COLES REEVES, Global 
Wildlife Conservation, P.O. Box 129, Austin, Texas 78767, USA (e-mail: kort-
nie@globalwildlife.org).

INCILIUS NEBULIFER (Gulf Coast Toad). DIET. There has been 
little published on the diet of Incilius nebulifer; prey is thought to 
consist mostly of invertebrates such as Scorpionida, Coleoptera, 
and Isopoda, although they have twice been documented con-
suming a vertebrate (Sceloporus undulatus and Anaxyrus fowl-
eri; Campbell and Davis 1968. Herpetologica 24:327–328; Mc-
Gehee et al. 2001. Herpetol. Rev. 32:101–102; Dodd 2013. Frogs 
of the United States and Canada, Volume 1. The Johns Hopkins 
University Press, Baltimore, Maryland. 460 pp.). At 2106 h on 13 
June 2020 in Burleson, Texas, JB observed and recorded an adult 
I. nebulifer eating an earthsnake that we suspect was a Haldea 
striatula (Rough Earthsnake). To our knowledge, this is the first 
documentation of I. nebulifer consuming a snake.

MACIE A. BROUSSARD, New Bedford, Massachusetts, USA (e-mail: 
mabroussard94@gmail.com); JULIA BYERS, Burleson, Texas, USA; DAVID 
A. STEEN, Fish and Wildlife Research Institute, Florida Fish and Wildlife 
Conservation Commission, Gainesville, Florida, USA.

INCILIUS VALLICEPS (Southern Gulf Coast Toad). PREDA-
TION. Amphibians function as both predators and prey of inver-
tebrates (Menin et al. 2005. Phyllomedusa 4:39–47; Toledo 2005. 
Herpetol. Rev. 36:395–400). The majority of frog-eating spiders 
(Ctenidae, Pisauridae, Lycosidae and Trechaleidae) are cursorial 
hunters that capture their prey without using a web (Nyffeler and 
Altig 2020. J. Arachnol. 48:26–42).

At 1236 h on 12 September 2007 in La Ranchería Leona 
Vicario, in the Municipality of Balancan, Tabasco, Mexico, we 
observed and photographed a young Incilius valliceps being 
preyed upon by a spider belonging to the family Lycosidae (Fig. 
1). This represents the first record of predation of a bufonid by 
a lycosid spider for Mexico. The observation took place in a site 
with remnants of low forest (17.71749°N, 91.565°W; WGS 84; 30 m 
elev.), in a matrix of grasslands used to graze cattle. In the state 
of Tabasco there are three known species of lycosid spiders: two 
in the genus Hogna and one in Lycosa (C. R. Lucio-Palacio, pers. 
comm.), however, both genera have deep taxonomic problems 
and present complications for identification because there is no 
well-established generic delimitation (Álvarez-Padilla et al. 2020. 
Zootaxa 4722:241–269). This record adds to other similar cases 
recorded in Mexico of predation of amphibians and reptiles by 
spiders such as Cabrera-Guzmán and Reynoso (2007. Herpetol. 
Rev. 39:458) who observed the predation of Lepidophyma tuxtlae 

Fig. 1. Injured Incilius alvarius with exposed tibio-fibula, otherwise 
fully active and seemingly recovered. 
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Fig. 1. Predation of Incilius valliceps by a lycosid spider in Tabasco, 
Mexico. 
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(Tuxtla Tropical Night Lizard) by a spider in the genus Hogna 
in Los Tuxtlas, Veracruz, and Hampton et al. (2004. Herpetol. 
Rev. 35:269–270), who documented the predation of Scincella 
lateralis (Little Brown Skink) by Hogna carolinensis (Carolina 
Wolf Spider). Recently Luría-Manzano et al. (2020. Phyllomedusa 
19:279–282) reported the predation of Ptychohyla zophodes 
(Gloomy Mountain Stream Frog) and Rheohyla miotympanum 
(Small-eared Treefrog) by spiders in the genus Ctenus (Ctenidae), 
a Dendropsophus ebraccatus (Hourglass Treefrog; Hylidae) by a 
female Cupiennius salei (Tiger Wandering Spider; Trechaleidae), 
and a Craugastor loki (Common Leaf-litter Frog) by a male Ctenus 
sp. Vázquez-Cisneros (2011. Herpetol. Rev. 42:83) found a partly-
eaten Craugastor alfredi alfredi (Northern Alfred’s Rainfrog) on a 
banana tree leaf, and nearby was a female C. salei.

Special thanks to César Raciel Lucio-Palacio for sharing his 
knowledge about lycosid spiders.

JAIME MANUEL CALDERÓN-PATRÓN, Instituto Tecnológico del 
Valle de Oaxaca, Ex-Hacienda de Nazareno, Santa Cruz Xoxocotlán, Oaxaca 
C. P. 71230 (e-mail: jaimitocalderon50@gmail.com); RICARDA RAMÍREZ-
JULIÁN, Centro Universitario Comunal “Ityi Ndyaa Ndoo”. Universidad 
Autónoma Comunal de Oaxaca. San Antonio Huitepec, Zaachila, Oaxaca. 
C.P. 71305 (e-mail: rramirezjulian@yahoo.com.mx); GERARDO TRUJANO-
HUERTA, Colón #20, Col. Centro. Huajuapan de León, Oaxaca. C.P. 69000 
(e-mail: gtrujanohuerta1pm@gmail.com).

LEPTODACTYLUS NATALENSIS (Bubbling Frog). ANTI-
PREDATOR BEHAVIORS. Anurans possess a diversity of anti-
predator mechanisms to avoid or repel predators, including be-
havioral, morphological, and physiological adaptations (Ferreira 
et al. 2019. Ecol. Sociobiol. 73:1–21). Leptodactylus natalensis 
is widely distributed in Brazil (Frost 2020. Amphibian Species of 
the World: an Online Reference; https://amphibiansoftheworld.
amnh.org; 20 July 2020). Here we report, for the first time, the 
antipredator behaviors of Leptodactylus natalensis.

On 2 February 2019, at 2045 h, we found 11 calling males of 
L. natalensis on the leaf litter at the margin of a swamp forest 
in the Estação Biologia Marinha Augusto Ruschi, district of 
Santa Cruz, Municipality of Aracruz, Espírito Santo, Brazil 
(19.97048°S, 40.14053°W; WGS 84). We simulated predator attack 
by using finger-only stimuli and multiple stimuli (see Lourenço-
de-Moraes et al. 2016. J. Herpetol. 26:237–244). We followed 
the classification of antipredator mechanisms of Ferreira et 
al. (2019, op. cit.). Leptodactylus natalensis have dark brown 
dorsal coloration similar to the leaf litter of the swamp forest 
(i.e., camouflage of background matching; Fig. 1A). During our 
approach, all males (N = 11) ceased calling (i.e., interrupt calling) 
and remained immobile (i.e., immobility). Four males jumped 
away (i.e., escape by jump away) and hid under the leaf litter (i.e., 
hide). During capture attempts, two males displayed a series of 
multidirectional jumps and subsequent immobility (i.e., escape 
by jump away and immobility). Four individuals displayed jump 
and liquid cloacal discharge synergically. During handling, two 
individuals also inflated their body (i.e., body inflation posture), 
kicked the researcher’s hand (i.e., kick aggression), and released 
slippery secretions. Also, three males jumped and fell with the 
dorsum on the substrate with fore and hind limbs loose (i.e., 
death feigning posture; Fig. 1B). Three males were released 
back on the substrate, and immediately jumped and hid under 
the leaf litter. We recorded eight antipredator mechanisms 
for L. natalensis (camouflage, immobility, interrupt calling, 
posture, escape, cloacal discharge, secretion, aggression), and 
seven variations (background matching, body inflation, death 

feigning, jump away, hide, slippery, kick). Other congeners have 
also displayed the antipredator mechanisms of L. natalensis. Our 
data show that L. natalensis has a wide diversity of antipredator 
mechanisms displayed to avoid detection, prevent attacks, and 
counterattack. 

We thank the Bromeligenous Project and Instituto Nacional 
da Mata Atlântica (INMA) for logistical support. Társis Viana for 
the photo. CZZ thanks Conselho Nacional de Desenvolvimento 
Científico e Tecnológico - Brasil (CNPq 302395/2020-2) for 
scholarship. TSS thanks grant from FAPES/VALE/FAPERJ (No. 
01/2015, Process number 527/2016).

BRYAN DA CUNHA MARTINS, Faculdade Instituto Brasil de Ensino 
– IBRA, CEP 35300-273, Caratinga, MG, Brazil and Herpeto Capixaba, CEP 
290902-230, Vitória, ES, Brazil (e-mail: bryancmartins@hotmail.com); CÁS-
SIO ZOCCA, Instituto Nacional da Mata Atlântica, CEP 29650-000, Santa 
Teresa, ES, Brazil and Projeto Bromeligenous, Instituto de Pesquisa, Ensino 
e Preservação Ambiental Marcos Daniel, CEP 29090-160, Vitória, ES, Brazil 
(e-mail: zoccabio@hotmail.com); RICARDO LOURENÇO-DE-MORAES, 
Universidade Federal da Paraíba, Programa de Pós-graduação em Ecolo-
gia e Monitoramento Ambiental (PPGEMA), CEP 58297‐000, Rio Tinto, PB, 
Brazil (e-mail: rlm@academico.ufpb.br); THIAGO SILVA-SOARES, Univer-
sidade Federal do Espírito Santo, Departamento de Biologia, Laboratório 
de Genética e Evolução Molecular, CEP 29075-910, Vitória, ES, Brazil and 
Herpeto Capixaba, CEP 290902-230, Vitória, ES, Brazil (e-mail: thiagosilva-
soares@hotmail.com); RODRIGO B. FERREIRA, Projeto Bromeligenous, 
Instituto de Pesquisa, Ensino e Preservação Ambiental Marcos Daniel, CEP 
29090-160, Vitória, ES, Brazil (e-mail: rodrigoecologia@yahoo.com.br).

Fig. 1. A) Leptodactylus natalensis with camouflage of background 
matching; B) Leptodactylus natalensis displaying the death feigning 
posture.
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LEPTODACTYLUS PENTADACTYLUS (Smoky Jungle Frog). 
PREDATION. Leptodactylus pentadactylus (Leptodactylidae) is 
a large-sized Neotropical frog, distributed throughout the Ama-
zon Basin (Heyer 2005. Arq. Zool. 37:269–348). In Amazonia, L. 
pentadactylus occurs in preserved forests, savannas and urban 
forest fragments (Galatti 1992. J. Herpetol. 26:23–31). Circus buf-
foni (Long-winged Harrier; Accipitridae) is a raptor endemic to 
South America ranging from Venezuela to Argentina, including 
Brazil. It is common in open areas, grasslands, agricultural fields, 
savannas, marshes, and wetlands (del Hoyo et al. 1994. Hand-
book of the Birds of the World, Volume 2. New World Vultures to 
Guineafowl. Lynx Edicions, Barcelona, Spain. 638 pp.). Although 
common, little is known about this Neotropical raptor species 
(Baladrón et al 2016. Rev. Bras. Ornitol. 24:197–203). Here, we re-
port the predation of an adult L. pentadactylus by a C. buffoni.

The predation was observed at ca. 1550 h on 20 April 2018 
while birdwatching in the Amazonian savanna of the Rio Curiaú 
Environmental Protection Area (0.26108°N, 50.93248°W; WGS 
84), Municipality of Macapá, Amapá, Brazil. One of us (KMOA) 
observed the raptor flying ca. 30 m from the ground in search 
of potential prey. When the prey was seen, the C. buffoni dove 
sharply towards the ground. For ca. 2 min the C. buffoni remained 
on the ground with a L. pentadactylus in its claws. It was not 
possible to see the final outcome of this predation event, because 
the C. buffoni flew off with the L. pentadactylus when disturbed 
by the presence of the observer (Fig. 1). The L. pentadactylus was 
identified by size, shape, color (dorsal regions), and previous 
knowledge of the species in this area.

The behavior of C. buffoni was classified into three categories: 
perching, foraging, and flying. Although predation of birds, 
mammals and insects has been reported for C. buffoni (Bó et al. 
1996. J. Raptor Res. 30:237–239), L. pentadactylus has not been 
reported in its diet. This is the first record of L. pentadactylus 
being preyed upon by C. buffoni and the first record of a frog 
species in the diet of C. buffoni. 

KURAZO M. OKADA-AGUIAR and CARLOS E. COSTA-CAMPOS, 
Departamento de Ciências Biológicas e da Saúde, Universidade Federal 
do Amapá, Campus Marco zero do Equador, 68.903-419, Macapá, Amapá, 
Brazil (e-mail: eduardocampos@unifap.br).

LEPTODACTYLUS PETERSII. PREDATION. Anurans can be 
preyed upon during all stages of life, in or out of water (Fadel 
et al. 2019. Herpetol. Notes. 12:895–899). However, during 
the reproductive season, anurans may be more likely to be 
predated since they are more active in search of reproductive 

partners (Toledo 2003. Phyllomedusa 2:105–108; Toledo 2005. 
Herpetol. Rev. 36:395–399). Anurans play key roles in food webs, 
being preyed upon by various vertebrates, invertebrates and 
even carnivorous plants (Duellman and Trueb 1994. Biology 
of Amphibians, John Hopkins University Press, Baltimore, 
Maryland. 670 pp.). Among invertebrate predators, aquatic 
insects are the most common (Toledo 2005, op. cit.). Aquatic 
insects such as water bugs can prey on frogs of different species, 
at different stages of life (Pombal Jr 2007. Rev. Bras. Zool. 24:841–
843; Santos 2009. Bol. Mus. Biol. Mello Leitão 25:77–82). For the 
genus Belastoma there are reports of predation of some genera 
of anurans (Scinax, Dendropsophus, Physalaemus) including 
Leptodactylus (Toledo 2003, op. cit.; Figueiro-de-Andrade 2010. 
Herpetol. Notes. 3:53–54; Maffei et al. 2014. Herpetol. Notes. 
7:371–374; Fadel et al. 2019, op. cit.).

Here, we report the first record of predation of a Leptodactylus 
petersii (ca. 2.0 cm SVL), by a water bug, Belostoma sp. (ca. 3.5 cm 
total length) in a floodplain lake (2.46000°S, 54.65142°W; WGS 84) 
in the Municipality of Santarém, Pará, Brazil. The predation was 
observed at ca. 2000 h on 17 February 2019 in a macrophyte bank 
of the species Paspalum repens, 40 cm above the water surface 
and 14 m from the lakeshore. The Belostoma sp. used its front 
legs to hold the hind and front limb of the L. petersii, keeping 
it immobile. The Belostoma sp. stung the amphibian’s rear leg 
while fixing itself on the vegetation with the hind legs (Fig. 1). 
This report contributes to the knowledge of the dynamics of 
these animals within the food chain.

We are very thankful to the guide Lalico for the field support 
in Maicá lake and to all students who were willing to help 
during the fieldwork. This study was financed in part by the 
Coordenação de Aperfeiçoamento de Pessoal de Nível Superior – 
Brasil (CAPES) – Fiance Code 001, for PHSG.

DANIEL DE SOUSA GUEDES (e-mail: danielguedesstm@gmail.com), 
IVAN ALVES DOS SANTOS JÚNIOR, PEDRO HENRIQUE SALOMÃO GA-
NANÇA, and ALFREDO P. SANTOS- JR, Laboratório de Ecologia e Com-
portamento Animal, Universidade Federal do Oeste do Pará, 68040-255, 
Santarém, Pará, Brazil.

LEPTODACTYLUS VASTUS (Northeastern Pepper Frog) and 
PHYSALAEMUS CUVIERI (Barker Frog). CANNIBALISM. Can-
nibalism is a common intraspecific interaction in anurans in 

Fig. 1. Circus buffoni preying upon a Leptodactylus pentadactylus in 
an Amazonian savanna, Municipality of Macapá, Amapá, Brazil. 
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Fig. 1. Adult Leptodactylus petersii preyed upon by Belostoma sp. in a 
várzea lake, Pará, Brazil.
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ephemeral water bodies, where survival is often low during peri-
ods of food scarcity (Crump 1986. Copeia 4:1007–1009; Caldwell 
and Araújo 1998. Biotropica 30:92–103). Leptodactylus vastus is a 
member of the L. pentadactylus species group (Heyer 2005. Arq. 
Zool. 37:269–348) endemic to Brazil, distributed throughout the 
northeast in the states of Maranhão, Piauí, Paraíba, Ceará, Rio 
Grande do Norte, Pernambuco, Alagoas, and Sergipe (www.am-
phibiaweb.org; 24 Nov 2020), occurring in open tropical areas 
in the Caatinga and Cerrado ecosystems (Heyer 2005, op. cit.). 
Physalaemus cuvieri is distributed in Argentina, Paraguay, Bo-
livia and is widely distributed in Brazil in Caatinga, Cerrado and 
lowland forests (www.amphibiaweb.org; 24 Nov 2020). Here we 
report the occurrence of cannibalism in tadpoles of L. vastus and 
P. cuvieri in northeastern Brazil.

The first record was observed in a remnant Atlantic Forest 
in the Refúgio de Vida Silvestre Matas do Siriji (7.61806°S, 

35.50425°W; WGS 84; 600 m elev.), in the Municipality of São 
Vicente Férrer, Pernambuco, Brazil. At 2135 h on 9 April 2019 
in an artificial tank (3 m long × 2.5 m wide × 1.5 m deep), 
we observed a L. vastus tadpole (Stage 29; Gosner 1960. 
Herpetologica 16:183–190) feeding on another tadpole of the 
same species (Fig. 1A) and a conspecific tadpole competing 
with it for the food item (Fig. 1B). Leptodactylus vastus tadpoles 
(n ≥ 30) were the only species in the tank.

The second observation was made on private property 
(32.14806°S, 17.45736ºW; WGS 84; 271 m elev.) in a caatinga 
(Dry Open Forest), in the Municipality of Várzea, Paraíba, 
Brazil. At 1100 h on 5 March 2020 (33.8°C air temp, 54% relative 
humidity), in a temporary pool (34 cm long × 12 cm wide × 2 cm 
deep; 816 cm3) on a rocky outcrop, a P. cuvieri tadpole (Stage 
27; Gosner 1960, op. cit.) was observed feeding on a conspecific 
(Fig. 2). At the time there were 7 P. cuvieri tadpoles in the 
temporary pool, including the dead individual. After 3 h, we 
remeasured the temporary pool and its volume had decreased 
significantly (23.5 cm long × 6 cm wide × 0.5 cm deep; 70.5 cm3).

Cannibalism among tadpoles can be advantageous, 
eliminating potential competitors and providing a higher 
rate of development and growth, thus increasing survival in 
relation to non-cannibalistic individuals (Crump 1986, op. cit.). 
Cannibalism is an opportunistic form of predation (Duellman 
and Trueb 1994. Biology of Amphibians. Johns Hopkins 
University Press, Baltimore, Maryland. 670 pp.), however, 
an increase in population density leading to an increase in 
competition for resources and space can result in cannibalism 
(Wilbur and Collins 1973. Science 182:1305–1314; Wilbur 1990. 
Trends Ecol. Evol. 5:37–39; Sousa et al. 2015. Cuad. Herpetol. 
30:25–27). Competition, due to the high population density of 
L. vastus tadpoles in the artificial tank may have been the cause 
for their cannibalistic behavior, such as that observed in Boana 
faber (Blacksmith Treefrog) among adults and metamorphs 
(Maffei et al. 2014. IRCF Rept. Amphib. 21:133–135) and 
between tadpoles (Bernarde and Machado 1999. Herpetol. Rev. 
30:162).

Physalaemus cuvieri breeding is restricted to the rainy 
season, in many cases related to environments with temporary 
pools (Barreto and Andrade 1995. Amphibia-Reptilia 16:67–76). 
Tadpoles that develop in temporary environments tend to have 
reduced developmental periods (Duellman and Trueb 1994, op. 
cit.) due to different environmental factors such as temperature 
(Brady and Griffths 2000. J. Zool. London 252:61–69; Maciel 
and Juncá 2009. Zoology 26:413–418). Faster development 
requires a greater amount of nutrients, which can result in an 
opportunistic diet.

For the reasons mentioned above, cannibalism among 
tadpoles may not be as rare as previously thought in the 
Leptodactylidae, considering that in the literature there are 
records of cannibalism between tadpoles and between adults 
and juveniles in L. ocellatus (Teixeira and Vrcibradic 2003. Cuad. 
Herpetol. 17:113–120; France et al. 2004. Stud. Neotrop. Fauna 
E. 39:243–248; Kokubum and Rodrigues 2005. Herpetol. Rev. 
36:303), L. cunicularis (Pirani and Feio 2010. Herpetol. Notes 
3:359–360), adult L. vastus (Guimarães et al. 2015. Herpetol. 
Rev. 46:74–75) and L. macrosternum (Sousa et al. 2015, op. cit.).

The individuals involved in the events were deposited in 
the collection of amphibians and reptiles of the Laboratório 
de Herpetologia da Universidade Federal de Campina Grande 
(LHUFCG-L0097; LHUFCG-L107), municipality of Patos, state 
of Paraíba, Northeastern Brazil, under license (#25267-1) of 

Fig. 1. A) Leptodactylus vastus tadpole feeding on a dead conspecific 
in northeastern Brazil; B) dispute among L. vastus tadpoles for the 
dead individual.

Fig. 2. Physalaemus cuvieri tadpole feeding on a conspecific in north-
eastern Brazil.
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the Sistema de Autorização e Informação sobre Biodiversidade 
(SISBIO-ICMBio).

MARIA EDUARDA DE ARAÚJO ALMEIDA, Universidade Federal de 
Campina Grande - Centro de Saúde e Tecnologia Rural, Laboratório de Her-
petologia, Avenida Universitária, s/n, CEP:58708-110, Patos, Paraíba, Brazil 
(e-mail: eduardaaraujo64@gmail.com); JOSÉ HENRIQUE DE ANDRADE 
LIMA, Universidade Federal de Pernambuco, Laboratório de Herpetologia, 
50670-901, Recife, Pernambuco, Brazil; GABRIEL NÓBREGA DE ALMEIDA 
MARINHO and MARCELO NOGUEIRA DE CARVALHO KOKUBUM, Uni-
versidade Federal de Campina, Grande-Centro de Saúde e Tecnologia Ru-
ral, Laboratório de Herpetologia, 58708-110, Patos, Paraíba, Brazil.

LIMNONECTES LEPORINUS (Giant River Frog). ENDOPARA-
SITES. Limnonectes leporinus lives along the banks of small rivers 
throughout Borneo (Inger et al. 2017. A Field Guide to the Frogs 
of Borneo. Natural History Publications (Borneo), Kota Kinabalu, 
Malaysia. 228 pp.). Goldberg and Bursey (2019. Comp. Parasitol. 
86:149–152) reported the nematodes Amphibiocapillaria bufo-
nis, Cosmocerca ornata, Oswaldocruzia sp., Physaloptera sp., and 
the acanthocephalan Pseudoacanthocephalus bufonis in L. lepo-
rinus from Malaysia. In this note we add to the helminth list of L. 
leporinus by reporting the nematode Meteterakis japonica.

One adult male L. leporinus (88 mm SVL) collected 29 March 
1984 from Sarawak, Malaysia, Kapit District, Nanga Tekalit, 
Sekentut (1.63333°N, 113.5667°E; WGS 84) and deposited in the 
Field Museum of Natural History (FMNH 219049) was examined 
for gastrointestinal helminths. The specimen had been 
preserved in 10% formalin and stored in 70% ethanol. The body 
cavity was opened by a longitudinal incision and the digestive 
tract was removed and opened. The esophagus, stomach, small 
intestine and large intestine were examined for helminths under 
a dissecting microscope. One helminth was found in the large 
intestine. It was placed in a drop of lactophenol on a glass slide, 
a cover slip was added, and identification was made after study 
under a compound microscope. Identification as Meteterakis 
japonicus was made based on the original description (Wilkie 
1930. Ann. Mag. Nat. Hist. 6:606–614) and information in 
Gibbons (2010. Keys to the Nematode Parasites of Vertebrates, 
Supplement Vol. CABI Oxfordshire, UK. 416 pp.). The M. 
japonicus was deposited in the Harold W. Manter Parasitology 
Laboratory (HWML), The University of Nebraska, Lincoln, 
Nebraska, USA as M. japonica (HWML 111604). Meteterakis 
japonica is widely distributed in Asia and has been reported 
from anurans in China (Hsu 1933. Parasitol. 24:512–541), Japan 
(Telford 1997. The Ecology of a Symbiotic Community, Volume 2. 
Krieger Publishing Company, Malabar, Florida. 143 pp.), Borneo 
(Myers and Kuntz. 1969. J. Fish. Res. Bd. Canada 26:793–797), Java 
(Purwaningsih et al. 2015. Zootaxa 3974:507–516), and scincids, 
viperids and colubrids from Japan (Kagei 1973. The Snake 5:141–
150; Sata 2015. Comp. Parasitol. 82:17–24). Meteterakis japonica 
in L. leporinus is a new host record.

We thank A. Resetar for permission to examine L. leporinus 
and J. Mata for facilitating the loan.

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

LITHOBATES CATESBEIANUS (American Bullfrog). DIET. 
Lithobates catesbeianus is a generalist predator known to consume 
a wide variety of terrestrial, semi-aquatic, and aquatic prey items 

(Brennan and Holycross 2006. A Field Guide to Amphibians and 
Reptiles in Arizona. Arizona Game and Fish Department, Phoenix, 
Arizona. 150 pp.). The native range of L. catesbeianus historically 
included the eastern United States, but now comprises most of 
the western United States and numerous other countries (Casper 
and Hendricks 2005. In Lanoo [eds.], Amphibian Declines: 
The Conservation Status of United States Species, pp. 540–546. 
University of California Press, Berkeley, California). They are 
an efficient, generalist predator and as an invasive species, L. 
catesbeianus has been implicated in the decline of amphibians 
(Hayes and Jennings 1986. J. Herpetol. 20:490–509), reptiles (Rosen 
and Schwalbe 1995. In Laroe et al. [eds.], Our Living Resources: 
A Report to the Nation on the Distribution, Abundance, and 
Health of U.S. Plants, Animals, and Ecosystems, pp. 452–454. 
U.S. Department of the Interior National Biological Service, 
Washington, D.C.), and even birds (Underwood and Letchworth 
2016. Proc. 27th Vertebr. Pest Conf., Univ. of Calif., Davis. pp. 380–
383). Aquatic and semi-aquatic prey consists of aquatic insects 
(including larvae), amphibians (tadpoles and smaller anurans), 
and to a lesser extent fish (Bury and Whelan 1984. Ecology and 
Management of the Bullfrog. USFWS Resource Publication No. 
155; Jancowski and Orchard 2013. NeoBiota 16:17–37), but there 
is little evidence of high predation pressure on the latter. Here, we 
report on the predation of a threatened fish by L. catesbeianus, 
and provide an instance where predation severely impacted a fish 
population in a mesocosm.

On 21 July 2020 we collected a gravid adult female L. 
catesbeianus (220 mm SVL). Gastrointestinal contents included 
one male Cyprinodon macularius (Desert Pupfish, 45 mm 
total length; Arizona State University [ASU] 20413), as well as 
several Odonata larvae (Fig. 1). The frog was captured at an 
enclosed 0.5-acre pond managed by the Arizona Game and 
Fish Department for native species restoration at Horseshoe 
Ranch (34.2619°N, 112.0553°W; WGS 84; 998 m elev.), located on 
the Agua Fria National Monument in Yavapai County, Arizona, 
USA. The Department has reintroduced three native fishes, C. 
macularius, Poeciliopsis occidentalis (Gila Topminnow), and Gila 
robusta (Roundtail Chub), a native frog, Lithobates yavapaiensis 
(Lowland Leopard Frog), and the threatened snake Thamnophis 
eques megalops (Northern Mexican Gartersnake) into the 
enclosed pond. This is the third endangered fish species, Gila 

Fig. 1. A gravid female Lithobates catesbeianus from Arizona, USA 
with an adult male Cyprinidon macularis in its stomach. 
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purpurea (Yaqui Chub) and Poeciliopsis occidentalis sonoriensis 
(Yaqui Topminnow) being the first two, reported to be predated 
by L. catesbeianus in the wild, or semi-wild conditions in Arizona 
(Schwalbe and Rosen 1988. In Management of Amphibians, 
Reptiles and Small Mammals in North America, pp. 166–173. 
General Technical Report RM-166 U.S. Department of Agriculture 
Forest Service, Fort Collins, Colorado).

To our knowledge there is little peer-reviewed literature 
on whether bullfrog predation can be detrimental to a fish 
population, but we are aware of one example. In the late 
1970s a small mesocosm pond at Arizona State University had 
thousands of C. macularis but was almost eliminated within 
one year after fewer than 20 L. catesbeianus invaded the pond 
(Marsh and Sada 1993. Desert Pupfish (Cyprinodon macularius) 
Recovery Plan, U.S. Fish and Wildlife Service, Phoenix, Arizona. 
67 pp.; P. C. Marsh, pers. comm.). Our observation suggests that 
C. macularius is vulnerable to predation by L. catesbeianus at low 
densities, in a multi-species semi-natural pond.

SIDNEY B. RIDDLE (e-mail: sidney.b.riddle@gmail.com), CURTIS J. 
GILL (e-mail: cgill@azgfd.gov), EMILY J. KEISTER (e-mail: ekeister@azgfd.
gov), MASON J. RYAN (e-mail: mryan@azgfd.gov), and SHARON L. LASH-
WAY, Arizona Game and Fish Department, 7200 E University Drive, Mesa, 
Arizona 85207, USA (e-mail: slashway@azgfd.gov).

LITHOBATES SEPTENTRIONALIS (Mink Frog). ELEVATION. 
Dodd (2013. Frogs of the United States and Canada. Johns Hop-
kins University Press, Baltimore, Maryland. 982 pp.) gives the 
highest elevation record of Lithobates septentrionalis as 896 m, 
from Vermont, USA, citing Hoopes (1938. New Engl. Nat. 1:4–6). 
This location (Sterling Pond, Lamoille County) is actually at an 
elevation of 917 m (U.S. Geological Survey 1997 Mount Mans-
field 7.5 minute topographic map), and remains the highest el-
evation record of L. septentrionalis known from Vermont (J. An-
drews, pers. comm.). Similarly, the highest elevation record from 
New York, USA (872 m) reported by Moore (1952. Am. Nat. 86:5–
22) and Dodd (2013, op. cit.) has not been extended (A. Breisch, 
pers. comm.). Although most records of the species from Gas-
pésie, Québec, Canada are from lowlands near the coast (Bider 
and Matte. 1996. The Atlas of Amphibians and Reptiles of Qué-
bec. St. Lawrence Valley Natural History Society and Ministère de 
l’Environment et de la Faune du Québec, Direction de la faune 
et des habitats, Québec. 106 pp.; S. Rouleau, pers. comm.) Jones 
and Willey (2012. Eastern Alpine Guide: Natural History and 
Conservation of Mountain Tundra East of the Rockies. University 
Press of New England, Hanover, New Hampshire. 348 pp.) stated 
that it occurs in high elevation ponds in the Monts McGerrigle 
region to “at least” 1000 m, although they did not cite specimens 
or specific localities. 

On 10 July 2020 we collected a L. septentrionalis (Peabody 
Museum of Natural History, Yale University [YPM] 24722) from 
Speck Pond in the Mahoosuc Range, Grafton Township, Oxford 
County, Maine, USA (44.56469°N, 70.97275°W; WGS 84) at an 
elevation of 1036 m. This is the highest elevation reported for the 
species anywhere in its range. Although L. septentrionalis may 
occur at slightly higher elevation sites in Gaspésie, the Mahoosuc 
Range locality is likely the highest elevation the species occurs 
in Maine and the USA based on our review of available habitat.

Although Dodd (2013, op. cit.) did not cite specific low 
elevation records for L. septentrionalis, he stated (based 
on Hoopes 1938, op. cit.) that in Maine the species is not 
found below 300 m elevation. However, we have collected 
specimens in Maine from as low as 64 m in Grand Lake Stream 

Plantation, Washington County (YPM 14378) and from 64 m in 
Norridgewock, Somerset County (YPM 12662), and the Maine 
Amphibian and Reptile Atlas Project database contains a photo 
record from Eddington, Penobscot County at 55 m elevation. 
In addition, the species occurs to near sea level in Canada (e.g., 
Mill Lake, Halifax County, Nova Scotia, 7 m elev., Royal Ontario 
Museum [ROM] 6414; Bider and Matte 1996, op. cit.; S. Rouleau, 
pers. comm).

Specimens collected under Maine Department of Inland 
Fisheries and Wildlife permits (#2006-259; #2013-259; #2020-
259) issued to TBP.

TREVOR B. PERSONS, 206 Bigelow Hill Road, Norridgewock, Maine 
04957, USA (e-mail: trevor.persons@nau.edu); PHILLIP G. DEMAYNADIER 
(e-mail: phillip.demaynadier@maine.gov) and DEREK T. YORKS, Maine 
Department of Inland Fisheries and Wildlife, 650 State Street, Bangor, 
Maine 04401, USA (e-mail: derek.yorks@maine.gov).

LITHOBATES SYLVATICUS (Wood Frog) and AMBYSTOMA 
MACULATUM (Spotted Salamander). POSSIBLY FATAL IN-
TERSPECIFIC AMPLEXUS. Lithobates sylvaticus are explosive, 
coercive breeders whose reproductive success is dependent 
on female density (Redmer and Trauth, 2005. In Lannoo [ed.] 
Amphibian Declines: The Conservation Status of United States 
Species, pp. 590–593. University of California Press, Berkeley, 
California). As a result, competition among males can result in 
the usurpation of an amplectant male by a competing male, or 
the clasping of multiple males on a single female (Berven 1981. 
Evolution 35:707–722). Males may remain in amplexus with their 
partner until either successful fertilization, exhaustion, or rec-
ognition of their involvement in a non-productive pair (Trauth 
et al. 2000. J. Arkansas Acad. Sci. 54:154–156). As a result of such 
mating strategies, death to females has been documented stem-
ming from lasting competitive amplexus (Howard 1980. Anim. 
Behav. 28:705–716). Further, L. sylvaticus individuals have been 
documented in interspecific amplexus, including with ambysto-
matid salamanders (Simovi‐ et al. 2014. Herpetol. Notes 7:25–29; 
Crane and Ferrari 2015. Herpetol. Notes. 8:295). To our knowl-
edge, however, fatal interspecific amplexus involving L. sylvati-
cus has not been documented.

On the night of 3 March 2020 at a site in Baltimore County, 
Maryland, USA (39.6090°N, 76.6360°W; WGS 84) we observed 
two separate instances of male L. sylvaticus amplecting an 
adult Ambystoma maculatum. In the first instance four male 

Fig. 1. Lithobates sylvaticus males amplecting a dead Ambystoma 
maculatum with a facial injury in Maryland, USA. 
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L. sylvaticus were amplecting an adult A. maculatum, while 
the A. maculatum appeared to be either dead or in lethargy. In 
the second instance, three L. sylvaticus males were observed 
in amplexus, and the A. maculatum was dead and possessed a 
prominent facial injury (Fig. 1). Neither the cause nor timing of 
the facial injury or death could be determined, which allows for 
the plausibility of two explanatory scenarios. The A. maculatum 
could have sustained the facial injury and died prior to amplexus 
by the L. sylvaticus males, or the A. maculatum could have been 
killed by the L. sylvaticus males via an unknown mechanism. 
To our knowledge this is the first reported case of interspecific 
amplexus between L. sylvaticus and A. maculatum and the first 
reported case of possibly fatal amplexus involving a frog and a 
salamander.

This work was conducted under Gunpowder Falls State 
Park permit #2019DNR047, Maryland Department of Natural 
Resources Scientific Collecting permit #57320, and Towson 
University Institutional Animal Care and Use Committee permit 
#1902000331.

CONNOR M. KEAN (e-mail: connormac11@gmail.com) and STEVEN 
J. A. KIMBLE, Towson University, 8000 York Rd, Maryland, USA (e-mail: 
skimble@towson.edu).

MEGOPHRYS OMEIMONTIS (Omei Horned Toad). ECTOPARA-
SITES. Besides commonly reported fungal infections (e.g., Ba-
trachochytrium dendrobatidis; Venesky et al. 2010. J. Parasitol. 
96:552–557), tadpoles are also vulnerable to non-fungal aquatic 
ectoparasites. For example, infestations of peritrichians, ciliate 
protozoans, were found on the buccal roof in tadpoles of Rana 
temporaria and Bufo fowleri (Vences et al. 2003. Herpetol. Rev. 
34:237–238). Here, I report the infestation of a flagellate, Ichthyo-
bodo sp. (Kinetoplastida, Ichthyobodonidae) on the oral disc of a 
Megaphrys omeimontis tadpole. Ichthyobodo sp. are a common 
parasite in freshwater and marine fishes worldwide (Isaksen et 
al. 2007. Dis. Aquat. Org. 73:207–217). The M. omeimontis tad-
pole was collected near Qingyinge, Mount Omei, Sichuan, China 
(29.57194°N, 103.4064°E; WGS 84; ca. 3000 m elev.) in January 
2008. As revealed under scanning electron microscopy (SEM), 
the Ichthyobodo cells were in the sessile trophozoite form, at-
tached to the epidermal surface with the axostyle; flagella were 
also visible (Fig. 1A). These Ichthyobodo cells were mostly found 
on the floor between papillae on the top surface of the oral disc, 
with very few found on the bottom surface of the oral disc. In 
two sampled areas of 6630 μm2 and 5940 μm2, the cell densities 
were 11170 cells per mm2 and 10770 cells per mm2, respectively. 
These cells were about one third the size of a common species, 

I. necator (Isaksen et al. 2007, op. cit.; N = 5 cells: mean length 
(± SD) = 6.20 ± 0.38 μm; mean width = 3.77 ± 0.18). Because the 
tadpole was kept in captivity before being preserved, the source 
of the parasites was unclear. There was no noticeable impact to 
the health of the tadpole. No infestation was found in other indi-
viduals examined with SEM. 

YU ZENG, Department of Integrative Biology and Museum of Ver-
tebrate Zoology, University of California at Berkeley, Berkeley California 
94720, USA and Schmid College of Science and Technology, Chapman Uni-
versity, Orange, California 92866, USA (e-mail: dreavoniz@berkeley.edu).

OSTEOPILUS SEPTENTRIONALIS (Cuban Treefrog). DIET. Os-
teopilus septentrionalis is native to Cuba, the Bahamas, and the 
Cayman Islands (Schwartz and Henderson 1991. Amphibians 
and Reptiles of the West Indies: Descriptions, Distributions and 
Natural History. University of Florida Press, Gainesville, Florida. 
720 pp.). It was introduced to Puerto Rico in the 1950s and since 
then has increased its range (Rivero 1998. Los Anfibios y Rep-
tiles de Puerto Rico. Editorial de la Universidad de Puerto Rico, 
San Juan, Puerto Rico. 510 pp.). Iguana iguana (Green Iguana) 
was introduced into Puerto Rico in the 1970s (Rivero 1998, op. 
cit.). Since its introduction, this species has grown in numbers 
and has colonized most parts of the island (López-Torres et al. 
2012. Biol. Invasions 14:35–45). It has been suggested that the 
abundance of I. iguana is due to an increase in habitat avail-
ability and the absence of natural predators (López-Torres et 
al. 2012, op. cit.). While several species of reptiles, birds and 
mammals, have been reported as predators of I. iguana (Rivas 
et al. 1998. Herpetol. Rev. 29:238–239; Powell and Henderson 
2008. Iguana 15:8–11; Nazario and Carlo 2012. Biol. Invasions 
14:1981–1984), most information on natural predation in Puer-
to Rico is anecdotal. 

On the afternoon of 14 May 2019 in the town of Hatillo, 
Puerto Rico (18.4863°N, 66.8554°W; WGS 84; 38 m elev.), an 
adult female O. septentrionalis was observed capturing and 
eating a hatchling I. iguana. Although the frog was large (ca. 
7.5 cm SVL), the prey was at least twice its size (ca. 17 cm total 
length). The I. iguana was eaten headfirst (Fig. 1). Osteopilus 
septentrionalis has been reported to consume a variety of prey 
consisting primarily of invertebrates, but also taking frogs and 
other small vertebrates (Meshaka 1996. Carib. J. Sci. 32:59–63; 
Maskell et al. 2003. Herpetol. Rev. 34:137). Nevertheless, we 
believe this is the first record of an amphibian predating I. 
iguana and the first report of I. iguana as a prey item for O. 
septentrionalis.

Thanks to Javier Hernández and Orlando Nieves for their 
assistance and to Raúl E. Díaz, Jr. and Daniel Oria for the revision 
of the manuscript.

Fig. 1. A) Ichthyobodo sp. trophozoites attached on the upper surface 
of the oral disc of a Megophrys omeimontis tadpole, with inset show-
ing the enlarged region. Scale bar = 50 μm; B) closeup view, asterisk 
denotes axostyle and arrow denotes flagellum.

Fig. 1. Female Osteopilus septentrionalis eating a hatchling Iguana 
iguana in Puerto Rico. 
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RAUL A. PEREZ–RIVERA Department of Biology, University of Puerto 
Rico-Humacao, Ave. José E. Aguiar Km. 1.2, Humacao, Puerto Rico 00792; 
e-mail: raul.perez8@uprh.edu.

PELTOPHRYNE TALADAI (Cuban Spotted Toad). CLIMBING 
BEHAVIOR. Peltophryne taladai is a Cuban endemic bufonid, 
which has a disjunct distribution in central, east-central, and 
eastern Cuba, from sea level to 850 m elev. (Díaz and Cádiz 2008. 
ABC Taxa 4:1–294; Rivalta et al. 2014. Smithsonian Herpetol. Inf. 
Serv. 145:1–48). This species is common in mesic and broadleaf 
forests, banana and cacao plantations, and open cultivated ar-
eas. Peltophryne taladai is terrestrial and is usually associated 
with small streams, rivers and ponds where it reproduces (Díaz 
and Cádiz 2008, op. cit.; Henderson and Powell 2009. Natural 
History of West Indian Reptiles and Amphibians. University 
Press of Florida, Gainesville, Florida. 520 pp.). Here, we report 
an observation of unusual climbing behavior for P. taladai, one 
of the largest toads from the Cuban archipelago (Schwartz 1960. 
Proc. Biol. Soc. Washington 73:45–56).

At 2140 h on 19 September 2012 while conducting field 
research on amphibians in the surroundings of Los Exóticos 
Farm in Pinares de Mayarí, Mayarí, Holguín, Cuba (20.5250°N, 
75.8163°W; WGS 84), we observed a P. taladai above ground level. 
The P. taladai was 84 cm above the ground in a vertical position, 
head up, climbing the trunk of a P. cubensis (Cuban Pine; Fig. 1). 
This individual measured 124.65 mm (SVL) and weighed 166 g.

Peltophryne taladai is the third largest species in its genus; 
females reach a maximum SVL of 160 mm (Díaz and Cádiz 
2008, op. cit.) and can weigh more than 400 g (R. Alonso Bosch, 
pers. obs.). In addition to its relatively heavy and large body, 
this species like other bufonids, lacks adaptations that favor 
climbing. Although arboreal habits are not extensive among 
bufonids, some species of Atelopus, Bufo, Incilius and Rhinella 
are capable of climbing in the vegetation (Chaparro et al. 2007. 
Herpetologica 63:203–212; Lehr et al. 2007. Zootaxa 1662:1–
14; Granda-Rodriguez et al. 2008. Herpetotropicos 4:87–93; 
Mendelson and Mulcahy 2010. Zootaxa 2396:61–68; Noronha et 
al. 2013. Herpetol. Bull. 124:21–22; Brindsoe 2016. Mertensiella 
24:146–149; Chang et al. 2016. Ecol. Engin. 95:551–556; Hudson 
et al. 2016. Biol. J. Linn. Soc. 119:992–999; Maia-Carneiro and 
Maia-Solidade 2020. Braz. J. Biol. Sci. 7: 149–151). In Cuba, only 
the small species P. longinasa (< 36 mm SVL) is known to climb 

during its peculiar, diurnal calling behavior (Valdes de la Osa 
and Ruiz-Garcia 1980. Poeyana 206:1–34; Alonso Bosch and 
Rodríguez 2003. Phyllomedusa 2:75–82).

We were not able to identify any other associated behavior to 
climbing for this observation. No prey items were detected near 
the individual and the potential effects of temperature and relative 
humidity at the site were not verified. Some authors have suggested 
that the nocturnal behavior of climbing and resting on vegetation 
in anurans may be to avoid predators (Granda-Rodriguez et al. 
2008, op. cit.). Although some species of snakes (Chilabothrus 
angulifer, Cubophis cantherigerus and Tropidophis melanurus) 
have been recognized as predators of bufonids in Cuba (Fong et 
al. 2013. Herpetol. Notes 6:73–75; Rodríguez-Cabrera et al. 2020. 
IRCF Rept. Amphib. 27:169–200), snakes were not detected in the 
area at the time of our observation. However, we should note that 
some species of deer and cattle have been introduced into the 
region. The movements of these artiodactyls occur mainly at dusk 
and at night, when the peak of activity of P. taladai takes place. 
This new disturbance from introduced species, could constitute 
an additional ecological pressure that could induce alterations in 
the behavior of P. taladai, including climbing into the vegetation.

ROBERTO ALONSO BOSCH, Museo de Historia Natural “Felipe Poey”. 
Facultad de Biología. Universidad de La Habana, Cuba (e-mail: ralonso@fbio.
uh.cu; alonsobosch1973@gmail.com); ARTURO HERNÁNDEZ MARRERO, 
Instituto de Ecología y Sistemática, La Habana, Cuba (e-mail: arturo@ecolo-
gia.cu).

PHYSALAEMUS EPHIPPIFER (Steindachner’s Dwarf Frog). PRE-
DATION. Frog-catching spiders have been registered from all con-
tinents except for Antarctica (Nyffeler and Altig 2020. J. Arachnol. 
48:26–42). Herein, we report predation of a Physalaemus ephip-
pifer by a Ctenus sp. (Ctenidae; Wandering Spiders). Physalaemus 
ephippifer is a moderate-sized anuran (27–32 mm SVL; Hodl 1990. 
Copeia 1990:547–554), distributed from the mouth of the Amazon 
(Brazil) and the Guianas to a few eastern localities in Bolívar state, 
Venezuela (Frost 2020. Amphibian Species of the World: An Online 
Reference. Version 6.1; https://amphibiansoftheworld.amnh.org; 
15 Dec 2020). It inhabits forest edge, clearings, and a variety of an-
thropogenic habitats. It breeds in temporary pools during the late 
wet season (March to April). The eggs are laid in foam nests next to 
pools, and the tadpoles develop in water. (Reynolds et al. 2004. The 
IUCN Red List of Threatened Species 2004:e.T57252A11609456l; 
15 Dec 2020).

Fig. 1. Adult male Peltophryne taladai observed climbing on a Pinus 
cubensis in Pinares de Mayarí, Mayarí Municipality, Holguín Prov-
ince, Cuba.

Fig. 1. Ctenus sp. predating an adult Physalaemus ephippifer in Pará, 
Brazil.
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On 4 December 2020 at 2109 h, we found an adult P. ephippifer 
preyed upon by a Ctenus sp. at the side of a road in leaf litter in the 
proximity of LN Guerra Camp, Fazenda Uberlândia, Portel, Pará, 
Brazil (2.99086°S, 50.09014°W; WGS 84). At the time of observation, 
the Ctenus sp. held the P. ephippifer with the pedipalps and the 
chelicerae pierced the head of the P. ephippifer. Ctenidae are 
common predators of anurans that live in the leaf litter in the 
Atlantic forest (Mira-Mendes et al. 2017. Herpetol. Rev. 48:414; 
Pedrozo et al. 2017. Herpetol. Notes 10:369–371).

We thank Alexandre Bonaldo for identifying the spider, LN 
Guerra and Group Martins for logistical support.
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PIPA PIPA (Surinam Toad). ABBERANT PATTERN. Polymor-
phism is defined as a simultaneous occurrence of two or more 
phenotypes in a population. In anuran populations, cases of 
polymorphism can be manifest through color changes and/or 
the presence of dorsal stripes or spots (Resnick and Jameson 
1963. Science 142:1081–1083). However, information is scarce 
for polymorphism in anurans, only three families have been well 
studied (Hoffman and Blouin 2000. Biol. J. Linn. Soc. 70:633–
635). Herein, we provide information on the occurrence of un-
usual dorsal spots in Pipa pipa. 

At 2030 h on 27 November 2017 during fieldwork in a 
rapid amphibian assessment, three specimens of P. pipa were 

collected in the Igarapé Fortaleza Basin (0.03635°S, 51.1614°W; 
WGS 84; 31 m elev.), located in the Municipality of Santana, 
Amapá, Brazil. The specimens were photographed and the 
number of spots were counted. One adult male (155 mm SVL, 
295 g) had five dorsal spots located on the dorsum (Fig. 1). All 
spots were yellow and oval-shaped, the largest spot measured 
2.85 mm in length and 2.20 mm in width. Although this is the 
first record of yellow dorsal spots in P. pipa, we suggest this is 
an example of polymorphism. However, further studies are 
needed to elucidate their cause. The specimen is housed in the 
Herpetological Collection of the Universidade Federal do Amapá 
(CECCAMPOS 0940). Collecting occurred under the authority of 
SISBIO/ICMBio # 48102-2.
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PSEUDOPALUDICOLA POCOTO. PREDATION. Anurans are a 
key group in the functioning of food webs, as they are predated 
by a variety of vertebrates, invertebrates and even carnivorous 
plants (Duellman and Trueb 1994. Biology of Amphibians. Johns 
Hopkins University Press, Baltimore, Maryland. 670 pp.). Most 
reports of invertebrate predation events for anurans are on their 
eggs and larvae (Bastos and Haddad 1997. Amphibia-Reptil-
ia 18:295–298; Toledo 2005. Herpetol. Rev. 36:395–399), whereas 
predation of adult individuals by invertebrates is based on iso-
lated and insufficiently documented observations (Toledo 2005, 
op. cit.; Pombal, Jr. 2007. Rev. Bras. Zool. 24:841–843). Among the 
invertebrate predators are spiders (Bastos et al. 1994. Herpetol. 
Rev. 25:118; Muscat et al. 2014. Herpetol. Notes 7:169–170), wa-
ter cockroaches (Toledo 2003. Phyllomedusa 2:105–108; Oliveira 
et al. 2013. Herpetol. Notes 6:299–300), centipedes (Forti et al. 
2007. Braz. J. Biol. 67:583–584), scorpions (Villanueva-Rivera et 
al. 2000. Herpetol. Rev. 31:100), and opiliones (Menegucci et al. 
2020. Phyllomedusa 19:121–124).

Pseudopaludicola pocoto is a small frog species, abundant 
in open areas (Magalhães et al. 2014. Herpetologica 70:77–88), 
distributed throughout the Caatinga domain (Lantyer-Silva 
et al. 2016. Check List 12:1989). According to Silva et al. (2018. 
Neotrop. Biol. Cons. 13:313–320), information on the ecology of 
this species is still insufficient. Here, we describe the predation 
event of a P. pocoto by a Phoneutria sp. spider.

The observation was made along the banks of the Carius River 
(6.82889°S, 39.52889°W; WGS 84) located in the rural area of the 
Municipality of Farias Brito, Ceará, Brazil. On 16 January 2020, at 
ca. 1900 h, an adult P. pocoto was observed being predated by a 
spider in the genus Phoneutria. The Phoneutria sp. was holding 
the P. pocoto by the dorsum, positioned above its forelimbs (Fig. 
1). When we attempted to capture the Phoneutria sp., it ran away 
leaving the lifeless P. pocoto behind.

According to Santana et al. (2009. Bol. Mus. Biol. Mello 
Leitão 26:59–65), the predation of amphibians by invertebrates 
is underestimated and insufficiently known, since such events 
must be observed at the time of predation in order to be 
described. Most records of amphibian predation by spiders 
are from isolated observations (Toledo 2005, op. cit.), mainly 
by species of the family Ctenidae and Pisauridae (Menin et al. 

Fig 1. Normal adult male Pipa pipa (A) and adult male P. pipa with 
unusual dorsal spots (B)m with details of five yellow dorsal spots (C, 
D).
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2005. Phyllomedusa 4:39–47). This is the first record of predation 
of P. pocoto by a spider in the genus Phoneutria, contributing 
information on the life history of P. pocoto and providing more 
evidence of predator–prey interactions between invertebrates 
and anurans. 
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RANA DRAYTONII (California Red-legged Frog). DIET. Despite 
federal listing of Rana draytonii as threatened, a state listing as a 
California species of concern, and concerted effort to study this 
species by numerous biologists, information on prey selection 
remains relatively limited (U.S. Fish and Wildlife Service 1996. 
Fed. Regist. 61:25813–25833; Thomson et al. 2016. California 
Amphibian and Reptile Species of Special Concern. Univer-
sity of California Press, Berkeley, California. 408 pp.). In 1985, a 
single study suggested that R. draytonii might feed on a variety 
of vertebrates and invertebrates, including both terrestrial and 
aquatic prey items (Hayes and Tennant 1985. Southwest. Nat. 
30:601–605). Thereafter, several authors reported novel prey, 
which included Thamnophis sirtalis (Common Gartersnake; 
Stitt and Seltenrich 2010. Herpetol. Rev. 41:206), rodents (Hayes 
et al. 2006. Herpetol. Rev. 37:449), and the larvae of Anaxyrus 
boreas (Western Toad; Davidson 2010. Herpetol. Rev. 41:66). In 
2013, Alvarez (2013. Herpetol. Rev. 44:126–127) added cannibal-
ism to the known diet of R. draytonii. Nearly thirty years after the 
work of Hayes and Tennant (1985, op. cit.) an additional, exten-
sive study was conducted that supported the contention that R. 
draytonii relies heavily upon terrestrial prey (Bishop et al. 2014. 
J. Herpetol. 48:137–143). Any information that can be collected 
on declining species is critical to understanding and supporting 
management of these species. Herein, we report on an adult R. 
draytonii feeding upon a live Aphonopelma steindachneri (Stein-
dachner’s Ebony Tarantula: Theraphosidae).

While conducting visual encounter surveys for R. draytonii in 
the Bear Gulch Creek region of Pinnacles National Park, California, 
USA (36.4906°N, 121.1825°W; WGS 84) we entered the Bear Gulch 
cave at ca. 1000 h on 3 October 2019. After walking 30–40 m into 
the cave system, several R. draytonii were encountered and 
observational data were collected. The third frog encountered, 
ca. 0.2 meters from the trail edge and sitting in water ≤ 10 cm 
deep, appeared atypical. The R. draytonii had grasped an adult 
A. steindachneri, abdomen first, and was holding it firmly at the 
water surface. The A. steindachneri was partially submerged in 
water and was moving all eight limbs at the time of observation. 
The R. draytonii continued to apply pressure on and attempted 
to ingest the A. steindachneri, even while we photographed the 
incident. The R. draytonii slowly moved forward, likely due to 
the movement of the A. steindachneri’s legs in the water, until 
the A. steindachneri was pressed up against stones that lined 
the rocky pool. The R. draytonii moved its front limbs forward 
and inward to both corral the A. steindachneri’s legs and push it 
into the buccal cavity. We observed this interaction for ca. 20 min 
before moving on. During that time the R. draytonii gradually 
consumed much of the tarantula, abdomen first (Fig. 1). Based 
on the progress prior to our departure, we suspect that the entire 
A. steindachneri was consumed.

We speculate that the A. steindachneri had perhaps walked 
or inadvertently fell into the cave system, where it was detected 
and captured by the R. draytonii. It is unclear if the position of 
the A. steindachneri as grasped by the frog (i.e., posterior first), 
was selected or opportunistic. It was also unclear whether the 
R. draytonii could have consumed the A. steindachneri if it had 
captured it anterior end first.

Hayes and Tennant (1985, op. cit.) reported that R. draytonii 
consume spiders of the family Lycosidae (Wolf Spiders). Among 
the 48 identified prey items reported by Bishop et al. (2014, op. 
cit.), spiders (unknown species) were included as prey items. 
Although we do not know the circumstances under which this R. 
draytonii encountered the spider that we observed (i.e., on land or 
in the water), it considered this a potential prey item. We believe 
this is the first report of A. steindachneri and the first report for the 
genus Aphonopelma being preyed upon by R. draytonii.

JEFF A. ALVAREZ, The Wildlife Project, P.O. Box 188888, Sacramento, 
California 95818, USA (e-mail: Jeff@thewildlifeproject.com);  KYLA M. 

Fig. 1. Phoneutria sp. predating Pseudopaludicola pocoto in the 
Ceará, Brazil. 
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Fig. 1. Rana draytonii grasping the abdomen and attempting to con-
sume an adult Aphonopelma steindachneri in the Bear Gulch Cave, 
Pinnacles National Park, San Benito County, California. 
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RANA DRAYTONII (California Red-legged Frog). HABITAT USE. 
Rana draytonii are known for using a range of habitats from 
coastal dunes, at an elevation of 1 m, to mountain meadows, 
at an elevation of 2100 m (Fellers and Kleeman 2007. J. Herpe-
tol. 41:276–286; Peralta-Garcia et al. 2016. Herpetol. Cons. Bio. 
11:168–180). They utilize ephemeral and perennial ponds and 
creeks, as well as the surrounding uplands, for all aspects of their 
biology (Storer 1926. Univ. California Publ. Zool. 27:1–342; Jen-
nings and Hayes 1994. Amphibian and Reptile Species of Con-
cern in California. California Department of Fish and Game, 
Rancho Cordova, California. 255 pp.; Thompson et al. 2016. 
California Amphibians and Reptile Species of Special Concern, 
University of California Press, Berkeley, California. 408 pp.). Due 
to this species being considered threatened by the U.S. Fish and 
Wildlife Service, considerable effort is directed at visual encoun-
ter surveys for monitoring presence/absence of R. draytonii. 
Some researchers have detected behaviors in upland habitat use 
that have aided in detecting this species when it was otherwise 
cryptic (Bulger et al. 2003. Biol. Conserv. 110:85–95; Alvarez 2004. 
Herpetol. Rev. 35:162–163; Fellers and Kleeman 2006. J. Wildl. 
Manag. 70:1805–1808; Alvarez et al. 2013 Herpetol. Rev. 44:127–
128). Cryptic use of habitats and microhabitats or using habi-
tats in a manner that would not meet expectations may mean 
that the species goes undetected when it is present. Alvarez and 
Wilcox (in press) detected R. draytonii climbing steep cliff faces 
and tall vegetation that was associated with a creek system and 
suggested that these frogs may be undetected by the unaware 
surveyor. Here, we report on R. draytonii using aquatic breed-
ing habitat that we believe would be considered atypical for the 
species.

On the afternoon of 22 September 2020, while monitoring 
R. draytonii at two small ponds on Sonoma Mountain, 
Petaluma, California, USA the senior author noted numerous R. 
draytonii during a casual hike along Pierce Creek (38.32682°N, 
122.57064°W; WGS 84; 700 m elev.), a first-order stream feeding 
Carriger Creek in the Sonoma Creek Drainage, Sonoma County, 
California. We entered the creek drainage after dark (ca. 2130 
h) and noted that the drainage ranged from a steep to gentle 
gradient, had a substrate that ranged from silt to scoured 
bedrock, and was composed of step-pools and riffles that were 
from 0.3–1.0 m wide (Fig. 1). The majority of the spring fed creek 
was 0.05–0.10 m deep and was lined by slopes that ranged from 
32–87° banks (Abney level, Dietzgen Company, Chicago, Illinois). 
Much of the creek included a tree canopy cover composed 

primarily of Umbellularia californica (California Bay), with 
Quercus garryana (Garry Oak), Q. agrifiolia (Coast Live Oak), 
and Acer macrophyllum (Big Leaf Maple). We used a spherical 
densiometer (Forestry Suppliers, Inc.) to determine that the 
canopy cover ranged from 85–100% in the stream section that 
held R. draytonii.

We detected one adult and nine post-metamorphic R. 
draytonii along the accessible portion of the creek. The majority 
(ca. 90%) of individual R. draytonii were 1–2 m above the water 
line and found stationary within small recesses in the steep 
slopes, above pools and runs in the creek (Fig. 2). Alvarez and 
Wilcox (in press) noted this behavior along a creek in Contra 
Costa County, California, and reported on the climbing ability 
of adult R. draytonii. They suggested that many R. draytonii in 
these situations may go undetected if the surveyors focus on the 
waterline rather than searching at eye level along steep banks.

The habitat within which we found these R. draytonii 
appeared to be more like that described for the sympatric R. 
boylii (Foothill Yellow-legged Frog; see Zweifel 1955. Univ. Calif. 
Publ. Zool. 54:207–292). The steep sides, lack of deep pools, 
lack of emergent vegetation, and steep stream gradients are not 
typical habitat described for either adult or post-metamorphic R. 
draytonii (Jennings and Hayes 1994, op. cit.; Thompson et al. 2016, 

Fig. 1. General condition of Pierce Creek in late September, Sonoma 
County, California, USA. The blue arrow marks the location of the 
individual Rana draytonii in Figure 2. 
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op. cit.; Stebbins and McGinnis 2012. Field Guide to Amphibians 
and Reptiles of California, University of California Press, Berkeley, 
California. 538 pp.). The type of habitat we described above could 
be immediately dismissed by most surveyors as inappropriate 
for investigation since it is not one previously described for R. 
draytonii.

We found no evidence that this habitat was used for breeding, 
but that remains undetermined because our observations 
occurred after the breeding season. However, we are certain that 
both adults and post-metamorphic R. draytonii are using this type 
of habitat for dispersal, foraging, and refuge. The presence of newly 
transitioned metamorphs more than 100 m from their presumed 
natal pond indicates that despite previous reports (Allaback et al. 
2010. Herpetol. Rev. 41:204–206; Stebbins and McGinnis 2012, op. 
cit.), precipitation may not be required to commence dispersal, 
but further investigation is required. We contend that any aquatic 
habitat that is in R. draytonii range should be considered occupied 
and therefore should be carefully investigated.
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RHACOPHORUS RHODOPUS (Red-webbed Treefrog). MOR-
PHOLOGY. Rhacophorus rhodopus is a small sized tree frog hav-
ing a reddish brown or yellowish dorsum, usually with a dark 
brown X-shaped marking on the occiput, a large black axillary 
spot, and dark bands on the limbs (Liu and Hu 1960. Acta Zool. Si-
nica 11:525; Bordoloi et al. 2007. Zootaxa 1653:1–20; Li et al. 2012. 
Zool. Scr. 41:557–570).

Three specimens of R. rhodopus were collected on 17 June 
2017 (1900 h) from Pange, Tale Wildlife Sanctuary, Arunachal 
Pradesh, India (27.5485°N, 93.89756°E; WGS 84; 1855 m elev.) 
and deposited in the National Zoological Collection, Zoological 
Survey of India, Shillong (V/A/NERC/ZSI/1364: 51.87 mm SVL; 
V/A/NERC/ZSI/1380: 54.80 mm SVL; V/A/NERC/ZSI/1382: 34.22 
mm SVL). The individuals exhibited variations in their dorsal 
coloration with variable dark spots on the flanks (Fig. 1). While 

one individual exhibited the coloration of a typical R. rhodopus 
with a single dark blotch on the flank (V/A/NERC/ZSI/1380; Fig. 
1A), the other two were unusual. On one individual (V/A/NERC/
ZSI/1364; Fig. 1B), the flanks had twin dark blotches (with whitish 
spots) that spread ventrolateraly; whereas, in the third individual 
(V/A/NERC/ZSI/1382; Fig. 1C), the dorsal color was light greyish-
brown with the flanks having a dark longitudinal band (with 
whitish spots) instead of one or two standalone blotches. Thus, 
three morphological variants of R. rhodopus were observed in this 
population.

This work was carried out under the permit number 
CWL/G/13(95)/2011-12/Pt./1048-49 dated 22 June 2015 issued by 
the Forest Department, Government of Arunachal Pradesh, India.

Fig. 2. Rana draytonii resting in a stationary position 2 m above the 
water surface along Pierce Creek, Sonoma County, California, USA. 
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Fig. 1. Rhacophorus rhodopus from Pange, Tale Wildlife Sanctuary, 
Arunachal Pradesh, India. 
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RHINELLA JIMI (Cururu Toad). NECROPHAGY. Necrophagy is 
the habit of feeding on dead animals (Begon et al. 2007. Ecologia: 
de Indivíduos a Ecossistemas. Artmed, Porto Alegre, Brazil. 752 
pp.). Many carnivores can be opportunistic consumers of carcass-
es (DeVault and Rhodes 2002. Acta Theriologica 42:185–192), in-
cluding amphibians (Silva and Muniz 2005. Herpetol. Rev. 36:302; 
Oyamaguchi et al. 2018. Herpetol. Notes 11:961–962).

Rhinella jimi is a well-known anuran in the northeast of Brazil, 
occupying areas close to human habitations, ponds, puddles, 
stream banks, roads, and highways (Borges-Nojosa and Santos 
2005. In Araújo et al. [eds.], Análise das Variações da Biodiversidade 
do Bioma Caatinga, pp. 275–289. Ministério do Meio Ambiente, 
Brasília, Brazil). They have nocturnal habits, a type 1 reproductive 
mode (eggs and exotrophic tadpoles in lentic environments), 
explosive reproduction, and a diet mainly composed of insects, 
but there are records of vertebrates in the diet, such as bats and 
amphibians (Oliveira et al. 2009. Herpetol. Rev. 40:210; Fonseca 
et al. 2018. Herpetologia Brasileira 7:72–74). Rhinella jimi are 
opportunistic and generalist predators that usually use a sit and 
wait foraging strategy (Moreira and Barreto 1996. Rev. Bras. Zool. 
13:313–320).

Oxyrhopus trigeminus is a familiar snake with a wide 
geographic distribution in northeastern Brazil, occurring in 
cerrados, caatingas, Atlantic rain forests and in the south of 
Amazonia (Zaher and Caramaschi 1992. Bull. Am. Mus. Nat. Hist. 
14:805–827). They are oviparous, terrestrial and mostly nocturnal 
(Marques et al. 2019. Serpentes da Mata Atlântica: Guia Ilustrado 
para as Florestas Costeiras do Brasil. Editora Ponto A, São Paulo, 
Brazil. 319 pp.). The diet of O. trigeminus consists of mammals 
and lizards (Vangilder and Vitt 1983. Amphibia–Reptilia 4:273–
296; Franca et al. 2008. Copeia 2008:23–38). Here, we report an 
opportunistic necrophagy event of O. trigeminus by R. jimi. This 
observation occurred in the Agreste Region in Pernambuco, 
Municipality of Gravata, Recanto Barauna, Brazil (8.18782°S, 
35.54502°W; WGS 84; 451 m elev.) on 10 June 2020 at 2006 h. The 
O. trigeminus (45 cm SVL) was found dead by locals at 1700 h, 
and at 2006 h the R. jimi (13 cm SVL) was observed eating the 
O. trigeminus. Necrophagy has been reported for other anurans 
(Silva and Muniz 2005, op. cit.; Oyamaguchi et al. 2018, op. cit.), but 
this is the first report of necrophagy in R. jimi.

RAFAEL S. L. BARBOZA, MARIA L. S. SANTOS, JOZÉLIA M. S. COR-
REIA, and EDNILZA M. DOS SANTOS,  Departamento de Biologia, Labo-
ratório Interdisciplinar de Anfíbios e Répteis, Universidade Federal Rural de 
Pernambuco/UFRPE, Rua Dom Manuel de Medeiros, s/n, Dois Irmãos, Recife, 
Pernambuco, Brazil, CEP 52171-900 (e-mail: ednilzamaranhao@gmail.com).

RHINELLA MARINA (Cane Toad). PREDATION. Rhinella mari-
na was intentionally introduced to Guam and the Northern Mar-
iana Islands in the late 1930s from Hawaii for agricultural pest 
control, specifically for Veronicella leydigi (Garden Slug; Chris-
ty et al. 2007. Divers. Distrib. 13:598–607). Rhinella marina is 
known for the potent bufotoxins secreted by its parotoid glands 
and for the danger it poses to native wildlife where it has been 
introduced (Zug and Zug 1979. Smithson. Contrib. Zool. 284:1–
58; Shine 2010. Quart. Rev. Biol. 85:253–291). In its native range 
in Central and South America, R. marina experiences predation 

by several species including Didelphis marsupialis (Common 
Opossum), Caiman latirostris (Broad-snouted Caiman), Lepto-
deira annulata (Banded Cat-eyed Snake), and eels (Anguillidae; 
Pope 1955. The Reptile World. A.A. Knopf, New York, New York; 
Allen and Neill 1956. Herpetologica 12:150–151; Zug and Zug 
1979, op. cit.; Tyler 1989. Australian Frogs: A Natural History. 
Cornell University Press, Ithaca, New York. 123 pp.; Garrett and 
Boyer 1993. Herpetol. Rev. 24:148; Laurance and Laurance 2007. 
Herptetol. Rev. 38:320–321). Outside of its native range, there are 
few documented species predating on R. marina: Ethmostigmus 
rubripes (Giant Australasian Centipede), Iridomyrmex sp. (meat 
ants), Cherax spp. (freshwater crayfish), Homeodytes scutellaris 
(Diving Beetle), Boiga irregularis (Brown Tree Snake), and several 
Rattus spp. (rats; Savidge 1988. J. Herpetol. 275–282; Ward-Fear 
et al. 2009. Funct. Ecol. 23:559–568; Pikacha and Sirikolo 2012. 
Herptetol. Rev. 43:630; Cabrera-Guzmán et al. 2014. J. Pest Sci. 
88:143–153; Pikacha et al. 2015. Pac. Conserv. Biol. 21:200–207; 
Cabrera-Guzmán et al. 2015. Herpetol. Monogr. 29:28–39). In 
Australia where R. marina have become widespread, aquatic sys-
tems are showing signs of R. marina tadpole avoidance by sev-
eral fish species (Crossland 2001. J. Fish Biol. 59:319–329; Caller 
and Brown 2013. PLoS ONE 8:e54909).

Although there are several accounts of fish predating R. 
marina tadpoles and eggs, there are very few accounts of fish 
predating on adult R. marina. Here, we report our observation of 
a mature Anguilla marmorata (Giant Mottled Eel) carcass with 
an adult R. marina partially ingested in its mouth at a shallow 
creek in Cetti Bay, Guam (13.32269°N, 144.6648°E; WGS 84; 45 
m elev.) on 9 January 2019 (Fig. 1). It is not clear whether the A. 
marmorata died from asphyxiation because the prey was too 
large or if it died from ingesting the bufotoxin secreted by the R. 
marina and regurgitated the toad shortly before death. Anguilla 
marmorata is native to Guam and the Northern Mariana Islands 
and is considered a distinct sub-population based on unique 
morphological features (Ishikawa et al. 2004. Ichthyol. Res. 
51:343–353; Watanabe et al. 2008. Copeia 2008:680–688). The diet 
of R. marina in the Northern Mariana Islands has been evaluated 
(Reed et al. 2007. Pac. Conserv. Biol. 13:219–222), but little to no 
research has been conducted evaluating the impact R. marina 
has on the population of potential predators like B. irregularis, 
Varanus tsukamotoi (Mangrove Monitor), and A. marmorata 
(Dryden 1965. Micronesica 2:73–76).

PETER X. XIONG, University of Minnesota, 2003 Upper Buford Circle, 
St. Paul, Minnesota, 55108-1991, USA (e-mail: peterxaixiong93@gmail.
com); FRANCESA T. ERICKSON, Auburn University, 603 Duncan Drive, 

Fig. 1. An adult Anguilla marmorata found dead after attempting to 
ingest an adult Rhinella marina. The pair were found dead on 9 Janu-
ary 2019 in a shallow creek bed in Cetti Bay, Guam, USA. 
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Auburn, Alabama, 36849-2912, USA (e-mail: fte0001@auburn.edu); ERIC T. 
HILEMAN, Mississippi State University, Box 9690 Mississippi State, Missis-
sippi, 39762-9690, USA (e-mail: eth152@msstate.edu).

SPHAENORHYNCHUS LACTEUS (Orinoco Lime Treefrog) and 
DENDROPSOPHUS HARALDSCHULTZI (Harald’s Treefrog). 
HABITAT USE. Sphaenorhynchus lacteus is a small-sized frog 
widely distributed in the Orinoco Basin of Venezuela and in the 
Amazon Basin of Brazil. This species can be found in flooded 
plains, floating meadows, ponds and large lagoons with float-
ing vegetation, in forest clearings, at forest edges and in savan-
nah (Rodriguez and Duellman 1994. Guide to the Frogs of the 

Iquitos Region, Amazonian Peru. Natural History Museum, The 
University of Kansas, Lawrence, Kansas. 80 pp.). Dendropsophus 
haraldschultzi is a small-sized hylid typically found perched on 
herbaceous and shrubby vegetation approximately 1 m above 
water level. It occurs throughout Amazonian Peru and Colom-
bia, and the Amazonian states of Amapá and Pará in Brazil (Mis-
sassi et al. 2017. Herpetol. Notes 10:703–707). Herein, we report 
a novel observation in the use of habitat by S. lacteus and D. 
haraldschultzi, species that occur in sympatry throughout east-
ern Amazonia.

During field observations performed on the afternoon of 16 
September 2016 during the dry season in the Abacate da Pedreira 
District, Municipality of Macapá, Amapá, Brazil (0.27308ºN, 
50.89787ºW; WGS 84), we recorded two anurans (S. lacteus 
and D. haraldschultzi) associated with the Amazonian plant 
Phenakospermum guyannense (popularly known as sororoca; 
Fig. 1). We observed that during the final stage of maturation 
of the leaves of P. guyannense, it accumulated water after it 
rained providing an ideal microhabitat for anurans. To our 
knowledge, this is the first report of anurans using P. guyannense 
as microhabitat. We suggest also that P. guyannense provides a 
very similar microhabitat to that found in bromeliads, which S. 
lacteus is known to use (Corrêa et al. 2017. Herpetol. Rev. 48:172). 
Rainwater accumulating in vegetation, such as P. guyannense, 
provides a water and nutrient reservoir that may be a useful 
microhabitat for a variety of anurans.

PATRICK R. SANCHES, FILLIPE PEDROSO-SANTOS, JACKSON 
C. SOUSA, JULIANA G. CORRÊA, PEDRO F. FRANÇA, and CARLOS E. 
COSTA-CAMPOS, Departamento de Ciências Biológicas e da Saúde, Uni-
versidade Federal do Amapá, Campus Marco zero do Equador, 68.903-419, 
Macapá, Amapá, Brazil (e-mail: eduardocampos@unifap.br).

SPHAEROTHECA PASHCHIMA (Western Burrowing Frog). CAT-
ARACT. A cataract is a medical condition consisting of the cloud-
ing of the lens of the eye causing visual impairment or blindness. 
It can affect one or both eyes (unilateral or bilateral), and each 
can develop differently with regards to size, morphology and 
degree of opacity. It can range from a small white dot on the an-
terior capsule to total opacity of the lens (Kalantan 2012. Saudi 
J. Ophthalmol. 26:41–49). Herein, we report an observation of 
a unilateral cataract in Sphaerotheca pashchima. Sphaerotheca 
pashchima is a recently described dicroglossid frog endemic to 
India (Padhye et al 2017. J. Threatened Taxa, 9:10289) and is re-
ported from the following states: Gujarat, Maharashtra, Madhya 
Pradesh, Uttarakhand and Karnataka (Frost 2020. Amphibian 
Species of the World: An Online Reference. Version 6.1; https://
amphibiansoftheworld.amnh.org; 30 Aug 2020). 

At ca. 1530 h on 26 August 2020, during a herpetological 
survey near Khapari river in Dang, Gujarat, India (20.7280°N, 
73.6715°E; WGS 84; 240 m elev.), we encountered a S. pashchima 
with a whitish eye. On closer inspection we noticed that 
the pupil of the left eye was cloudy and opaque (Fig. 1). The 
individual was photographed but its sex was not determined. 
The left eye appeared more dilated than the right, and opacity 
seemed concentrated on the inner lens, instead of across the 
outer cornea or in the aqueous chamber. Upon inspection, the 
reactions of the frog suggested that the left eye was partially or 
completely blind; though, despite its ailment, the individual 
appeared to be in decent health and behaving normally. The 
severity and cause of the cataract in the present observation are 
only subjects of speculation, as the specimen was not collected 
for a detailed ophthalmological investigation. Most studies refer 

Fig. 1. Sphaenorhynchus lacteus (A) and Dendropsophus harald-
schultzi (B) associated with the Amazonian plant Phenakospermum 
guyannense.
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to amphibian ocular abnormalities in veterinary cases or optical 
studies of captive anurans and very few reports are available for 
ocular abnormalities in wild amphibians (Brown 2019. Herpetol. 
Bull. 150:35–36). To our knowledge, this is the first report of 
cataract in an Indian anuran in the wild.

HARSHIL PATEL, Department of Biosciences, Veer Narmad South Gu-
jarat University, Surat 395007, India (e-mail: harshilpatel121@gmail.com); 
VAIBHAV NAIK, Valsad Pardi, Gopi Street, Valsad, 396001, Gujarat, India (e-
mail: vaibhavdesai09@gmail.com); RAJU VYAS, 1 - Shashwat Apartment, 
23 Anandnagar Society, BPC Road, Alkapuri, Vadodara 390007, Gujarat, 
India. (e-mail: razoovyas@hotmail.com).

STEREOCYCLOPS PARKERI. ANOPHTHALMIA. Amphibian 
populations are declining on a global scale for many reasons 
(Wake and Vredenburg 2008. Proc. Nat. Acad. Sci. 105:11466–
11473). Recent studies have shown high incidences of severe 
deformities involving the limbs, eyes, and body proportions (Re-
bouças et al. 2019. S. Am. J. Herpetol. 14:12–18; Souza et al. 2021. 
Herpetol. Notes 14:31–41). Various anomalies affect amphibian 
populations at different rates and result from a variety of causes, 
such as ultraviolet radiation and pollution by pesticides and 
other chemicals used in agriculture (Blaustein et al. 2003. Div-
ers. Distrib. 9:123–140; Herek et al. 2020. Environ. Sci. Pollut. R. 
27:22619–22630).

Anophthalmia is characterized by the absence of one or 
both eyes and has been documented in some anuran species in 
Brazil (Ramalho et al. 2017. Herpetol. Bull. 139:43–44; Brassaloti 
and Bertoluci 2018. Phyllomedusa 17:285–288). Here, we report 
an observation of an adult Stereocyclops parkeri (Microhylidae) 
exhibiting unilateral anophthalmia.

On 18 December 2017 at 2200 h, an adult S. parkeri with 
unilateral anophthalmia (Fig. 1A; Fig. 1B) was recorded in a forest 
fragment at Reserva Ecológica Guapiaçu (REGUA), on the eastern 
slopes of the Serra dos Órgãos, Rio de Janeiro, southeast Brazil. 
The S. parkeri was found on the forest floor leaf litter (22.45126°S, 
42.77205°W; WGS 84). The specimen was not collected.

Examples of anophthalmia in anurans are believed to involve 
chemical pollutants, petrochemical contaminants, and heavy 
metals (Bacon et al. 2013. J. Expl. Zool. 320B:218–237; Guerra 
and Aráoz 2016. Dis. Aquat. Organ. 121:105–116), parasitic 
infections (Lunde and Johnson 2012. J. Herpetol. 46:429–441), 
hybridization (Smith et al. 2013. Mol. Ecol. 22:1869–1883), thyroid 
carcinomas (Cheong et al. 2000. J. Comp. Pathol. 123:110–118.), 
and synergistic effects (Pizzatto et al. 2016. Salamandra 52:207–
210). Tadpoles of Proceratophrys appendiculata (Guenther’s 
Horned Frog), in the Serra dos Órgãos Mountain Range, also 
showed unilateral anophthalmia (Dias and Carvalho-e-Silva 
2012. Herpetol. Notes 5:197–199); the cause of this deformity is 

unknown. Future ecotoxicological and epidemiological studies 
of amphibian populations in the Serra dos Órgãos are necessary 
to establish the causes of abnormalities in these species.

DENER DAS NEVES-DA-SILVA, Laboratório de Biossistemática de An-
fíbios, Departamento de Zoologia, Instituto de Biociências, Universidade 
Federal do Estado do Rio de Janeiro (UNIRIO). Av. Pasteur, 458, 22290–240, 
Rio de Janeiro, Brazil. (e-mail: dener.neves1@gmail.com); LEONARDO 
MOUTINHO LANNA, Programa de Pós-graduação em Zoologia, Museu 
Paraense Emílio Goeldi, Universidade Federal do Pará, 66040-170, Pará, 
Brazil.

TESTUDINES — TURTLES

ACTINEMYS MARMORATA (Western Pond Turtle). HAZARD. 
Fencing has been used as a valuable tool for a variety of purposes 
in chelonian conservation (Aresco 2003. In Irwin et al. [eds.], Pro-
ceedings of the 2003 International Conference on Ecology and 
Transportation, pp. 433–449. Center for Transportation and the 
Environment, North Carolina State University, Raleigh, North 
Carolina). It can serve as a protective physical barrier, minimiz-
ing human animal conflict (Baxter-Gilbert et al. 2015. PLoS ONE 
10:e0120537), exclude predators from accessing nests or nesting 
sites (Geller 2012. Herpetol. Rev. 43:398–403) and can confine 
turtles to protected habitats or study areas (Peaden et al. 2015. 
Wildl. Res. 42:650–659). However, the use of fencing is not with-
out hazards. It has been found to prevent turtle access to criti-
cal habitat, cause mortality due to entanglement, overheating, 
or predation (Ferronato et al. 2014. J. Nat. Conserv. 22:577–585).

Fig. 1. Sphaerotheca pashchima showing a unilateral cataract and 
lens opacity in the left eye: A) side view; B) front view.

Fig. 1. Unilateral anophthalmia in an adult Stereocyclops parkeri from 
Rio de Janeiro, Brazil.
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Actinemys marmorata is one of only two freshwater turtles 
native to Washington, USA (Ernst and Lovich 2009. Turtles of 
the United States and Canada. Second edition. Johns Hopkins 
University Press, Baltimore, Maryland. 827 pp.) and is listed as 
state endangered and currently under review for federal listing. 
All known populations of A. marmorata in Washington are 
augmented with captive bred and headstarted individuals at 
established recovery sites on protected land (Hallock et al. 2017. 
Periodic status review for the western pond turtle in Washington. 
Washington Department of Fish and Wildlife. 4 pp.). At an 
undisclosed location in western Washington, a long-term study 
which includes radiotelemetry has been ongoing since 1990 
(Hays et al. 1999. Washington state recovery plan for the western 
pond turtle. Washington Department of Fish and Wildlife. 66 
pp.). This site is surrounded by fencing to prevent turtles from 
leaving the study area and entering nearby roadways.

On 5 May 2020 a researcher tracked a gravid female A. 
marmorata at this site and found her suspended by her head 
in the hexagon shaped chicken wire fence that surrounds the 
property. The turtle had been located at 1818 h against the fence, 

but not entangled in it. A researcher relocated her at 1915 h and 
found her head trapped in the fence. The turtle trapped herself 
ca. 30 cm above the ground, preventing her legs from reaching 
the ground and offering support. The turtle appeared to have 
partly scaled the fence and extended her neck through one of 
holes, trapping its head between the right squamosal bone and 
the left prefrontal bone. Upon discovering her condition, the 
researcher quickly retrieved wire cutters and freed the turtle 
from the fence. She immediately took refuge under some nearby 
thatch. The researcher returned the turtle to the water later that 
evening; it basked and attempted to nest the following day. We do 
not believe that this event will negatively impact the turtle’s long-
term survival. According to the site managers, this population 
has been intensively monitored over 30 years and this situation 
has not occurred in the past.

With many chelonian species becoming rare and in need of 
protection and recovery, it is important to consider the potential 
risks associated with materials used in recovery efforts including 
fencing. Site managers should consider whether solid fencing 
or small mesh size that prevents entanglement meets their site 
management objectives.

We thank Lisa Hallock, Michelle Tirhi, Andrew Walde, and 
Eric Munscher for reviewing this note.

JOSEPH J. PIGNATELLI III, Turtle Survival Alliance, 1030 Jenkins 
Road, Suite D, Charleston, South Carolina 29407, USA. (e-mail: jpignatel-
li3@gmail.com); EMILY R. BUTLER, Washington Department of Fish and 
Wildlife, 1111 Washington St. SE Olympia, Washington 98501, USA (e-mail: 
emily.butler@dfw.wa.gov).

APALONE MUTICA (Smooth Softshell). PREDATORY ESCAPE. 
Predators are often unsuccessful in their efforts to capture a 
given prey item (Langerhans 2007. In Elewa [ed.], Predation in 
Organisms: A Distinct Phenomenon, pp. 177–220. Springer, Ber-
lin). Targeted prey may occasionally escape despite being signifi-
cantly injured in the predation encounter, a scenario suggested 
by the following observations.

On 14 October 1972 at 1300 h, I found a hatchling Apalone 
mutica (42 mm carapace length; Fig. 1) resting on the surface of a 
sandbar at the shoreline of the Kansas River in Lawrence, Douglas 
County, Kansas, USA. Hatchling A. mutica at this site average 35 
mm carapace length in late August (Fitch and Plummer 1975. 
Israel J. Zool. 24:28–42), thus this turtle was probably ca. 1.5–2 
mo old. The day was windy and sunny with an air temperature of 
17.6°C at discovery. The turtle’s body temperature was 20.8°C. The 
turtle was alert when sighted and attempted normal locomotor 
escape behavior as I approached. 

The A. mutica had large, inverted V-shaped wounds on the 
carapace (Fig. 1A) and plastron (Fig. 1B). The two wounds were 
oriented similarly and aligned dorso-ventrally. In addition, there 
was a fresh puncture wound at the apex of the V-shaped wound 
on the carapace (Fig. 1A). Because the shape and placement of 
the wounds would be the expected pattern left by the bite of a 
bird beak, I judged the wounded hatchling to have survived an 
encounter with an unknown bird predator. Various species of 
birds are known to eat hatchling aquatic turtles (Jones 2006. 
Chelon. Conserv. Biol. 5:195–209; Tomillo et al. 2010. Chelon. 
Conserv. Biol. 9:18–25; Burger and Gochfeld 2014. Copeia 
2014:109–122) to the extent of being an important source of 
mortality affecting turtle life history evolution (Janzen et al. 
2000. J. Evol. Biol. 13:947–954). 

The question of which bird species made the predatory 
attack on the A. mutica is difficult to determine. Sparkman 

Fig. 1. Actinemys marmorata with its head trapped in fencing from 
Washington, USA.
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et al. (2013. Am. Midl. Nat. 170:66–85) developed a novel 
quantitative method for inferring putative avian predators on 
living Thamnophis elegans (Western Terrestrial Garter Snake) 
by fitting geometric trapezoids to the predatory beak marks on 
the snakes and comparing them to trapezoid data obtained from 
the beaks of various local bird species. In a similar manner, I 
attempted to identify the putative avian predator on the turtle 
by fitting a trapezoid to the upper beak mark obtained from 
the A. mutica image (Fig. 1A) and calculating an apex angle 
formed from extensions of the converging trapezoid legs. I then 
compared the apex angle obtained to a reference collection of 
known beak data from 20 bird species provided by Steve Arnold 
from the Sparkman et al. (2013, op. cit.) data set. Application 
of the model to the carapacial beak mark yielded an apex 
angle of 35°. Although this angle did not closely match that of 
any of the 20 known bird species, some insight may be gained 
from comparisons that permit narrowing the list of potential 
predators. For example, the match was poor for the slender beaks 
(apex angles <10°) of common wading birds of the area that were 
known to eat hatchling turtles (e.g., Great Blue Heron; Tomillo 
et al. 2010, op. cit.; Niemela and Bury 2012. Northwest. Nat. 
93:84–85). The best fit was with the wider beaks of large raptors 
(hawks, eagles, vultures) with apex angles of 31–34°. Supporting 
this assignment was the presence of the puncture wound of the 
carapacial V-mark, which could have been made by the hooked 
upper beak of a raptor. I also compared the beak marks on the 
A. mutica with the beak profiles of various local turtles. The only 

candidate with a roughly comparable beak profile and a hooked 
upper beak was a small juvenile (102 mm carapace length) of the 
Alligator Snapping Turtle (Macrochelys temminckii) with an apex 
angle of ca. 39°.

Positively identifying the predator in this case is not 
possible due to the inherent uncertainty in the application of 
the Sparkman model (Sparkman et al. 2013, op. cit.) and to the 
fact that the beak measurements obtained from the turtle were 
possibly distorted because they were made on a photograph that 
was not taken from directly above the turtle. Nevertheless, the 
available data suggest the predator responsible for the wounds 
made on the hatchling A. mutica apparently was an unknown 
species of raptor, which are known to eat small turtles (Beissinger 
1990. The Auk 107:327–333; Cooper and Simmons 2010. J. Raptor 
Res. 44:75–77).

I thank Steve Arnold for providing reference beak data and 
Scott Plummer for assistance in applying the Sparkman model 
to the marks on the hatchling A. mutica.

MICHAEL V. PLUMMER, Department of Biology, Harding University, 
Searcy, Arkansas 72143 USA; e-mail: plummer@harding.edu.

BATAGUR TRIVITTATA (Burmese Roofed Turtle). PREDATION. 
Batagur trivittata is a large (carapace length to at least 620 mm; 
Platt et al. 2019. Herpetol. Rev. 50:553–555), highly aquatic turtle 
endemic to the major river systems of Myanmar (Ernst and Bar-
bour 1989. Turtles of the World. Smithsonian Institution Press, 
Washington, D.C. 313 pp.). Although known to be abundant in 
the recent past (Smith 1931. The Fauna of British India, including 
Ceylon and Burma. Vol. 1. Loricata and Testudines. Taylor and 
Francis, London. 185 pp.), B. trivittata populations precipitously 
declined owing to a combination of factors, including inciden-
tal mortality associated with fishing nets, destruction of criti-
cal sandbank nesting habitat by seasonal agriculturalists, and 
chronic over-collection of eggs for human consumption (Platt 
et al. 2017. Herpetol. Rev. 48:420–422). Today, fewer than 10 re-
productively mature females are thought to survive in the wild 
(Çilingir et al. 2018. Conserv. Biol. 31:1469–1476), and B. trivit-
tata is ranked as one of the most critically endangered turtles in 
the world (Stanford et al. 2018. Turtles in Trouble: The World’s 
25+ Most Endangered Tortoises and Freshwater Turtles - 2018. 
IUCN Tortoise and Freshwater Turtle Specialist Group, Ojai, Cali-
fornia. 79 pp.). Despite its perilous conservation status, very little 
is known concerning the natural history of B. trivittata, and there 
is a notable paucity of information on the predators of eggs and 
hatchlings. We here report predation of a newly emerged hatch-
ling B. trivittata by a Javan Rat Snake (Ptyas korros).

Our observation occurred at Lawkanandar Wildlife Park (LWP) 
in Bagan, Myanmar where an assurance colony (sensu Platt et al. 
2017. Herpetol. Rev. 48:570–575) of B. trivittata is maintained for 
conservation-breeding in a 1-ha natural lake on the banks of the 
Ayeyarwady (formerly Irrawaddy) River. LWP encompasses 47 ha 
of natural and planted forest with a dense understory in most 
places, and importantly (see Conway 1995. Biodiver. Conserv. 
4:573–594) is located within the known historic geographic range 
of B. trivittata (Smith 1931, op. cit.). The lake is surrounded by 
a chain-link fence to prevent the turtles from escaping and an 
artificial sandbank (12 × 12 m; ca. 90 cm sand depth) is available 
for nesting along the shore. After egg-laying is concluded (late 
March), the sandbank is enclosed by a low (ca. 45 cm) wire-
mesh (mesh size = 2.5 cm) fence to contain the hatchlings. Once 
hatching is underway, curatorial staff inspect the sandbank twice 
daily (early morning and late afternoon), collect any hatchlings 

Fig. 1. A hatchling Apalone mutica showing wounds that appear to 
have resulted from a predation attempt by an avian predator: A) car-
apace view; B) plastron view.
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that emerged since the previous inspection, and transfer these to 
a specialized rearing facility in the park.

On 19 April 2021 (0700 h), one of us (SHA) inspected the 
sandbank and found a P. korros (ca. 1.0 m total length) entrapped 
in the wire-mesh fence enclosing the sandbank. These snakes 
are commonly encountered on the grounds of LWP and in the 
surrounding farmland. The snake displayed an obvious bulge 
immediately posterior to the head that was preventing its 
passage through the fence. Suspecting the snake had swallowed 
an egg or hatchling turtle, SHA carefully extracted the snake from 
the wire-mesh and forced it to regurgitate the prey item, which 
proved to be a living B. trivittata hatchling (Fig. 1). The snake 
swallowed the hatchling head-first, possibly to avoid the sharp, 
rearward pointing serrations on the marginal scutes and keel 
spines characteristic of neonate and juvenile B. trivittata (Platt et 
al. 2020. Zootaxa 8821:394–400). That said, the shell of the newly 
emerged hatchling was soft and flexible, and consequently the 
predator deterrence value of these sharp projections would seem 
minimal until the structures harden. When recovered, the body 
of the hatchling appeared somewhat laterally compressed, but 
soon returned to a more typical shape. The hatchling otherwise 
appeared to suffer no ill-effects from being ingested by the snake 
and was transferred to the rearing facility where it remains alive 
at the time of this writing (June 2021). The snake was transported 
away from the lake and released unharmed.

To our knowledge, this is the first report of predators 
consuming eggs or hatchling B. trivittata. According to villagers 
we interviewed along the Chindwin River (Platt et al. unpubl. 
data), monitor lizards (Varanus salvator and V. bengalensis) may 
also be significant predators of eggs and hatchling B. trivittata, 
although this has yet to be confirmed by field studies. Moreover, 
our observation constitutes the first report of turtle consumption 
by P. korros. While general accounts suggest P. korros is a dietary 
generalist that consumes a wide variety of small vertebrate 
prey including frogs, lizards, birds, and mammals (Cox 1991. 
The Snakes of Thailand and Their Husbandry. Krieger Publ. 
Co., Malabar, Florida. 526 pp.; Das 2010. A Field Guide to the 

Reptiles of Thailand and South-east Asia. Asia Books Co., Ltd., 
Bangkok, Thailand. 376 pp.), empirically derived reports based 
on observations of prey consumption or analysis of stomach 
contents are largely absent from the scientific literature (Platt et 
al. 2017. Herpetol. Rev. 48:458–459). Thus, our observation also 
represents an important contribution to what is known about 
the diet of P. korros.

We thank Saw Htun for facilitating our work in Myanmar, 
Nathan Hailslip and Bobby Trippe for technical assistance, 
Cassandra Paul for providing literature, and Lewis Medlock for 
reviewing an early draft of this manuscript. Support for SGP and 
TL was provided by Wildlife Conservation Society. This paper 
represents technical contribution number 6995 of the Clemson 
University Experimental Station.
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CARETTA CARETTA (Loggerhead Sea Turtle). NESTING EX-
CHANGE. The Northwest Atlantic population of Loggerhead Sea 
Turtles (Caretta caretta) is one of the largest C. caretta popula-
tions in the world and is listed as threatened. This population 
was divided into five genetically distinct subpopulations, includ-
ing the Northern Gulf of Mexico (NGoM) subpopulation (Sham-
blin et al. 2017 Mar. Bio. 164:138). Across the NGoM, the majority 
of C. caretta nesting occurs in Franklin and Gulf Counties, Flor-
ida, USA (Florida Fish and Wildlife Conservation Commission, 
https://myfwc.com/research/wildlife/sea-turtles/nesting/nest-
ing-atlas/). Few C. caretta nests are documented on Texas, USA, 
beaches and as such, less is known about the individuals that 
nest in Texas (see Shaver et al. 2020 Front. Mar. Sci. 7:1, Frandsen 
et al. 2020 Herpetol. Rev. 51:825) as compared to those that nest 
on beaches in the eastern part of the range (Lamont et al. 2014 
Mar. Biol. 161:2659). Although C. caretta individuals have been 
tracked to Texas from nesting beaches throughout the southeast-
ern USA (Hart et al. 2014. PLoS ONE 9:e103453), movements of 
C. caretta away from Texas beaches are rare. Here, we detail the 
nest site exchange of an adult female C. caretta that emerged and 
was tagged on the beach in Texas and then subsequently docu-
mented nesting in northwest Florida.

On 20 June 2010 an adult female C. caretta was observed 
on Mustang Island, Texas, by a beachgoer who was driving 
on the beach at night. At that time, the turtle was crawling 
up the beach towards the dunes. When the vehicle headlights 
illuminated her, she abruptly changed direction and started 
crawling back down the beach towards the ocean. A biologist 
with the Animal Rehabilitation Keep, University of Texas 
Marine Science Institute, arrived as the turtle was crawling 
towards the GoM and he was able to measure and photograph 
the turtle. In addition, he placed a metal Inconel tag (YYN971; 
National Band and Tag Company, Newport, Kentucky, USA) 
in the trailing edge of her left front flipper and he inserted a 
Passive Integrated Transponder (PIT) tag into her left front 
flipper (442F751A2B; Biomark, Boise, Idaho, USA). She did not 
nest during this emergence. At that time, the turtle measured 
85.6 cm straight carapace length (SCL) and 68.9 cm straight 
carapace width (SCW).

Fig. 1. Hatchling Batagur trivittata recovered after being ingested by a 
large Ptyas korros at Lawkanandar Wildlife Park in Bagan, Myanmar.
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On 8 July 2015 a female C. caretta was observed nesting at 
night on the St. Joseph Peninsula in northwest Florida (ca. 
1200 km straight line distance from Mustang Island, Texas) by 
interns working with the U.S. Geological Survey (USGS). This 
turtle was already carrying a left front flipper tag with the series 
YYN971 and a PIT tag (442F751A2B). The interns added an 
Inconel tag to the turtle’s right front flipper (LLM564). Straight 
carapace measurements were not collected at that time, but 
curved carapace length (CCL) and width (CCW) were gathered 
and converted to SCL using the following formula from Teas 
(1993. NOAA Technical Memorandum NMFSSEFSC-315. 43 
pp.): SCL = -1.442 + (0.948 × CCL). This conversion provided SCL 
measurements of 87.2 cm (original CCL 93.5 cm). This turtle was 
documented nesting again by USGS interns on the St. Joseph 
Peninsula on 29 July 2019, still carrying YYN971 in her left front 
flipper. Her right front flipper tag was missing so the turtle was 
given a new one (KKD136); the PIT tag applied in 2010 was 
detected. During the 2019 encounter, the turtle measured 86.9 
cm SCL and 68.8 cm SCW.

These three observations demonstrate connectivity between 
sites at the extremes of the range for NGoM C. caretta (Texas and 
eastern northwest Florida). Few C. caretta from the NGoM have 
been documented in Texas (see Frandsen et al. 2020. Herpetol. 
Rev. 51:825). Of 44 C. caretta satellite tracked from nesting 
beaches in the NGoM, only one established a foraging site off the 
northern Texas coast (Hart et al. 2014, op. cit.). However, NGoM 
C. caretta exhibit relatively low fidelity to nesting sites both 
within and among nesting seasons (Hart et al. 2013. PLoS ONE 
8:e66921). Lamont et al. (2014. Mar. Bio. 161:2659) suggested 
smaller females in the NGoM subpopulation exhibited lower 
fidelity to nesting beaches; the individual reported here was 
relatively small for a nesting adult which may help explain the 
exceptionally long-distance movements documented here. 

MARGARET M. LAMONT, U.S. Geological Survey’s Wetland and 
Aquatic Research Center, 7920 NW 71st St., Gainesville, Florida, 32653, 
USA (e-mail: mlamont@usgs.gov); JENNIFER S. WALKER and DONNA 
J. SHAVER, Padre Island National Seashore, 20300 Park Road 22, Corpus 
Christi, Texas 78418, USA (e-mail: donna_shaver@nps.gov).

CHELODINA CANNI (Cann’s Snake-necked Turtle). PREDA-
TION. At 1555 h, on 5 June 2021, we observed a Black-necked 
Stork (Ephippiorhynchus asiaticus) capture and kill a sub-adult 
or young adult Chelodina canni in a shallow, vegetated wetland 
in Townsville, Queensland, Australia (19.40661°S, 146.73103°E; 
WGS 84). For 11 min, the E. asiaticus repeatedly tossed the C. 
canni in the air (catching or attempting to catch it in its bill), 
held it in its bill and flung it from side to side (sometimes flinging 
it against the water), and dropped it into the water followed by 
stabbing at it (Fig. 1). The C. canni initially kept is head and limbs 
tucked tightly into the shell, but the E. asiaticus repeatedly bit it 
near the edge of the shell, possibly grabbing the head or limbs. 
At 1600 h, the turtle’s head was hanging limply (likely indicating 
it had died), and at 1603 h, the E. asiaticus held the turtle by its 
neck. Some shell damage was visible, but it was not clear if the E. 
asiaticus broke the shell, and the C. canni was swallowed whole 
at 1606 h.

Ephippiorhynchus asiaticus occasionally eats turtles, but 
this behavior has rarely been reported, and this is the first report 
of C. canni being taken. Interestingly, of the five reports of E. 
asiaticus consuming turtles of which we are aware, three were 
for Chelodina spp. (C. canni [present], C. longicollis [Clancy 2010. 
Corella 36:17–23], and C. novaeguineae [Lavery 1969. J. Agri. Sci. 

Fig. 1. Ephippiorhynchus asiaticus killing and consuming a Chelodi-
na canni by: A) slamming it against the water; B) holding and swing-
ing it by the neck; C) attempting to swallow (or possibly crush) it; D) 
tossing it in the air and catching it in its bill. 
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26:447–455]). The remaining two reports were for hatchling Flat-
backed Sea Turtles (Nator depressus; Whiting and Guinea 1999. 
Emu 99:145–147) and unspecified species in India (Maheswaran 
1998. Ph.D. Thesis, Aligarh Muslim University, Aligarh, India. 90 
pp.). Chelodina spp. are likely particularly at risk of predation 
from E. asiaticus because they often inhabit the type of shallow 
wetlands where E. asiaticus forages. Several other avian 
predators are known for consuming Chelodina spp. including 
herons, grebes, kites, and eagles (Sergo and Shine 2015. Aust. 
Zool. 37:311–320; Cann and Sadlier 2017. Freshwater Turtles of 
Australia. CSIRO Publishing, Clayton South, Victoria, Australia. 
448 pp.). While turtles generally comprise a small portion of these 
birds’ diets, collectively birds may be an important source of 
predation for Chelodina spp., and more data on avian predation 
rates are needed.

DONALD T. MCKNIGHT, College of Science and Engineering, James 
Cook University, 1 James Cook Drive, Douglas, Queensland, Australia 
(e-mail: donald.mcknight@my.jcu.edu.au); JENNIFER L. MCKNIGHT, 
Western Suburbs Veterinary Clinic, 176 Thurwingowa Drive, Kirwan, 
Queensland, Australia. 

CHELYDRA SERPENTINA (Snapping Turtle). BASKING. Che-
lydra serpentina is a widely distributed species ranging from 
southern Canada to New Mexico, the Gulf Coast, and southern 
Florida (Ernst and Lovitch 2009. Turtles of the United States and 
Canada. Second edition. Johns Hopkins University Press, Balti-
more, Maryland. 827 pp.). In Louisiana, USA, C. serpentina oc-
curs in most wetlands (Boundy and Carr 2017. Amphibians and 
Reptiles of Louisiana. An Identification and Reference Guide. 
Louisiana State University Press, Baton Rouge, Louisiana. 386 
pp.). Chelydra serpentina is rarely seen except when in shallow 
waters or crossing roads (Boundy and Carr 2017, op. cit.). An 
early report noted C. serpentina rarely basks in the open (New-
man 1906. J. Comp. Neurol. Psych. 16:126–152) while another 
study evaluated the factors affecting basking in this species and 
found it more common than previously reported (Obbard and 
Brooks 1979. Can. J. Zool. 57:435–440). Additionally, interspecific 
basking has been reported for C. serpentina (Weber and Layzer. 
2014. Herpetol. Rev. 45:117; Stollery et. al. 2019. Herpetol. Rev. 
50:347–348). One reason turtles bask is to thermoregulate by 
absorbing heat from both sunlight and the basking substrate 
(Dutta et al. 2020. Herpetol. Rev. 51:831). Selman (2020. Herpe-
tol. Rev. 51:829–830) reported several observations of Graptemys 
oculifera (Ringed Sawback) using man-made basking structures 
in an urban river setting. Herein, we report on the similar use of a 
man-made structure in an urban setting by C. serpentina.

On 2 May 2021 at 0810 h, RME observed a C. serpentina on 
a concrete slab above the waterline in a narrow urban drainage 
ditch in in Baton Rouge, East Baton Rouge Parish, Louisiana, 
USA. Based on size the turtle appeared to be a subadult (Boundy 
and Carr 2017, op. cit.). Vegetation along the drainage ditch 
was primarily hardwood trees, mostly oaks (Quercus spp.). The 
weather was overcast and unseasonably cool with a minimum 
temperature of 18.8°C and the region had received over 6 cm 
of rainfall (ncdc.noaa.gov); rain had just stopped prior to the 
observation. The turtle was observed for a few seconds resting 
on the concrete slab (Fig. 1). Two still photos and a two-second 
video were taken with a cellular phone and when RME moved to 
try to get a closer photo, the turtle retreated into the water.

The drainage ditch is shallow (ca. 5–10 cm deep) and narrow 
(ca. 122–183 cm wide). Due to the recent significant rainfall, the 
water in the drainage ditch was flowing. Although the weather 

was overcast, the C. serpentina may have been basking on the 
concrete slab for some thermal advantage, assuming there was 
heat retention compared to the likely rain-cooled water in the 
drainage ditch. Newman (1906, op. cit.) noted that although C. 
serpentina occasionally basks in the open, it is much more apt 
to resort to warm shallow waters. Alternatively, the turtle may 
have sought refuge from fast-flowing water by climbing onto 
the rough surface of the concrete slab to avoid being washed 
downstream. This species does favor still rather than flowing 
water (Boundy and Carr 2017, op. cit.). Chelydra serpentina have 
occasionally been seen in protected waters under the bank edge 
at this location. 

This observation is noteworthy as it adds to the recent 
report of use of human-made basking structures by turtles, and 
as Selman (2020, op. cit.) discussed, alternate human-made 
basking structures may be beneficial in urban areas with limited 
natural basking sites, and of particular importance to species of 
conservation concern, such as C. serpentina. 

We thank Will Selman for helpful input concerning this 
observation. 

RUTH M. ELSEY, Louisiana Department of Wildlife and Fisheries, 
5476 Grand Chenier Highway, Grand Chenier, Louisiana 70643, USA (e-
mail: relsey@wlf.la.gov); STEVEN G. PLATT, Wildlife Conservation Society 
– Myanmar Program, No. 12, Nanrattaw St., Kamayut Township, Yangon, 
Myanmar (e-mail: sgplatt@gmail.com).

CHITRA INDICA (Narrow-headed Softshell Turtle). REPRO-
DUCTION. Chitra indica is the largest softshell turtle found in 

Fig. 1. Chelydra serpentina basking on a human-made concrete plat-
form in Baton Rouge, Louisiana USA on 2 May 2021.
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India. Distributed across the Indian sub-continent, it lives in 
fast- to medium-flowing rivers with sandy bottoms and ambush-
es fishes underwater by burying itself in the sand. Chitra indica 
is hunted for meat consumption and for use in traditional Chi-
nese medicine. The species is listed as endangered on the IUCN 
Red List and was placed on schedule II of Indian Wildlife Protec-
tion Act 1972.

Das and Singh (2009. Chelon. Res. Monogr. 5:27.1–27.7) 
recorded that the species lays eggs from August through 
mid-September, with a clutch size of 65–187 eggs in India 
(Bhaduria et al. 1990. JNBHS 87:364–367). However, Rashid 
and Swingland (1997. In van Abbma [ed.], Proceedings: 
Conservation, Restoration, and Management of Tortoises and 
Turtles: An International Conference, pp. 225–242. New York 
Turtle and Tortoise Society, New York, New York) recorded 
nesting in February in Bangladesh. Shreshta (1996. In Devaux 
[ed.], Proceedings of the International Congress of Chelonian 
Conservation, pp. 57–61. SOPTOM, Gonfaron) reported multiple 
clutching for the Karnali River in Nepal between January through 
February. Chitra indica was observed nesting on higher loamy 
beaches; the incubation period is ca. 40–70 d. 

A turtle nest was discovered on 15 February 2021 by forest 
staff of the National Chambal Sanctuary (NCS) during the regular 
nest patrol survey for the Indian skimmer (Rynchops albicollis) 
near Nadgawan village (26.76658°N, 78.67373°E; WGS 84), which 
comes under the Bah Range of the protected area. Later, the 
authors visited and verified the nest as C. indica, noting the egg 
shape, clutch size and nest morphology. Total number of eggs in 

this nest was 130 (Fig. 1). The nest was 13 m from water edge. 
Moisture content of the egg chamber was 2.79% or 0.027 gm. 
Average weight and diameter of eggs was 10.16 g and 23.96 mm, 
respectively. Temperature of nest chamber was 23.6°C. Substrate 
composition of the nesting area included 97.29% sand (2–0.05 
mm) and 2.71% silt (0.005–0.0002 mm). After recording data, the 
eggs were reburied in the nest.

This is the first record of C. indica nesting in February from 
the lower Chambal and the Gangetic Plain, where nesting was 
previously recorded from August to mid-September, mid through 
late monsoon season. It would be interesting to study the factors 
influencing the nesting event as post-winter climatic conditions 
are much different than those during the monsoon season. This 
could be a case of double or multiple clutching as recorded 
by Shresta (1996, op. cit.) in Nepal. Nests laid from August–
September incubate prior to winter and hatchlings emerge 
before winter (December); in post-winter cases, incubation 
duration could be shorter due to higher substrate temperature.

We thank Uttar Pradesh Forest and Wildlife Department 
for necessary authorization and Bhasker Dixit for coordinating 
timely information.

SHAILENDRA SINGH (e-mail: shailendrasingh.phd@gmail.com) and 
PAWAN PAREEK, Turtle Survival Alliance/Wildlife Conservation Society 
India, D 1/317, Sector F, Jankipuram, Lucknow Uttar Pradesh, 226021, In-
dia; DIWAKAR SRIVASTAVA, National Chambal Sanctuary Project, Agra, 
Uttar Pradesh, Suryalok colony, Mau road, Khandari, Agra - 282005, Uttar 
Pradesh, India (e-mail: diwaker.srivastava5@gmail.com).

GOPHERUS AGASSIZII (Mohave Desert Tortoise). BURROW AS-
SOCIATE. Ecosystem engineers are loosely defined as animals 
that create new habitats that are different from those available 
in the surrounding habitat (Jones et al. 1994. Oikos 69:373–386; 
Jones et al 1997. Ecology 78:1946–1957). Thus, it comes as no 
surprise that large burrowing animals, such as tortoises (see 
Pike and Gross. 2013. Anim. Conserv. 16:694–703) are ecosystem 
engineers. While Gopher Tortoises (Gopherus polyphemus) are 
widely recognized as ecosystem engineers (reviewed in Kinlaw 
1999. J. Arid. Environ 41:127–145; Jackson and Milstrey 1989. In 
Diemer et al. [eds.], Gopher Tortoise Relocation Symposium Pro-
ceedings, pp. 86–98. State of Florida Game and Fresh Water Fish 
Commission Nongame Wildlife Program Technical Report No. 5), 
less work has focused on the Mohave Desert Tortoise (Gopherus 
agassizii). The Mohave Desert Tortoise is a large, semi-fossori-
al tortoise of the North American desert southwest (Ernst and 
Lovich 2009. Turtles of the United States and Canada, Second 
edition. John Hopkins University Press, Baltimore, Maryland. 
827 pp.). In this extremely hot, dry, ecosystem, Mohave Desert 
Tortoise burrows provide a unique environment that is both 
cooler and more humid than surface conditions (Zimmerman 
et al. 1994. Herpetol. Monogr. 8:45–59; Bulova 2002. J. Therm. 
Biol. 27:175–189; Walde et al. 2009. Southwest. Nat. 54:375–381). 
Surprisingly, Grant (1936. Zoologica 21:225–229) concluded that 
burrow associates were not an important part of Mohave Desert 
Tortoise ecology. Almost 50 years later, Luckenbach (1982. U.S. 
Fish and Wildlife Service Wildlife Res. Report 12:1–38) in a review 
of the literature concluded that only 31 species were known to 
inhabit Mohave Desert Tortoise burrows.

During Mohave Desert Tortoise surveys ca. 45 km northeast 
of Barstow, California, USA, on 15 February 2005 at 1207 h, 
one of us (ADW) observed a Round-tailed Ground Squirrel 
(Xerospermophilus tereticaudus) using a Mohave Desert Tortoise 
burrow. The approaching footsteps must have alerted the 

Fig. 1. Chitra indica nest, showing nest cavity, eggs, and substrate 
features. 
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squirrel, which emerged from the burrow, stood up on its hind 
legs assessing the threat level, then turned and retreated into 
the burrow. The air temperature at the time was 14.7°C, and the 
ground temperature was 19.8°C. 

There have been observations of several species of 
mammals, including many members of the order Rodentia, 
using Desert Tortoise burrows (Luckenbach 1982, op. cit.; Agha 
et al. 2017. J. Wildlife Manage. 81:1117–1124). However, to our 
knowledge this is the first documentation of Round-tailed 
Ground Squirrel use of a Desert Tortoise burrow. Previous 
studies have suggested that other species use Desert Tortoise 
burrows for refugia or foraging, for example birds (Walde et 
al. 2009. Southwest Nat. 54:375–381), lizards (Walde et al. 
2015. Herpetol. Notes 8:107–109), and invertebrates (Walde 
et al. 2018. Herpetol. Rev. 49:318–319). Since ground squirrels 
excavate their own burrows, it seems unlikely that the use of 
the burrow was as a refugia, particularly at this time of year. 
Thus, it seems possible that the Round-tailed Ground Squirrel 
was foraging for seeds or insects inside the burrow. Burrows of 
various species act as traps for wind-blown seeds (Dean and 
Milton 1991. Afr. J. Ecol. 29:11–16; Alkon 1999. J. Arid. Environ. 
41:183–202), which would make foraging more efficient. 
Observations such as this underline the importance of the 
Desert Tortoise to the desert community ecology.

Funding for the project during which this observation was 
made was provided by DPW Environmental at the National 
Training Center, Fort Irwin, California, and USACERL, Cham-
paign, Illinois.

ANDREW D. WALDE, Walde Research & Environmental Consulting, 
8000 San Gregorio Rd., Atascadero, California 93422, USA (e-mail: awal-
de@hotmail.com); DAVID K. DELANEY USACERL, P.O. Box 9005, Cham-
paign, IL 61826, USA (e-mail: david.delaney@usace.army.mil).

GOPHERUS POLYPHEMUS (Gopher Tortoise). BURROW VARI-
ANT. Gopherus polyphemus are considered ecosystem engineers 
given that they construct and inhabit burrows that provide 
habitat for hundreds of invertebrate and vertebrate species in 
the southeastern United States (Catano and Stout 2015. Biodiv-
ers. Conserv. 24:1957–1974). Burrows also serve as an important 
component of G. polyphemus habitat by providing thermal ref-
uge and protection from predators (Diemer 1986. Herpetologica 
42:125–133). Although it is well-documented that G. polyphemus 
burrows vary in size, depth, and shape (Ashton and Ashton 2008. 
The Natural History and Management of the Gopher Tortoise 
Gopherus polyphemus. Kreiger Publishing Company, Malabar, 
Florida. 275 pp.), past studies have overwhelmingly and consis-
tently characterized burrows as being comprised of a single bur-
row opening (Means et al. 1985. In Dodd [ed.], Gopher Tortoise 
Habitat Management Strategies and Options, pp. 41–56. Proc. of 
the 6th Ann. Meet. of the Gopher Tortoise Council, Dixie, Ala-
bama).

As a part of a larger study on G. polyphemus activity, we doc-
umented an active double-burrow on 18 June 2020 located on 
private property in Tift County, Georgia, USA (Fig. 1). Specifi-
cally, the double-burrow consisted of two distinct burrow tun-
nel openings that were separated by a shared partition of soil 
that was 15.2 cm wide. Although splits in the main burrow tun-
nel have been reported by studies that used excavation (Hansen 
1963. J. Florida Acad. Sci. 26:353–360) or ground penetrating 
radar (Kinlaw et al. 2012. Geomorph. 157:108–121), a double-
burrow originating at ground level such as reported herein has 
not been previously reported in the scientific literature.

The double-burrow was located at a sandhill site in a Loblolly 
Pine (Pinus taeda) stand that was burned two years prior. Each 
tunnel of the double-burrow was aligned approximately along a 
south to north orientation and burrow mouths faced an azimuth 
of 80° and 120°, respectively. The dimensions (length and width) 
of each tunnel mouth were 33.5 × 15.0 cm and 33.0 × 15.0 cm 
for the southern and northern burrow tunnel, respectively. Both 
tunnels shared a single apron (i.e., excavated soil mound) which 
was ca. 155.4 cm long and 111.8 cm wide. Given that double-
burrows seem to occur rarely in nature, the potential adaptive 
significance and/or ecological implications of this type of bur-
rowing behavior are presently unknown. In the future, research-
ers and managers should consider documenting and publishing 
any observations of double-burrows to help better understand 
how frequently this type of burrow construction occurs.

All work was approved under the Abraham Baldwin Agricul-
tural College Institutional Animal Care and Use Committee Ani-
mal Use Permit #20200127.

JAMES M. CARROLL, Forest Resources Department, Abraham Bald-
win Agricultural College, Tifton, Georgia 31793, USA; e-mail: jcarroll1@
abac.edu.

GOPHERUS POLYPHEMUS (Gopher Tortoise). PLASTIC IN-
GESTION. The growing prevalence of plastic and other anthro-
pogenic debris in the environment is becoming ever more con-
cerning as we gain insight on the interactions between wildlife 
and litter. While there are numerous reports of plastic’s negative 
impact on aquatic wildlife, there are few accounts involving ter-
restrial chelonians. On 16 May 2021 at 1425 h, we found a scat 
of Gopherus polyphemus containing metallic material (Fig. 1A). 
The desiccated scat was found at Archbold Biological Station in 
Highlands County, Florida, USA (27.19383°N, 81.34996°W; WGS 
84) at the edge of a sandy fire lane in an area inhabited by several 
wild G. polyphemus. Dissection of the scat revealed fragments of 
metalized biaxially oriented polyethylene terephthalate (BoPET) 
film, plant fibers, and other natural materials (Fig. 1B). There was 
small lettering on some pieces of the metalized BoPET film, in-
cluding the year “2020” and the name of a party goods company, 
suggesting the fragments were likely part of a foil balloon.

Other types of non-plant material recorded in G. polyphemus 
scat include insects, manufactured materials (MacDonald and 
Mushinsky 1998. Herpetologica 44:345–353), seashells, stones, 

Fig. 1. Gopherus polyphemus double-burrow observed June 2020 in 
Tift County, Georgia, USA.
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bones, and snake sheds (Moore and Dornburg 2014. Bull. 
Peabody Mus. Nat. Hist. 55:55–63). Gopherus agassizii (Mojave 
Desert Tortoise) has been reported to eat balloon ribbon 
(Walde et al. 2007. West. N. Am. Nat. 67:147–149), metal foil, 
and glass chips (Burge 1989. Tortoise Tracks 10:4). Lipps (2021. 
Herpetol. Rev. 52:132–133) saw a wild Terrapene bauri (Florida 
Box Turtle) in Highlands County, Florida, USA attempting to 
consume a plastic bottle, which it may have mistaken for an 
edible fungus or gastropod. To our knowledge, our finding is 
the first reported instance of foil balloon consumption by any 
terrestrial chelonian.

We do not know if this G. polyphemus individual intentionally 
consumed the foil balloon or incidentally consumed it while 
eating adjacent vegetation, as proposed in a similar incident 
with a wild G. agassizii (Walde et al. 2007, op. cit.). Characteristics 
of the BoPET film in the G. polyphemus scat suggest that all 
pieces were from the same item and likely broken apart by the 
individual during mastication or digestion. Given the number 
of pieces and large quantity of material, we speculate it was 
consumed intentionally.

Burge (1989, op. cit.) was the first to highlight the dangers of 
balloons to terrestrial chelonians after reporting a G. agassizii 
whose leg was amputated by a discarded balloon ribbon. Walde 
et al. (2007, op. cit.) encountered a G. agassizii that had consumed 
108 cm of balloon ribbon. They subsequently counted 178 
balloons arriving at their research site over 8 mo, some travelling 
from over 200 km away. While we know the G. polyphemus at 
Archbold Biological Station survived to pass our sample, we 
do not know the long-term effects of this incident, which may 
include possible internal injury or reduced nutritional intake.

TORI D. BAKLEY (e-mail: tdbakley@gmail.com) and BETSIE B. RO-
THERMEL, Archbold Biological Station, 123 Main Drive, Venus, Florida 
33960, USA (e-mail: brothermel@archbold-station.org).

LEPIDOCHELYS KEMPII (Kemp’s Ridley Sea Turtle). DIET. Lepi-
dochelys kempii is a critically endangered chelonid that inhab-
its developmental foraging habitats in the coastal waters of the 

Northwest Atlantic Ocean and Gulf of Mexico (National Marine 
Fisheries Service et al. 2011. Bi-national Recovery Plan for the 
Kemp’s Ridley Sea Turtle, Second Revision. Silver Spring, Mary-
land. 177 pp.). Turtles in these neritic habitats primarily prey on 
brachyuran crustaceans, although food items other than crabs 
have been reported in the literature. For example, Molgula occi-
dentalis (Sandy-Skinned Tunicate) was the dominant prey for L. 
kempii inhabiting the Ten Thousand Islands of southwest Flori-
da (Witzell and Schmid 2005. Bull. Mar. Sci. 77:191–199). A few 
turtles also consumed an unidentified marine sponge (Porifera) 
and neither of these sessile invertebrates have been identified 
as prey in any previous diet studies. Herein, we provide further 
documentation and identification of marine sponges ingested 
by L. kempii in this nearshore foraging area.

From September–November 2014, fecal samples from six L. 
kempii captured in a channel between Turtle and Gullivan Keys, 
Ten Thousand Islands, Florida, USA (25.8749°N, 81.5861°W; 
WGS 84) contained numerous fragments of a yellowish-green 
material with a fibrous consistency. Microscopic examination of 
the material revealed the presence of spicules characteristic of 
sponges in the genus Halichondria. A sponge fragment collected 
in the study area and stored in a freezer was later identified as 
Halichondria cf. melanadocia. Morphological features other 
than spicules are used to identify sponge taxa (Rützler 1978. In 
Stoddart and Johannes [eds.], Coral Reefs: Research Methods, 
Monographs on Oceanographic Methodology, Vol. 5, pp. 299–
313. UNESCO, Paris, France) but these features were not readily 
apparent with the frozen or defecated fragments. Halichondria 
was the most commonly ingested and gravimetrically dominant 
prey for L. kempii during this sampling period, constituting 
an average of 91% (± 14 SD, range: 65–100) of the dry mass for 
individual fecal samples.

From April–October 2015 and in September 2016, fecal 
samples for eight L. kempii captured in the study area contained 
fragments of a different type of sponge that was identified as 
Geodia cf. (Sidonops) neptuni. Geodia was the dominant prey 
item for three L. kempii (57–89% of sample dry mass) during the 

Fig. 1. A) Scat of Gopherus polyphemus as found in Highlands County, Florida, USA; B) dissected G. polyphemus scat containing foil balloon 
pieces and various natural materials. 
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2015 sampling period. One of these turtles was a recapture that 
had shifted its consumption of Halichondria (99% of sample at 
initial capture) to that of Geodia (76% of sample at recapture) 
after 324 days at large. There was more variability with the 
consumption of Geodia by the other turtles, constituting an 
average of 22% (± 31 SD, range: 0.3–43) of the individual fecal 
samples. The dried fecal samples from the L. kempii diet study by 
Witzell and Schmid (2005, op. cit.) were re-examined with regard 
to these determinations of prey sponge taxa. The unidentified 
sponge consumed by four L. kempii in 1999–2000 was identified 
as Geodia, constituting an average of 73% (± 38 SD, range: 
17–100) of the dry mass for individual samples. Furthermore, 
material in another sample that had been previously classified 
as an unidentified food item was identified as Halichondria (98% 
of sample dry mass).

Marine sponges are the primary prey for Eretmochelys 
imbricata (Hawksbill Sea Turtle) and have been identified as a 
prey item for Chelonia mydas (Green Sea Turtle) and, to a lesser 
extent, Caretta caretta (Loggerhead Sea Turtle; Bjorndal 1996. 
In Lutz and Musick [eds.], The Biology of Sea Turtles, pp. 199–
232. CRC Press, Boca Raton, Florida). Geodia was ranked third 
among the ten most common prey sponges of E. imbricata in 
the Caribbean basin (Meylan 1988. Science 239:393–395). Both 
H. melanadocia and G. (Sidonops) neptuni were consumed by E. 
imbricata in the Turks and Caicos Islands (Stringell et al. 2016. 
Mar. Ecol. 37:1036–1049), whereas G. neptuni was reported 
as prey at Andros Island in the Bahamas (Meylan 1984. Ph.D. 
Dissertation, University of Florida, Gainesville, Florida. 117 pp.), 
in the Mona and Monito Islands off Puerto Rico (van Dam and 
Diaz 1997. In Lessios and Macintyre [eds.], Proceedings of the 
8th International Coral Reef Symposium, Vol. 2, pp. 1421–1426. 
Smithsonian Tropical Research Institute, Panama City, Panama), 
and in the southwest Dominican Republic (Leon and Bjorndal 
2002. Mar. Ecol. Prog. Ser. 245:249–258). To our knowledge, the 
ingestion of sponges by L. kempii has only been documented in 
the Ten Thousand Islands region of southwest Florida and we 
provide the first identification of two sponge taxa as novel prey 
for this marine turtle species.

We thank David Shindle, Greg Curry, Leif Johnson, and the 
many volunteers who assisted with turtle capture and sample 
collection. Research activities were conducted under NMFS 
permit #18069 and FFWCC permit #136. This study was funded 
by private contributions to the Conservancy of Southwest 
Florida and research grants awarded from the Sea Turtle Grants 
Program, which is supported by proceeds from the sale of the 
Florida Sea Turtle License Plate.

JEFFREY R. SCHMID, Conservancy of Southwest Florida, 1495 Smith 
Preserve Way, Naples, Florida 34102, USA (e-mail: jeffs@conservancy.org); 
KLAUS RÜTZLER, Department of Invertebrate Zoology, Smithsonian Insti-
tution, Washington, D.C. 20560, USA.

LEPIDOCHELYS OLIVACEA (Olive Ridley Sea Turtle). NEST-
ING. Lepidochelys olivacea nesting takes place either as solitary 
females or in mass nesting events in the sandy rookery coast of 
Odisha, India. The coastline of Odisha extends over 480 km from 
Udaypur Village near the border of West Bengal to Ichchapuram 
near the Andhra Pradesh border. Chilika is the largest brackish 
water lagoon in India and situated on the southern coast of Odi-
sha and extends over 70 km from Prayagi to Arakhakuda. Chilika 
is also the largest Ramsar site in India and hosts more than one 
million migratory birds every winter. The sandy coast of Chilika 
is also a favored nesting site for L. olivacea. However, the nesting 

behavior of L. olivacea has not previously been investigated in 
this area. Hence, a study was instigated by the Odisha Biodiver-
sity Board to increase knowledge of L. olivacea nesting along the 
Chilika coast.

The study began on 23 March 2021 in eight pre-nesting 
segments. This included daily systematic beach profiling, 
measurement of physiochemical parameters like temperature, 
pH, salinity, humidity, and morphometric measurements of 
any observed turtles. New nesting by L. olivacea was observed 
by carrying out regular beach monitoring at night. During this 
period, nesting behavior of a L. olivacea was observed at Nandala 
in Segment 1, near Prayagi. The gravid female turtle was able to 
cross the shallow surf zone just before three quarters of high 
tide and arrived on the beach at ca. 0100 h. The turtle measured 
66 cm CCL (curved carapace length) and 64 cm CCW (curved 
carapace width); measurements were taken after the completion 
of the nesting process. The animal took ca. 27 min to cross the 
85 cm gradient of beach and crawl a total distance of 23 m above 
the high tide line to reach its selected nesting site in the mid-
dune region of the beach (19.4658°N, 85.1695°E; WGS 84). To 
begin the process of solitary nesting, the L. olivacea first made 
two false nests on the beach, one the eastern part and another on 
the northeastern part, ca. 2 m away from the final successful nest 
(Fig. 1). The turtle utilized its hind flippers for digging the nest 
cavity and laid her eggs while facing the sea. The ovipositional 
time (time taken for dropping of the first egg to the last egg) 
taken by the animal was ca. 16.7 min. The nest was covered 
with sand using front and hind flippers which took ca. 8 min to 
complete. The entire nesting process, which included digging, 
laying, and covering nest pit, took ca. 58 min. During the entire 
process of nesting, the animal took deep breaths for 6–7 sec in 
4–5 min intervals.

The female turtle appeared vigilant after laying eggs, looking 
around the beach, perhaps to gather information on the potential 
presence of predators like dogs, jackals, hyenas, or wild pigs. The 
turtle appeared to attempt to camouflage the nest by moving 
sand with her left forelimb and right hind-limb and vice-versa. 
Earlier studies noted the possible alteration in the behavior of 
nesting turtles due to predator concerns (Santos et al. 2016. 
Proc. R. Soc. B-Biol. Sci. 283:20160697; Behera and Kaiser 2020. 
Herpetol. Notes 13:435–442). The female L. olivacea returned to 

Fig. 1. Nesting Lepidochelys olivacea on the Chilika Coast, Odisha, 
India.
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the sea at 0235 h, taking 10 min to reach the surf zone from her 
nesting site. Her movement was initially slow for the first 2 min 
and then gradually picked up speed nearer the ocean.

Large aggregative nesting of L. olivacea occurs mainly at 
three sites in Odisha, the Gahirmatha, Devi and Rushikulya 
river mouths which are protected areas under the Forest 
Department and have less disturbance (Pandav and Choudhury 
2000. Conservation and management of olive ridley sea turtle 
(Lepidochelys olivacea) in Orissa. Final report to Wildlife Institute 
of India. 77 pp.). However, L. olivacea also nest sporadically all 
along the Odisha coast, and most of these are disturbed areas 
having significant anthropogenic pressures. (Behera 2012. Ph.D. 
Dissertation, North Orissa University, Odisha, India. 208 pp.). 
The Nandala nesting segment is a stretch about 5 km long on the 
Chilika coast. Despite being close to the Wildlife Sanctuary and 
Ramsar site, this particular part of the Chilika coast is exposed to 
threats such as fishing activities. Nomadic fishermen come to the 
coast in October and leave between March and April. They use 
the beach for repairing their fishing nets and boats, construction 
of temporary huts and drying fishes, creating a non-conducive 
environment for nesting activities of turtles. As L. olivacea is 
categorized as a Schedule-I species under the Wildlife Protection 
Act 1972 of India, such highly disturbed nesting beaches need to 
be preserved to protect the population. Additional observations 
on the nesting behavior of L. olivacea are needed to augment 
existing knowledge on their nesting ecology, especially at the 
stressed, sporadic nesting sites.

SUDEEP KUMAR BEHERA, SHUBHRANSU NAYAK, and SATYARAN-
JAN BEHERA, Odisha Biodiversity Board, Regional Plant Resource Centre 
Campus, Nayapali, Bhubanswar-751015, Odisha, India (e-mail: behera.
satyaranjan@gmail.com).

MACROCHELYS TEMMINCKII (Alligator Snapping Turtle). 
LONG DISTANCE MOVEMENT. Ecosystems that are anthropo-
genically altered and/or manipulated tend to experience losses 
of habitat, increased flooding, and often contain obstacles such 
as riprap, culverts, and dams, that may impact animal move-
ment (Bodie and Semlitsch 2000. Oeologia 122:138–146). The 
impact of altered urban systems on wildlife is largely unknown 
as little attention has been given to the spatial ecology of many 
species within these ecosystems (Yagi and Litzgus 2012. Copeia 
2012:179–190). There is some evidence that habitat alteration 
can dramatically affect reptile behavioral ecology (Rizkalla and 
Swihart 2006. Landsc. Ecol. 21:1361–1375). However, tracking 
studies are expensive and time consuming and access into these 
urbanized systems can be problematic making tracking animal 
movement a challenge (Munscher et al. 2021. Herpetol. Notes 
14:985–994).

The Turtle Survival Alliance has been conducting a popula-
tion study on Alligator Snapping Turtles in Harris County, Texas, 
USA since 2016. All trapping locations are noted by global posi-
tioning system (GPS) with latitude and longitude points taken 
for each trap. All turtles captured have a series of morphologi-
cal measurements taken, are given a visual health assessment, 
marked with a hard notch code adjusted from Cagle (1939. 
Copeia 1939:170–173) and inserted with a Passive Integrated 
Transponder (PIT) tag (Buhlman and Tuberville 1998. Chelon. 
Conserv. Biol. 3:102–104) before being released at the point of 
capture (see Munscher et al. 2020. Urban Nat. 32:1–15). On 22 
May 2020, we captured a large male Alligator Snapping Turtle, 
which was marked #72; it had a maximum carapace length of 555 
mm and weighed 34.4 kg. On 28 April 2021 while trapping a new 

location within our 37 km study site we recaptured #72, ca. 22.5 
km upstream from his original point of capture. There are mul-
tiple obstacles between the two capture sites including shallows 
and rapids caused by installation of concrete and riprap mate-
rials. This extreme movement is the farthest movement that we 
have observed in this ecosystem. From 2018–2019 the research 
group conducted an extensive movement study on 10 animals. 
Pooled mean linear range for all turtles was 575.4 m. Males and 
females moved 284–2285 m and 686–4226 m, respectively, with 
females averaging both greater movement distances as well as 
total observed range (Munscher et al. 2021, op. cit.). This obser-
vation is one of the longest recorded movements for the species. 
For instance, Wickham (1922: Proc. Okla. Acad. Sci. 2:20–22) 
documented the movement of an individual ca. 30 km upstream 
from where it was captured and released. In Arkansas, Trauth et 
al. (1998. Chelon. Conserv. Biol. 3:64–70) reported a young fe-
male moving 1.8 km between trapping sites. In Oklahoma, one 
individual was reported moving 16 km in a 2-mo time span, how-
ever, in that same study several individuals disappeared from his 
study site, suggesting possible permanent dispersal away from 
the site (Riedle 2001. M.S. Thesis, Oklahoma State University, 
Stillwater, Oklahoma. viii + 121 pp.).

We do not know why this turtle moved such a long distance. 
The habitats at the two capture sites appear similar. For an ur-
ban ecosystem, both sites have riparian habitat, deep pools, 
fallen down trees, log jams, and cut banks. The original capture 
site is situated in a part of Houston that has many urban parks. 
The subsequent site where the turtle was captured is among up-
scale residential housing. Some areas in between these sites are 
commercial with large busy roads and bridges that pass over the 
bayou. Based on our trapping results, both sites appear to have 
abundant females that could serve as mates for large males. Ad-
ditionally, each site has much larger males that may threaten 
both smaller males and females. Pritchard (1989. The Alligator 
Snapping Turtle: Biology and Conservation. Milwaukee Public 
Museum, Milwaukee, Wisconsin. 104 pp.) stated that Alligator 
Snapping Turtles were “habitual upstream wanderers,” and that 
“certain individuals may wander upstream for decades.” The 
ability to move through habitat is integral to an individual’s and 
even a species’ success (Nathan et al. 2008. Proc. Natl. Acad. Sci. 
U.S.A. 105:19052–19059). It could be that long-range dispersers 
like #72 assist their population gene flow. Clearly further studies 
are needed to address the spatial ecology of the Alligator Snap-
ping Turtle in urban ecosystems.

ERIC MUNSCHER (e-mail: emunscher@swca.com), ARRON TUGGLE 
(w-mail: atuggle@swca.com), and ARRON DUGAS, SWCA Environmental 
Consultants, Natural Resource Department, Houston, Texas 77040, USA 
(e-mail: adugas@swca.com); ROSS COUVILLON  (e-mail: ross.couvillon@
gmail.com); BRIAN P. BUTTERFIELD, Freed-Hardeman University, 158 
East Main Street, Henderson, Tennessee 38340, USA (e-mail: bbutterfield@
fhu.edu); JORDAN GRAY (e-mail: jgray@turtlesurvival.org) and ANDREW 
D. WALDE, Turtle Survival Alliance, 1030 Jenkins Road, Suite D, Charleston, 
South Carolina 29407, USA (e-mail: awalde@turtlesurvival.org).

MALACLEMYS TERRAPIN (Diamond-backed Terrapin). LE-
PADOMORPH EPIBIONTS. Malaclemys terrapin is distributed 
along the Atlantic and Gulf of Mexico (GoM) coasts of the USA 
(Hart et al. 2014. Conserv. Genet. 15:593–603)1 in Alabama (Gulf 
Shores; n = 37. Under consideration for listing in Florida and pro-
posed for Appendix II listing by the U.S. at CoP16 (CITES), ter-
rapin populations are declining in many parts of their range due 
to drowning in crab pots, road mortality, exploitation by the pet 
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trade, and habitat loss. The species has been divided into seven 
subspecies based on morphometric and geographic variations: 
M. t. terrapin, M. t. centrata, M. t. tequesta, M. t. rhizophorarum, 
M. t. macrospilota, M. t. pileata, and M. t. littoralis. (Ernst and 
Lovich 2009. Second edition. Johns Hopkins University Press, 
Baltimore, Maryland, 827 pp.). Terrapins in the northern GoM 
are comprised primarily of M. t. pileata and M. t. macrospilota, 
which inhabit salt marshes across the region from approximately 
the Texas–Louisiana border to Naples, Florida.

Terrapins are considered an estuarine species, and they 
are the only turtle species in the United States that is endemic 
to temperate estuarine ecosystems (Ernest and Lovich 2009, 
op. cit.). They have both physical and behavioral adaptations 
that enable them to survive in saline water. However, there is 
increasing evidence that terrapins use marine habitats, such 
as seagrass beds, more than previously believed (Lamont et 
al. 2021. Estuar. Coast. 44:1484–1491). Although it is highly 
unlikely that terrapins would utilize the oceanic environment, 
movements through neritic waters put terrapins at risk of being 
washed offshore. These rare occasions may contribute to range 
expansion by terrapins.

On 26 May 2020, a male M. terrapin was found by a beachgoer 
(Doug Browne) at the water line on Navarre Beach, Florida, 
USA who contacted personnel at the Navarre Beach Sea Turtle 
Conservation Center (NBSTCC). The terrapin appeared lethargic 
and emaciated and was therefore transferred to a veterinarian 
who works with the NBSTCC providing medical care. At the time 
it stranded, the terrapin weighed 311 g and its carapace measured 
144 mm (curved measurement). After receiving medical care 
and rehabilitation at the NBSTCC, the terrapin was successfully 
released into Santa Rosa Sound, Florida on 6 July 2020. The color 
pattern of the individual suggested it represented M. t. pileata. 
The range boundary between M. t. pileata and M. t. macrospilota 
is not well-defined; this individual may have been dispersed 
from a beach further west of Navarre Beach (e.g., Mississippi), 
or perhaps the range of M. t. pileata extends further east into 
northwest Florida than currently defined.

In addition to being emaciated, this individual was 
dehydrated, had lesions on his feet, and Goose Barnacles 
(Lepas anatifera) were present on his carapace, plastron, head 

and peripheral limbs. Because veterinary care was initiated 
immediately upon receipt of the terrapin, we were unable to 
count or measure the barnacles. However, images of the turtle 
were collected and through examination of those photographs 
we documented the presence of 65 L. anatifera individuals of 
varying size on the terrapin. Presence and size of L. anatifera 
individuals have been used by forensic scientists to estimate 
time of death for humans (Magni et al. 2015. For. Sci. Int. 
247:e6). Similarly, we examined L. anatifera individuals on this 
stranded terrapin to estimate time-at-sea. This information 
could be used to better understand mechanisms of dispersal 
for this species.

Lepas anatifera are considered oceanic biofoulers that settle 
as adults on hard substrates or hard parts of other organisms 
(Magni et al. 2015, op. cit.; Mesaglio et al. 2021. Mar. Biol. 
168:21). Growth rates for most Lepas species are <1 mm/d but 
Mesaglio et al. (2021, op. cit.) reported faster growth rates for L. 
anatifera on marine plastics in the waters off eastern Australia 
(1.45 mm/d). Growth rates of L. anatifera are regulated by water 
temperature and productivity (Inatsuchi et al. 2010. Mar. Biol. 
157:899). Although L. anatifera individuals on the stranded 
terrapin were not measured, images of the barnacles suggest the 
capitulum length of some individuals was at least 10 mm with 
relatively short peduncles (<1 cm). According to Inatsuchi et al. 
(2010, op. cit.), under optimum conditions (water temperatures 
≥29°C), L. anatifera individuals would require at least 50 d to 
grow to 10 mm. With an estimated settling time of 5 d (Magni et 
al. 2015, op. cit.), this would suggest the terrapin was floating at 
sea for at least 55 d.

Trans-oceanic dispersal of non-marine turtle species, 
particularly tortoises, has been documented (Gerlach et al. 
2006. J. Nat. Hist. 40:41) and proposed for multiple species 
(Hawlitschek et al. 2017. J. Biogeog. 44:1426). In fact, a small 
terrapin population is considered native to Bermuda; the 
origin of these individuals is not known (i.e., were they brought 
to Bermuda by humans or did they naturally disperse to the 
island (Outerbridge et al. 2017. Amphib. Rep. Conserv. 11:25)? 
The presence of multiple and relatively large L. anatifera 
individuals on the terrapin that stranded on Navarre Beach 
suggests dispersal of this species through oceanic waters is 
possible.

MARGARET M. LAMONT, U.S. Geological Survey’s Wetland and 
Aquatic Research Center, 7920 NW 71st St., Gainesville, Florida, 32653, 
USA (e-mail: mlamont@usgs.gov); DANIEL J. CATIZONE, U.S. Geological 
Survey’s Wetland and Aquatic Research Center, 7920 NW 71st St., Gaines-
ville, Florida, 32653, USA; L. RICHARD O’CONNOR, Florida Sea Grant, 
University of Florida IFAS Extension, Escambia County. ROBERT BLAIS, 
LIMARIE RODRIGUEZ, and CATHY HOLMES, Navarre Beach Sea Turtle 
Conservation Center, Navarre, Florida, USA.

PELOMEDUSA SUBRUFA (African Helmeted Turtle). PRE-
DATION. The Hamerkop (Scopus umbrette) is a wading bird 
widely distributed over the Afrotropical Region, where it occurs 
commonly in wetlands and marshes, and along rivers, lakes, 
dams, and other water bodies (Brown et al. 1982. The Birds 
of Africa. Vol. 1. Academic Press, London. 521 pp.; Hockey et 
al. [eds.] 2005. Roberts’ Birds of Southern Africa. Cape Town, 
John Voelcker Bird Book Fund. 1296 pp.). Its staple food con-
sists of frogs (especially Xenopus laevis), small fish and aquatic 
invertebrates. Reptiles (including turtles) have apparently not 
been recorded as its prey (Brown et al. 1982, op. cit.; Hockey 
et al. 2005, op. cit.; Kopij 2006. African Herp News 39:2–4). The 

Fig. 1. Male Malaclemys terrapin that stranded on Navarre Beach, 
Florida, USA with Goose Barnacles (Lepas anatifera) on his carapace, 
plastron, limbs and head. 
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Hamerkop is a common breeding bird species in the Cuvelai 
Drainage System of north-central Namibia (Kopij 2013. Int. Sci. 
Technol. J. Namibia 2:44–58; Kopij 2014. Vest. Zool. 48: 269–274; 
Kopij 2015. Orn. Observ. 6:73–81). There, it is known to feed 
mostly on the Giant Bullfrog (Pyxicephalus adspersus), Ornate 
Frog (Hildebrandtia ornata), and small catfishes (Clarias spp.; 
GK, pers. obs.).

On 30 November 2017, I found a former Hamerkop nest 
being used for breeding by Barn Owls (Tyto alba; Fig. 1). The 
nest was located on a Mopane Tree (Colophospermum mopane), 
ca. 4 m above the ground, in close proximity to an oshana (a 
natural depression filled with water during the wet season). The 
habitat around the nest comprised an extensive pure stand of 
Mopane Savanna with a network of numerous oshanas (Kopij 
2014, op. cit.). It is located in the Ogongo area, Omusati Region, 
in north-central Namibia (17.7125°S, 15.3083°E). Although 
no Barn Owl pellets were found on the ground below the 
nest, as expected, there were five entire (not damaged) shells 
(carapace connected with plastron) of the African Helmeted 
Turtle (Pelomedusa subrufa). Each one was ca. 20 cm in length. 
There were no traces of any meat, bones and other body parts 
inside this shell. It appeared as these were totally extracted 
by the well-adopted hooked beak of the Hamerkop. Since no 
Barn Owl pellets were found, it can be assumed that Barn 
Owls began using the nest a few days prior to this observation. 
There was a prolonged drought in 2017 in northern Namibia, 
so most oshanas were still not filled with water at the end of 
November. When the site was revisited on 29 July 2018, the nest 
was still occupied by the Barn Owls, but all the turtle shells had 
disappeared, perhaps removed by scavengers.

Pelomedusa subrufa may reach 325 mm in length and 2.5 
kg in body mass. It is the most widespread and common turtle 
in southern Africa (Alexander and Marais 2007. A Guide to the 
Reptiles of Southern Africa. Struik Nature, Cape Town, South 
Africa. 408 pp.). Due to strong defensive odor secretions, it is 
not considered edible by most people. In the Cuvelai Drainage 
System in northern Namibia it commonly inhabits the 
ephemeral oshanas, where it aestivates in the mud in the banks 
or on the bottom when the water totally evaporates in the 
dry season (GK, pers. obs.). Hamerkop may easily prey upon 
P. subrufa when the water levels in oshanas are low enough 

to allow it to wade and capture turtles. In this critical period 
(October/November, May/June), P. subrufa may constitute an 
easily available prey for the Hamerkop.

GRZEGORZ KOPIJ, Instytut Biologii, Uniwersytet Przyrodniczy we 
Wrocławiu, ul. Kożuchowska 5b, 51-631 Wrocław, and Department of 
Integrated Environmental Sciences, Ogongo Campus, University of Na-
mibia. Private Bag 5520, Oshakati, Namibia; e-mail: gregorius.kopijus@
gmail.com.

TERRAPENE BAURI (Florida Box Turtle) and GOPHERUS 
POLYPHEMUS (Gopher Tortoise). BURROW ASSOCIATE and 
REPRODUCTION. Gopher Tortoises are ecosystem engineers, 
providing microhabitat for hundreds of documented species 
(Kinlaw and Grasmueck 2012. Geomorphology 1:108–121). 
However, few observations of other turtle species using tortoise 
burrows have been documented. These observations include 
the use of the apron of an abandoned burrow for nesting by a 
Florida Softshell Turtle (Apalone ferox; Heinrich and Richard-
son 1993. Herpetol. Rev. 24:3) and the use of burrows as refu-
gia by box turtles (Terrapene sp.; Jackson and Milstrey 1989. 
Diemer et al. [eds.], Gopher Tortoise Relocation Symposium 
Proceedings, pp. 86–98. State of Florida Game and Fresh Water 
Fish Commission Nongame Wildlife Program Technical Report 
No. 5; Hipps 2019. M.S. Thesis, Florida Atlantic University, Boca 
Raton, Florida). Moreover, limited observations of interactions 
between Gopher Tortoises and box turtles exist despite overlap 
in extensive portions of their range throughout the southeast-
ern United States (Buhlmann et al. 2008. Turtles of the South-
east. University of Georgia Press, Athens, Georgia. 252 pp.). 
Here, we describe the use of Gopher Tortoise burrow aprons as 
nest sites by Florida Box Turtles (Terrapene bauri) at two differ-
ent locations in south Florida, USA.

The first observation occurred at ca. 1145 h on 14 May 2012 
in Collier County, Florida, USA. An adult female T. bauri (133 
mm SCL) was observed by RS at the edge of an active tortoise 
burrow apron in open scrub habitat composed predominantly 
of Saw Palmetto (Serenoa repens), Slash Pine (Pinus elliottii), 
and oak (Quercus sp.). Closer inspection revealed that the 
individual was constructing an egg chamber and depositing 
eggs. Excavation of the nest by RS ca. 4 h later revealed two eggs, 
weighing 9 and 10 g, respectively. The depth to the top egg was 
ca. 2 cm. After weighing and inspection, eggs were returned to 
the chamber and covered with soil. Excavating the chamber ca. 
90 d later revealed hatched eggshells.

The second observation occurred at ca. 1000 h on 4 June 2020 
at Boyd Hill Nature Preserve in Pinellas County, Florida, USA, 
in similar habitat to the Collier County site. While examining 
Gopher Tortoise burrow aprons for signs of tortoise nests, MC 
found a clutch of two box turtle eggs. Eggs were confirmed to 
species by SD and reburied. Canopy openness of the nest site 
was 32% (estimated using hemispherical photography and gap 
light analysis; after Doody et al. 2006. Evol. Ecol. 20:307–330). 

Our observations suggest that Gopher Tortoise burrow 
aprons can provide nest sites with suitable incubation conditions 
for developing Florida Box Turtle eggs. We do not know if the box 
turtles that nested at these sites sought out burrow aprons, or 
if they were chosen randomly with respect to those features. 
Despite their overlapping ranges and similar habitat preferences, 
there is limited data on interactions between these two species. 
Our observations, however, provide direct evidence of overlap 
in microhabitat use, further supporting Florida Box Turtles as a 
Gopher Tortoise burrow associate. 

Fig. 1. Hamerkop nest where Pelomedusa subrufa shells were found 
in Omusati Region, Namibia.
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TERRAPENE CAROLINA (Eastern Box Turtle). NESTING BE-
HAVIOR. The classification of box turtles is both complicated 
and controversial (see Martin et al. 2013. Molec. Phylogen. Evol. 
68:119–134; Fritz and Havas 2014. Zootaxa 3835:295–298). Ter-
rapene carolina has been traditionally divided into several dis-
tinct subspecies, including the Eastern Box Turtle (Terrapene 
carolina carolina), Three-toed Box Turtle (Terrapene carolina 
triungus), and the Gulf Coast Box Turtle (Terrapene carolina 
major); we follow that convention here. Nesting behavior has 
been described for each subspecies (see Buchman et al. 2010. 
BIOS 81:84–90; Jackson 1991. Florida Field Nat. 19:14–16) and 
typically involves four distinct stages: site selection, digging, 
egg deposition, and concealment (Congello 1978. Proc. Penn-
sylvania Acad. Sci., 52:51–56). This note describes similarities 
in the nesting behavior across these subspecies, including a 
description of nest searching behavior and observations sug-
gesting that nest concealment behavior operates as a fixed ac-
tion pattern.

These observations were conducted on animals in a T. caro-
lina colony maintained within a fenced (6.1 × 15.2 m) natural 
area in eastern Pennsylvania, USA (40.03361°N, 75.33389°W). 
The study area, which contains oak trees, short grasses, shrubs 
and milkweed, receives ca. 122 cm of rain/yr, and has both 
shaded and sunny locations. The turtle colony has been main-
tained since 1992 and currently consists of eleven box turtles, 
including six T. c. carolina females, three T. c. carolina males, 
one T. c. triungus female and one T. c. major female. These ani-
mals spend the entire year in the study area. During the cold 
winter months, they dig under leaf litter and become inactive.

Between 14 June and 7 July 2021, five separate nesting events 
were carefully monitored. These included two successful nests 
completed by the T. c. triungus female (14 June 2021 and 4 July 
2021), successful nests completed by two different T. c. carolina 
females (both on 29 June 2021), and a single successful nest 
completed by the T. c. major female (7 July 2021). Each nesting 
event began between 1700–2000 h, on days when it was rain-
ing or about to rain. In each case, the nesting event began with 
site selection in which the female moved throughout an area of 
the pen (always preferring the region that receives the strongest 
sunlight during the day), taking a few steps, then holding her 
nose to the soil for a few seconds, possibly gathering informa-
tion on soil temperature and humidity, then moving and re-
peating. At irregular intervals, the females would use their front 
legs to pull at the soil following the nose-down behavior. For 
each nesting incident, site selection continued for at least 2 h 
with the female moving through the same region several times. 
This behavior was identical for females from each subspecies.

The next phase of the nesting behavior was digging with the 
back legs. Nest digging involved a series of stereotyped move-
ments with the back legs, alternating left and right, pulling 
small scoops of soil out of the ground, creating a hole. In every 

nesting event, across all subspecies, the female dug at least one 
partial “false” nest, which was abandoned as a shallow hole in 
the ground. One young female T. c. carolina performed site se-
lection behavior followed by “false” nesting for eight consecu-
tive days before finally digging a complete nest and depositing 
eggs.

Nesting behavior (digging a full nest and depositing eggs) al-
ways occurred after dark. Following egg deposition, the females 
began a series of stereotyped movements with the back legs, 
alternating left and right, pulling loose soil back into the hole. 
At the point at which the nest was completely covered with soil, 
each female was lifted off the ground by a researcher. In every 
case the female continued the synchronized nest covering be-
haviors, alternating movements of the left and right back legs 
despite no longer being on the ground. Afterwards each female 
was moved to new location (not the nest) and, in each case, the 
nest covering behavior continued.

The continuation of nest covering behaviors, despite being 
removed from the nest, suggests that this behavior is a Fixed 
Action Pattern (FAP). FAPs are considered to be neurological 
programs, which create stereotyped behaviors, which run to 
completion even if the situation changes and the behaviors are 
no longer appropriate (see Moltz, 1962. In Wortis [ed.], Recent 
Advances in Biological Psychiatry. Springer, Boston, Massachu-
setts). It is likely that many aspects of reproductive behavior, 
across many species, function as FAPs, but we believe this is 
one of the few instances where this has been analyzed in the 
nesting behavior of turtles. 

SCOTT McROBERT, Department of Biology, Saint Joseph’s Univer-
sity, Philadelphia, Pennsylvania 19131, USA (e-mail: smcrober@sju.edu); 
CAELIE McROBERT, Department of Psychology, Northwestern Univer-
sity, Evanston, Illinois 60208, USA (e-mail: caelie.mcrobert@gmail.com).

TERRAPENE CAROLINA MAJOR (Gulf Coast Box Turtle). BE-
HAVIOR. Eastern Box Turtles (Terrapene carolina) are long-lived 
vertebrates whose life histories preclude rapid recovery from 
high mortality events. The survival rates of Florida Box Turtles 
(Terrapene carolina bauri) on Egmont Key, Florida, USA, were 
not impacted by tropical storms that washed saltwater over the 
island (Dodd et al. 2006. Ecol App. 16:1936–1944.). Dodd et al. 
(2006, op. cit.) estimated that it would take ca. 10 years for a 
population to recover from a major disturbance (assuming no 
additional disturbances) but suggested that if turtles and other 
long-lived vertebrates can disperse to non-disturbed refugia 
during periods of disturbance, disturbance events may have 
little effect on the long-term status of a population.

While box turtles are primarily terrestrial, soaking and esti-
vation are common (Dodd 2001. North American Box Turtles: A 
Natural History. University of Oklahoma Press, Norman, Okla-
homa. 231 pp.; Donaldson and Echternacht 2005. J. Herpetol. 
39: 278–284). Gulf Coast Box Turtles (Terrapene carolina ma-
jor) are often described as being more aquatic in nature than 
other T. carolina subspecies and tend to use wetland habitats 
in coastal areas (Carr 1952. Handbook of Turtles: The Turtles of 
the United States, Canada, and Baja California. Comstock Pub-
lishing Associates, Ithaca, New York. 542 pp.; Ernst and Lovich 
2009. Turtles of the United States and Canada. John Hopkins 
University Press, Baltimore, Maryland. 827 pp.). Gulf Coast Box 
Turtles have been observed swimming in coastal Mississippi 
(Heaton 2017. Herpetol. Rev. 48:429–430).

In April of 2005, a mark-recapture project for box turtles 
began at the Grand Bay National Estuarine Research Reserve 
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(GNDNERR) in Moss Point, Mississippi, USA. Between 18 April 
and 22 August 2005, 33 T. c. major were collected and marked. 
In late August 2005, Hurricane Katrina made landfall as a Cat-
egory 3 hurricane—the fourth-most intense Atlantic hurricane 
to make landfall in the United States—damaging numerous 
states. Coastal regions on the Gulf of Mexico were flooded by 
large storm surges and had extensive wind damage. Storm 
surges reached 6–7 miles inland along the coast of Mississippi, 
with the distance increasing to 12–13 miles in bays and rivers 
(Fritz et al. 2008. J. Geotech. Geoenviron. Eng. 134:644–656). At 
the GNDNERR Coastal Resources Center, ca. 3.5 miles inland 
of Middle Bay, an inundation depth of 7.5 ft was indicated, as 
determined by comparing ground-level NAVD88 data obtained 
at the Center with the high-water mark provided by FEMA 
(FEMA 2006: Final coastal and riverine high water mark collec-
tion for Hurricane Katrina in Mississippi. Federal Emergency 
Management Agency Final Rep. FEMA-1604-DR-MS, 76 pp.). 
Dataloggers in Bayou Heron and Bayou Cumbest showed that 
the highest storm surge occurred on 29 August 2005 and lasted 
long enough to submerge the land surrounding the GNDNERR 
Coastal Resources Center for 10 h or more.

One of the box turtles marked at GNDNERR was found dead 
prior to Hurricane Katrina, and of the other 32 turtles, 16 (50%) 
were found alive after the storm. One turtle was found dead 
(skeletonized) on 21 March 2006, and the fates of the remaining 
15 turtles are unknown. The dates of first post-Katrina recap-
ture for the 16 turtles known to have survived the storm ranged 
from 6 April 2006 to 9 September 2013. We believe this mark 
and recapture study represents the first records of box turtles 
surviving sudden and intense hurricane storm surges. Unlike 
the study of Florida Box Turtles reported by Dodd et al. (2006, 
op. cit.), dispersal to safe, nearby sites would not have been 
possible due to the inland storm surge distance of coastal Mis-
sissippi, exacerbated by GNDNERR’s location bordering bays 
and bayous. The re-sighting of these turtles in the vicinity of the 
GNDNERR Coastal Resources Center also bolsters knowledge 
of site fidelity for the species, as it is assumed that storm surges 
would have displaced these turtles from their location in the 
Reserve. These observations are important as they document 
the ability of this terrestrial species to survive hurricane storm 
surges and return to its established home range, an important 
factor for the natural history of the species in the Gulf Coast 
region.

This research was conducted in part under an award from 
the Office for Coastal Management, National Ocean Service, 
National Oceanic and Atmospheric Administration.
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TERRAPENE NELSONI KLAUBERI (Sierra Box Turtle). DIET. 
Terrapene nelsoni is medium-sized terrestrial turtle that is dis-
tributed from Sonora to Jalisco, Mexico. Two subspecies are 
recognized, the northern subspecies, T. n. klauberi, found in 
Chihuahua, Sonora, and Sinaloa, and the southern subspecies, 
T. n. nelsoni, found in Sinaloa, Nayarit, and Jalisco. Terrapene n. 

klauberi is known to occur at elevations ranging from 80 m elev. 
to 1500 m elev., which spans both tropical dry forest and pine-
oak forest vegetation types (Legler and Vogt 2013. Turtles of Mex-
ico. University of California Press, Berkley, California. 321 pp.). 
Recent work has identified beetles, mushrooms, herbaceous 
vegetation, horse manure, wildflowers, and grass as potential 
food resources for T. n. klauberi (Butterfield et al. 2021. Chelon. 
Conserv. Biol. 20:82–90). Here, we provide the first observation of 
T. n. klauberi foraging on a fleshy fruit in tropical dry forest veg-
etation at 388 m elev. This observation also provides the first spe-
cies identification of a plant-based food resource for T. nelsoni. 

On 8 July 2021 at 0840 h in the Sierra de Alamos, Río 
Cuchujaqui National Protected Area in Sonora, Mexico, we 
observed one adult female T. n. klauberi (#27) actively feeding 
on a recently fallen cactus fruit (Fig. 1A). The cactus fruit is 
identified locally as pitaya, and belongs to a species of Oregon 
Pipe Cactus, Sternocereus thurberi (Fig. 1B). Shortly after this 
observation, we observed a second adult male (#29) at 0933 h 
that had recently consumed S. thurberi fruit on his mandible; 
this male was also within several meters of a S. thurberi. Both 
turtles were being monitored with radio transmitters as part 
of an ongoing study. Female #27, which was observed actively 
foraging on the cactus fruit, was motionless upon approaching, 
and motionless when the observer finished collecting data and 
left the turtle. Individual #29, was observed active and alert on 
the surface before it was handled, inspected, and then released. 

Sternocereaus thurberi is one of several species known in the 
Sonora region for their sweet fruits that are characterized by their 
deep violet fleshy inside, and many small seeds. Sternocereaus 
thurberi has significant economic importance in the region 
because rural communities collect and sell S. thurberi fruits 
as an additional source of income. Other species of box turtle, 
like Terrapene carolina, have been identified as a potential seed 
disperser of several plant species (Braun and Brooks 1987. Am. 
Midl. Nat. 117:312–318). Future work should aim to determine if 
T. nelsoni are important seed dispersers for S. thurberi or other 
economically important cacti. 

This work was carried out under permit SGPA/
DGVS/03351/20. We would like to thank Lydia Lozano and 
personnel from Nature and Culture International in Alamos, 
Sonora for help with work in the Monte Mojino reserve. We 

Fig. 1. A) Female Terrapene nelsoni klauberi foraging on a Sternocer-
eaus thurberi fruit on 8 July 2021; B) Sternocereaus thurberi. 
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TRACHEMYS SCRIPTA ELEGANS (Red-eared Slider). DIET. 
Trachemys scripta elegans is a medium-sized freshwater turtle, 
whose native range is the southeastern United States. This tur-
tle has become somewhat notorious as an invasive species in 
aquatic systems all over the world, primarily due to releases of 
animals from the pet trade (see Kraus 2009. Alien Reptiles and 
Amphibians: A Scientific Compendium and Analysis. Springer 
Science + Business Media B.V., Dordrecht, Netherlands. 563 
pp.). The observations noted here were made at the John Heinz 
National Wildlife Refuge (JHNWF), in eastern Pennsylvania, 
USA, which is an area that is not considered to be within the 
natural range of T. s. elegans. JHNWR contains a number of eco-
logical habitats, including tidal marshes, mudflats, woodlands, 
and a freshwater impoundment area. The impoundment serves 
as the habitat for a large community of turtles that includes T. 
s. elegans, Chrysemys picta picta (Eastern Painted Turtle), Che-
lydra serpentina (Snapping Turtle), Pseudemys rubriventris 
(Northern Red-bellied Turtle), and Sternotherus odoratus (East-
ern Musk Turtle). 

On 16, 21, and 23 June 2021 a group of adult turtles were 
observed swimming beneath a White Mulberry Tree (Morus 
alba) overhanging a section of the refuge impoundment 
(39.89°N, 75.26°W). This group included 5–10 T. s. elegans along 
with 2–3 Chrysemys p. picta. Ripe mulberries occasionally 
dropped into the water, at which time the turtles would 
vigorously approach the fruit, which would be eaten by the first 
turtle to arrive. Following this observation, we picked several 
mulberries and dropped them into the water, resulting in the 
same behavioral response from the turtles. During this time, we 
also observed aggressive interactions between the T. s. elegans, 
with certain individuals approaching, and biting, other turtles. 
Only T. s. elegans were feeding on the mulberries falling directly 
from the tree as the C. p. picta stayed at the periphery of the 
group and appeared to shy away from the larger T. s. elegans. 
However, when mulberries were thrown out near them, the C. 
p. picta ate the fruit.

Both T. s. elegans and C. p. picta are opportunistic omnivores, 
known to feed on invertebrates, vertebrates and vegetation (see 
Parmenter and Avery 1990. In Gibbons [ed.], Life History and 
Ecology of the Slider Turtle, pp. 257–266. Smithsonian Institute 
Press, Washington, D.C.; Padgett et al. 2010. Northeastern Nat. 
17:305–312) and the impoundment at JHNWR contains many 
items that are likely utilized as food. However, we believe this 
is the first reference to T. s. elegans feeding on falling fruit 
from a mulberry tree. We also believe these observations 

are noteworthy as they document a situation in which the 
introduced T. s. elegans, and the indigenous C. p. picta, are 
utilizing the same food resource. 

SCOTT MCROBERT, Department of Biology, Saint Joseph’s Univer-
sity, Philadelphia, Pennsylvania 19131, USA (e-mail: smcrober@sju.edu); 
JODI MINDELL, Department of Psychology, Saint Joseph’s University, 
Philadelphia, Pennsylvania 19131, USA (e-mail: jmindell@sju.edu).

CROCODYLIA — CROCODILIANS

ALLIGATOR MISSISSIPPIENSIS (American Alligator). CAR-
UNCLE REGRESSION. Alligator mississippiensis is widely dis-
tributed throughout the southeastern United States, inhabiting 
freshwater swamps, marshes of varying salinities, and lakes 
and rivers (Woodward and Elsey 2019. In Manolis and Steven-
son [eds.], Crocodiles. Status Survey and Conservation Action 
Plan. Fourth edition, pp. 1–6. Crocodile Specialist Group, Dar-
win, Australia). Female A. mississippiensis construct a mound 
nest of vegetation or peat, and clutch sizes average 30–50 eggs 
and typically begin hatching in late August or early September 
(Woodward and Elsey 2019, op. cit.).

Hatchlings use the caruncle (a horny, sharp prominence on 
the tip of the snout) to slit open the egg at the time of hatching 
(Peters 1964. Dictionary of Herpetology. A Brief and Meaningful 
Definition of Words and Terms Used in Herpetology. Hafner 
Publishing Company, New York. 392 pp.). The embryonic stages 
of some species of crocodilians have been described, with 
mention of when the caruncle develops in Gavialis gangeticus 
(Singh 1975. Prakruti-Utkal Univ. J. Sci. 12:89–95), Crocodylus 
porosus (Magnusson and Taylor 1980. Aust. Wildl. Res. 7:479–
485), A. mississippiensis (Ferguson 1985. In Gans et al. [eds.], 
Biology of the Reptilia, Development, Volume 14, pp. 329–491. 
J. Wiley and Sons, New York, New York), Caiman latirostris 
(Iungman et al. 2008. Genesis 46:401–417), and Melanosuchus 
niger (Vieira et al. 2011. J. Morphol. Sci. 28: 11–22). Further 
detail on the historic description, structure, and function of the 
caruncle in crocodilians is provided in Ferguson (1985, op. cit.), 
and references therein.

Thus, the embryonic development of the caruncle in several 
crocodilians has been documented, but limited data exist on 
the retention period of the caruncle in crocodilians, and the 
duration reportedly varies widely among and within species. 
For example, in M. niger the structure was noted to be “very 
fleeting, disappearing a week after its emergence” (Vieira et 
al. 2011, op. cit.); but other authors indicated the egg tooth 
(in unspecified crocodilians) is “resorbed or lost within a few 
weeks after hatching” (Grigg and Kirschner 2015. Biology and 
Evolution of Crocodylians. Comstock Publishing Associates, 
Cornell University Press, Ithaca, New York. 649 pp.). A more 
formal study of Gharial documented the disappearance of 
the caruncle within 20–35 d after hatching, based on daily 
observations for a group of five hatchling Gharial, and weekly 
records maintained for 56 hatchlings (Singh 1975, op. cit.). 

Little else is known about the persistence of the caruncle 
in crocodilians, and whether it gradually regresses over time, 
or if the intact caruncle is shed spontaneously. Singh (1975, 
op. cit.) discuses two types of caruncles and their loss in 
birds, a deciduous type that is quickly shed spontaneously 
after hatching, and a disappearing type, which does not fall 
off but gradually diminishes in size (Clark 1961. Wilson Bull. 
73:268–278; Parkes and Clark 1964. Wilson Bull. 76:147–154). 
Singh (1975, op. cit.) concludes that crocodilians exhibit both 
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deciduous and disappearing types of caruncles based on his 
findings of lengthy caruncle retention that gradually disappears 
in the Gharial, which contrasts with Guggisberg (1972. 
Crocodiles: Their Natural History, Folklore, and Conservation. 
Stackpole Books: Harrisburg. 195 pp.) who reported the hatching 
process in C. niloticus was aided by “an egg-tooth, which drops 
off soon afterwards”.

In A. mississippiensis, two authors report widely varying 
retention times for the caruncle, with one noting it is shed by 
the neonate within 24 h of hatching (Vliet 2020. Alligators. Johns 
Hopkins University Press, Baltimore. 304 pp.), whereas another 
reports the caruncle persists for approximately two weeks post-
hatching, and then falls off (Ferguson 1985, op. cit.). We are not 
aware of how these authors reached these disparate conclusions, 
and whether they were based on anecdotal observations or more 
formal controlled experiments. Thus, herein we attempted to 
evaluate this question in further detail in A. mississippiensis. 

To determine time of caruncle loss in A. mississippiensis, 
we collected and incubated eggs from nests in summer 2020 at 
Rockefeller Wildlife Refuge in Grand Chenier, Louisiana, USA. 
The majority of the eggs were collected from 17–23 June and eggs 
from each clutch were placed in wire mesh containers on a bed of 
moist vegetation mixed with damp sphagnum moss and covered 
similarly. Eggs were incubated at 30–32°C at ca. 92% relative 
humidity. In order to determine how long the caruncle (egg-
tooth) persists after hatching, we randomly selected three nests 
for detailed study. We chose one hatchling randomly from each 
clutch and placed it in a bucket so the same individual could be 
monitored daily for egg tooth persistence or regression; digital 
photographs were taken (initially daily, then less frequently) of 
these hatchlings. Additionally, five of the remaining hatchlings 
from each clutch were randomly pulled for daily examination. 
We visually inspected the caruncle and manually palpated the tip 
of the snout to determine if the caruncle persisted, after which 
the hatchlings were returned to the bucket or wire container 
housing the remainder of their clutch-mates.

Clutch A hatched on 17 August (26 hatchlings out of 29 eggs), 
Clutch B hatched on 18 August (25 hatchlings out of 38 eggs), and 
Clutch C hatched on 20 August (33 hatchlings out of 40 eggs). 
All hatchlings still had visible and palpable caruncles through 24 
August (7, 6, and 4 days post-hatching, respectively), though over 
time the caruncle became less prominent (Fig. 1). The project 
was interrupted after 24 August due to mandatory evacuation 
orders when Hurricane Laura approached Louisiana and the 
hatchlings could not be evaluated again until 2 September. At 
that time, the individually housed hatchling in Clutch A was 
found dead, but the five random hatchlings from Clutch A still 
had palpable caruncles 16 days post-hatching. For Clutch B, the 
individually housed hatchling and five others also had palpable 
remnant caruncles at 15 days post-hatching. The alligators from 
Clutch C had inadvertently been moved during the chaos of the 
hurricane evacuation and were unavailable for examination. 
The caruncles (on hatchlings from Clutches A and B) were still 
reasonably easy to discern by palpation, and we believe they 
may have persisted for a longer time period, but we were unable 
to continue the study due to staff displacement. 

Although our study was interrupted, we found strong evidence 
that the caruncle of A. mississippiensis gradually diminishes in 
size over time, at least 16 days and likely longer, until it is lost 
(“disappearing type” as per Singh 1975, op. cit.) as opposed to 
the type that falls off spontaneously soon after hatching (Singh 
1975, op. cit.). We hypothesize that temperature may influence 

Fig. 1. Hatchling Alligator mississippiensis from Clutch A. Upper pan-
el is the day of hatching, middle panel is at four days post-hatching, 
and lower panel is at six days post-hatching. The same hatchling is 
shown in each image. Note gradual diminution of the caruncle with 
time.
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rate of resorption of the caruncle, with presumably higher 
temperatures resulting in faster resorption of the caruncle, but 
with our limited data we are not certain of this. This possibility 
might be a topic for future studies, as well as the regression 
of the caruncle in free-ranging A. mississippiensis, and other 
crocodilians. 

We thank Dwayne LeJeune, Mickey Miller, and Nick Latiolais 
for assistance with collection of eggs in this study, and Kent 
Vliet for assistance with literature cited. We thank Joel Courtney 
for expertise with preparation of Fig. 1. 
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ALLIGATOR MISSISSIPPIENSIS (American Alligator). UNUSU-
AL NESTING SITE. Alligator mississippiensis occurs through-
out Louisiana, USA, with abundant habitat and the highest 
nest densities being found in coastal marshes (McNease and 
Joanen 1978. Proc. Ann. Conf. SE Assoc. Fish and Wildl. Agen-
cies. 32:182 ‐ 186). In addition to nesting in marshes proper, A. 
mississippiensis will more rarely nest on levees (Joanen 1969. 
Proc. SE Assoc. Game and Fish Comm. Conf. 23:141–151) and 
spoil banks (Platt et al. 1995. Proc. Annu. Conf. SE. Assoc. Fish 
and Wildl. Agencies. 49:629–639). Females typically construct a 
mound nest of vegetation or peat (Woodward and Elsey 2019. 
American Alligator (Alligator mississippiensis. In Manolis and 
Stevenson [eds.], Crocodiles. Status Survey and Conserva-
tion Action Plan, Fourth edition, pp. 1–6. Crocodile Specialist 
Group, Darwin, Australia). Here we report on a novel, unusual 
nesting site for A. mississippiensis. 

On 3 July 2020, the manager of a commercial hotel chain 
in LaPlace, Louisiana, USA became aware of an adult alligator 
and possible nesting activity located on the hotel property. The 
alligator was not problematic, but the manager noted hotel 
guests or passersby were throwing trash and debris items at 
the alligator, probably to entice it to move. He was concerned 
that this behavior by hotel guests might disturb the alligator, or 
that guests might climb a fence to get closer to the alligator, or 
potentially try to pick up hatchlings after emergence. On 8 July 
the Louisiana Department of Wildlife and Fisheries (LDWF) was 
notified and investigated the site on 9 July and easily found the 

alligator nest ca. 8 m from the hotel swimming pool, adjacent 
to the parking lot, and situated alongside a cement cinderblock 
wall (Fig. 1). An adult alligator, presumably the female that had 
constructed the nest, was in an adjacent ditch that connects to 
a limited wetlands area nearby. The female alligator was caught 
by LDWF personnel while aggressively defending the nest (Fig. 
2) and relocated to a nearby state-owned Wildlife Management 
Area. The female measured ca. 198 cm total length. The hotel 
manager reported that he had seen an alligator near the hotel 
in the prior two years, but this was the first time a possible nest 
had been sighted, and he did not initially realize with certainty 
that what he was observing was an alligator nest. The nest 
contained 19 eggs, all were collected on 9 July and held securely 
at a private residence until they were transported to Rockefeller 
Wildlife Refuge on 15 July for incubation. Upon inspection, 
16 appeared fertile, and 3 infertile. The eggs appeared to be 
over a week old based on opaque banding (Ferguson 1982. 
The Structure and Development of the Palate in Alligator 
mississippiensis. Ph.D. Thesis. The Queen’s University of 
Belfast). Two eggs were cracked and leaking and were discarded. 
The small clutch size indicates this may have been a first clutch 
for the nesting female (Elsey 2007. Herp. Bull. 102:11–14).

While opening the nest to remove the eggs for incubation, 
we discovered the female incorporated some of the nearby trash 
thrown by guests into the nest mound (Fig. 2). This may have 
happened incidentally, as female alligators often add material 

Fig. 1. Satellite imagery showing location of Alligator mississippiensis 
nest (marked by star) on commercial hotel property, LaPlace, Loui-
siana, USA.

Fig. 2. Adult female Alligator mississippiensis defending nest in fore-
ground on commercial hotel property in LaPlace, Louisiana, USA. 
Note numerous waste items thrown on and around the nest mound 
by guests or visitors. 
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or reshape their nests over time (Deitz and Hines 1980. Copeia 
1980:249–258); it seems unlikely the female alligator would 
selectively choose discarded trash to use as nesting material 
except in very unusual circumstances (Coulson and Coulson 
1993. Herpetol. Rev. 24:58). 

On 16 July we revisited the nest site to collect more 
information. The nest mound measured 152 cm in diameter 
and 38 cm high and was comprised mostly of Alternathera 
philoxeroides (Alligator Grass) and Ludwigia spp. (water 
primrose), with a small amount of Hydrocotyle ranunculoides 
(Pennywort) contracted between clumps of Sorghum halepense 
(Johnson Grass). Most of the trash debris appeared to have been 
thrown on top of the already completed nest, with the exception 
of a small piece of granite countertop, a beer bottle, and a 
biscuit container which were incorporated into the nest mound. 
The items that were thrown on or around the nest included 7 
plastic bags, 5 glass beer bottles, 3 plastic water bottles, 2 foam 
toy gun darts, an inflatable plastic children’s swimming aid, a 
3’ fiberglass paint roller handle, a cigarette lighter, and several 
candy wrappers.

This nest location highlights how resilient and adaptable 
alligators are in choosing a nest site (Elsey et al. 2018. Herpetol. Rev. 
49:531–532), in this case in a somewhat urban area with limited/
no wetlands in the immediate area, and near a highway (Fig. 3). 
Crocodiles have been reported to develop strategies to adapt to 
anthropogenically modified environments (Gonzalez-Desales 
et al. 2021. J. Nat. Hist. 54:1813–1826). Of particular interest, an 

extraordinary A. mississippiensis nest was found constructed on 
a sanitary landfill in New Orleans, Louisiana in 1991, and was 
composed almost entirely of plastic bags (Coulson and Coulson 
1993, op. cit.). This nest mound also contained a flip-flop sandal, 
a plastic baby doll, a plastic vegetable oil container, and 36 A. 
mississippiensis eggs. The following year, another alligator nest 
was found 4.6 m from the 1991 nest (Coulson and Coulson 
1993, op. cit.). Other crocodilians have also used inorganic solid 
waste materials as part of the materials incorporated into nest 
mounds, including Crocodylus moreletii (Lopez-Luna et al. 2011. 
Acta Zool. Mexicana 27:1–16) and Caiman latirostris (Barbozoa 
et al. 2020. Herpetol. Notes 13:891–894).

This occurrence of this alligator nest is noteworthy for 
several reasons. First, the nest was constructed partly of unusual 
inorganic materials including trash thrown at the site by humans. 
Additionally, the nest was in an unusual location, adjacent to a 
hotel parking lot and within sight of a major interstate highway, 
and subject to high levels of human activity and disturbance. 
Finally, it is of interest that the hotel management staff requested 
assistance from LDWF due to concern for the well-being of the 
alligator, which they feared might be disturbed or injured by 
guests throwing items at it and the nest, rather than for fear the 
alligator was a danger to humans or pets. Thus, the alligator 
was removed for its own protection, rather than because it was 
perceived as a threat. Similar situations may occur in the future 
as rising human populations may lead to higher potential for 
human–crocodile conflict.

RUTH M. ELSEY, Louisiana Department of Wildlife and Fisheries, 5476 
Grand Chenier Highway, Grand Chenier, Louisiana 70643 USA (e-mail: 
relsey@wlf.la.gov); ERIC LEDET, Louisiana Department of Wildlife and 
Fisheries, 2000 Quail Drive, Baton Rouge, Louisiana 70898, USA; BRADLEY 
BRELAND and JILLIAN DAY, Louisiana Department of Wildlife and Fisher-
ies, 42371 Phyllis Ann Drive, Hammond, Louisiana 70403, USA.

CROCODYLUS ACUTUS (American Crocodile). INTERSPECIFIC 
INTERACTION. Reported prey items of Crocodylus acutus include 
insects, crustaceans, fish, and large reptiles such as Caiman 
crocodilus, boas, and iguanas (Medem 1981. Los Crocodylia de 
Sur America. Volumen I. Los Crocodylia de Colombia. Colciencias, 
Bogota, Colombia; Platt et al. 2002. Herpetol. Rev. 33:202–203; 
Platt et al. 2013. J. Herpetol. 47:1–10; Balaguera-Reina et al. 
2018. Ecosphere 9:e02393). However, the large Python molurus 
bivittatus (Burmese Python) has not been reported as a prey item 
in the snake’s introduced range in south Florida, USA despite its 
high abundance and distrbutional overlap with C. acutus. Further, 
to our knowledge there are no records of interspecific interactions 
between C. acutus and P. molurus bivittatus reported from 
south Florida. This record describes previously undocumented 
interspecific interactions between C. acutus and P. molurus 
bivittatus in a region that exhibits their only distributional overlap 
in the wild.

At ca. 2345 h on 17 June 2021, we observed a C. acutus (ca. 
300 cm total length) with a P. molurus bivittatus (ca. 200 cm total 
length) in its jaws in the Buttonwood Canal, Monroe County, 
Florida, USA (25.14395°N, 80.92245°W; WGS 1984; 1 m elev.; 
Fig. 1). The python appeared to be dead upon observation and 
exhibited slow, erratic movements which seemed indicative of 
post-mortem muscular contractions. During the observation 
the C. acutus submerged and resurfaced with the python in its 
jaws several times. After ca. 25 min, at ca. 0010 h on 18 June 
2021 the crocodile ultimately submerged and disappeared with 
the P. molurus bivittatus still in its jaws. We observed a similar 

Fig. 3. Image of alligator nest (see arrow, nest previously opened by 
biologists to collect eggs) to illustrate limited wetlands nearby and 
proximity to a nearby highway.
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interaction at 0131 h on 30 January 2018 along the L-31 East canal 
in Miami-Dade County, Florida, USA (25.51873°N, 80.34723°W; 
WGS 1984; 1 m elev.). On this occasion, the C. acutus (ca. 225 cm 
total length) was observed swimming with a P. molurus bivittatus 
(ca. 275 cm total length) in its jaws, but this time the snake was 
released when we approached. After being released the python 
floated into a culvert wherein, we discovered the python was 
dead, presumably killed by the crocodile (Fig. 2).

Python molurus bivittatus are suspected to prey on C. acutus 
in south Florida (Reed and Rodda 2009. U.S. Geological Survey 
Open-File Report, USA, 2009–1202, 302 pp.) because they are 
known to prey on Alligator mississippiensis in south Florida, 
as well as other crocodilians in its native range (Ditmars 1931. 
Snakes of the World. The MacMillan Co., New York, New York. 
207 pp.; Snow et al. 2007. Herpetol. Bull. 101:5–7; Reed and 

Rodda 2009, op. cit.). Yet, to our knowledge these are the first 
observations of C. acutus predation, and in general interspecific 
interations, with P. molurus bivittatus in south Florida. It’s likely 
such interactions will increase in frequency as populations of 
C. acutus continue to recover in south Florida and the python’s 
range expands within C. acutus habitat.

SIDNEY T. GODFREY (e-mail: sgodfrey1@ufl.edu), MICHIKO A. 
SQUIRES (e-mail: m.squires@ufl.edu), EDWARD F. METZGER III (e-mail: 
efmetzger@gmail.com), and FRANK J. MAZZOTTI (e-mail: fjma@ufl.edu), 
University of Florida IFAS Fort Lauderdale Research & Education Center, 
Davie, Florida, USA 33314; ROBERT DARLING (e-mail: rdar42@aol.com); 
ROBERT MUHLY (e-mail: rlmuhly@yahoo.com). 

SQUAMATA — LIZARDS

ANOLIS CAROLINENSIS (Green Anole). MYIASIS. The infesta-
tion of vertebrate animals by dipteran larvae, or myiasis, has been 
documented in a wide range of ectothermic tetrapods, including 
bufonids (Crump and Pounds 1985. J. Parasitol. 71:588–591), tes-
tudinids (Capobianco et al. 2021. Herpetol. Rev. 52:134-135), ag-
amids (Khan and Kahn 1984. Bull. Zool. 2:51–55), lacertids (Do-
ronin et al. 2020. Herpetol. Rev. 51:652), teiids (Smith et al. 1994. 
Caribb. J. Sci. 30:148–149), and viperids (Moretti et al. 2009. Rev. 
Bras. Entomol. 53:318–320). Myiasis of dactyloid lizards has been 
documented a handful of times (Dial and Roughgarden 1996. 
Environ. Entomol. 25:1325–1328; Narváez et al. 2019. Herpetol. 
Notes 12:847–852), including twice in A. carolinensis by the sar-
cophagid fly, Lepidodexia blakeae (Blake 1955. P. Entomol. Soc. 
Wash. 57:187–188; Irschick et al. 2006. J. Herpetol. 40:107–112). 
Herein, we provide the first report of A. carolinensis being para-
sitized by a novel species of flesh fly, Wohlfahrtia [vigil] opaca 
(Diptera: Sarcophagidae) and the first report of this parasite in 
a reptilian host.

At 2115 h on 18 October 2020, we collected two adult male 
A. carolinensis (individual 1: ca. 450 mm SVL, 3.2 g; individual 
2: ca. 475 mm SVL, 3.8 g) sleeping on roadside vegetation at 
Alazan Bayou Wildlife Management Area, Nacogdoches County, 
Texas, USA (31.4917°N, 94.7480°W; WGS 84; 57 m elev.). These 
subjects were transported to Stephen F. Austin State University 
and individually housed in 1.5 L plastic containers within an 
animal care facility. On 20 October 2020, the larger male was 
found deceased from an undetermined cause. On 21 October 
2020, the smaller male was found deceased and, upon being 
removed from a temporary holding room, 21 maggots emerged 
from the subject’s dorsum (Fig. 1A). At 0900 h on the following 
day, we discovered that 21 maggots had also emerged from the 
larger lizard postmortem (Fig. 1B). From the day of capture until 
they died, both lizards were lethargic and discolored, with dark 
blotches on the skin of the face behind the eyes and along the 
dorsolateral portions of the body. Both larvae and pupae were 
preserved in KAAD solution (1 part kerosene, 10 parts 95% 
EtOH, 2 parts acetic acid, 14 parts dioxane) for identification 
purposes. The lizards were deposited in the Stephen F. Austin 
State University Vertebrate Collection (SFASUVC 5047, 5048).

The larvae, estimated to be in the third larval instar upon 
emergence, represented 31.3% and 26.3% of the body mass of 
each lizard, respectively. Following their emergence from the 
lizards, many of the larvae continued to develop to the pupal 
stage in the plastic container. Based on the pupae and the three 
larvae that did not pupate, we completed species identification 
of the parasite using several keys and determined the flies to be 
Wohlfahrtia opaca (Grey Flesh Fly; James and Gassner 1947. J. 

Fig. 1. Adult Crocodylus acutus with a Python molurus bivitattus in its 
jaws at Everglades National Park, Florida, USA. 
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Fig. 2. Python molurus bivitattus recovered from the jaws of a Croco-
dylus acutus in Miami-Dade County, Florida, USA. 
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Parasitol. 33:241–244; Stojanovich et al. 2000. In Pictorial Keys 
to Arthropods, Reptiles, Birds, and Mammals of Public Health 
Significance, pp. 125–133. U.S. Depart. Health Human Services, 
Centers for Disease Control and Prevention, Atlanta, Georgia; 
Alfred 2011. M.S. Thesis, Iowa State University, Ames, Iowa. 94 
pp.).

Wohlfahrtia opaca is an obligate parasite that lays immature 
larvae on the surface of newborn and young vertebrates where the 
maggots burrow through the skin and feed on sub-dermal tissues 
(Gassner and James 1948. J. Parasitol. 34:44–50). This species is 
known to parasitize young mammals, including rodents (Schoor 
and Davies 2002. J. Wildl. Dis. 38:604–606), foxes (James and 
Gassner 1947. J. Parasitol. 33:241–244), and humans (Eads 1979. 
Mosq. News 39:674–675), but to our knowledge this is the first 
report of it parasitizing a reptile.

JESSICA R. YATES, Department of Biology, Stephen F. Austin State Uni-
versity, P.O. Box 13003, SFA Station, Nacogdoches, Texas 75964, USA (e-mail: 
yatesjr1@jacks.sfasu.edu); TANJA MCKAY (e-mail: tmckay@astate.edu) and 
STEPHEN J. MULLIN, Department of Biological Sciences, Arkansas State 
University, 2713 Pawnee, Jonesboro, Arkansas 72401, USA (e-mail: smullin@
astate.edu).

ANOLIS SAGREI (Brown Anole). EGG-CARRYING BEHAVIOR. 
Lizards in the genus Anolis have served as models for many eco-
logical and evolutionary studies (Losos 2009. Lizards in an Evolu-
tionary Tree: Ecology and Adaptive Radiation of Anoles. University 
of California Press, Berkeley, California. 528 pp.), yet there are still 
basic natural history gaps for many species. Anolis sagrei is na-
tive to Cuba and the Bahamas but has been introduced to many 
locations around the world, including the southeastern United 
States where it has been well studied (Kolbe et al. 2004. Nature 
431:177–181). Like other Anolis, female A. sagrei lay single-egg 
clutches (Cox and Calsbeek 2010. Evolution 64:1321–1330), usu-
ally oviposited in leaf litter (Tiatragul et al. 2019. Biol. J. Linn. Soc. 
126:392–403) or under other objects (Delaney et al. 2013. Herpetol. 
Rev. 44:314; Pruett et al. 2020. Behav. Ecol. 31:902–910). Observa-
tions during oviposition for Anolis lizards are sparse, although A. 
carolinensis has been observed rolling and pushing eggs with their 
snouts into excavated holes under laboratory conditions (Tokarz 
and Jones 1979. J. Herpetol. 13:283–288; Propper et al. 1991. J. Her-
petol. 25:484–486). Here, we report observations of egg-carrying 
behavior by A. sagrei under laboratory and field conditions.

First, in laboratory enclosures, we observed female A. sagrei 
with an egg in their mouths on several occasions. Each female 
was housed with one male and cages were checked for eggs three 
times per week, thus we could confidently infer the females had 
recently oviposited the egg they were carrying. In some cases, 
the female pushed the egg into the soil with its snout in a similar 
manner observed in A. carolinensis (Tokarz and Jones 1979, op. 
cit.; Propper et al. 1991, op. cit.). Such behaviors in captivity may 
be relatively common, but difficult to observe. For example, of the 
thousands of eggs produced by anoles in our captive breeding 
colonies over the past decade, we have observed only a handful 
of nesting occasions despite their frequent egg production. 
Moreover, our standard protocol is to remove eggs from cages 
(laid in flowerpots) about three times per week for incubation and 
this protocol greatly reduces the chances of observing females 
moving eggs.

On 1 October 2014, in the field, we observed a female perched 
in grass ca. 15 cm high carrying an egg in her mouth (Fig. 1). The 
female was 1 m from the shoreline of a spoil island in the Halifax 
River, near Ormond Beach, Florida, USA (29.3375°N, 81.0722°W; 

WGS 84; 1 m elev.). She fled about 2 m through grass and mangrove 
stems and did not drop the egg until we attempted to capture her. 
This location was characterized by sand substrate prone to tidal 
inundation and was 25 m from forested habitat with loam soil 
where other eggs have been previously found.

In both our laboratory and field observations females did not 
consume or appear to attempt to consume the eggs. Because 
carried eggs were small compared to eggs at later incubation stages, 
we presume these eggs were recently laid, likely by the individual 
that carried them. In support of this, female A. carolinensis roll 
their own eggs, but do not interact with eggs from other females as 
indicated from observations in a laboratory experiment (Tokarz 
and Jones 1979, op. cit.).

Why might A. sagrei carry eggs in their mouths? One  
explanation is that female A. sagrei may move their eggs because 
the initial oviposition site was suboptimal for embryonic 
development (Propper et al. 1991, op. cit.). A second reason 
could be the initial site becomes compromised due to flooding 
or disturbance by humans or other animals (e.g., displacement 
of cover objects). We suspect this maternal behavior is beneficial 
for embryonic survival, but future work is needed to examine the 
possibility of such maternal care in Anolis lizards.

DAVID M. DELANEY, Department of Ecology and Evolutionary Biol-
ogy, University of Colorado Boulder, Boulder, Colorado 80309, USA (e-mail: 
david.delaney@colorado.edu); RENATA BRANDT, Science North, Sudbury, 
Ontario P3E 5S9, Canada (e-mail: renata.brandt@gmail.com); CALLISTA M. 
BEAUMONT (e-mail: cmb0131@auburn.edu) and DANIEL A. WARNER, De-
partment of Biological Sciences, Auburn University, Auburn, Alabama 36849, 
USA (e-mail: dan.warner@auburn.edu).

Fig. 1. Adult female Anolis sagrei from Florida, USA, carrying an egg 
in her mouth.
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ASPIDOSCELIS GUTTATUS (Mexican Whiptail Lizard). PREDA-
TION. Aspidoscelis guttatus is a terrestrial lizard that occurs along 
the coast and river basins of southern Mexico in Veracruz, Guer-
rero, and Chiapas often inhabiting shaded areas between sea level 
to 1200 m elevation (Duellman and Wellman 1960. Univ. Michigan 
Misc. Pub. Mus. Zool. 111:1– 81; Köhler 2003. Reptiles of Central 
America. Herpeton. Offenbach, Germany. 367 pp). A wide variety 
of birds and snakes are known to prey on Aspidoscelis (e.g., García-
Vázquez et al. 2012. Herpetol. Rev. 43:330; Reynolds and Gebhard 
2014. Herpetol. Rev. 45:124), but the only reported predator on A. 
guttatus is the snake Manolepis putnami (Sánchez-de la Vega et 
al. 2012. Herpetol. Rev. 43:346). Here, we report a Roadside Hawk 
(Rupornis magnirostris) preying on A. guttatus in Mexico.

While driving on a dirt road on 10 January 2021, at 1000 h, 
we observed a Roadside Hawk flying with a lizard in its claws at 
Buena Vista, Veracruz, Mexico (19.39812°N, 96.55043°W; WGS 84; 
150 m elev.). We stopped the vehicle to further observe the hawk, 
which had perched on a tree ca. 6 meters high on the side of the 
road. We were ca. 8 m from the hawk and were able to identify 
and photograph the lizard as a A. guttatus. The lizard was hanging 
motionless, held by the hawk’s claws, and showed no signs of 
life. After a few seconds the hawk flew off to an area with dense 
vegetation with the lizards and we lost sight of it and couldn’t 
record the consumption of the prey.

The Roadside Hawk occurs throughout a wide distribution 
from Mexico to Argentina (BirdLife International 2020. In IUCN 
2020. IUCN Red List of Threatened Species. Version 2021.1. on 
<www.iucnredlist.org>. Downloaded 18 April 2021) and is a 
dietary generalist that consumes a wide variety of prey including 
insects, birds, mammals, amphibians, and reptiles (Panasci and 
Whitacre 2000. Wilson Bull. 112:555–558; Nahuat-Cervera et 
al. 2020. México. Rev. Latinoam. Herpetol. 3:126–132). To our 
knowledge, this is the first report of predation on A. guttatus by 
the Roadside Hawk.

EDGAR AHMED BELLO-SÁNCHEZ (e-mail: ebello@uv.mx) and JORGE 
E. MORALES-MÁVIL, Instituto de Neuroetología, Universidad Veracruzana, 
Xalapa, Veracruz 91190, México (e-mail: jormorales@uv.mx); ORLANDO R. 
VIVANCO-MONTANÉ Posgrado en Neuroetología, Universidad Veracruza-
na, Xalapa, Veracruz 91190, México (e-mail: orlandovivanco667@gmail.com).

ASPIDOSCELIS SEXLINEATUS VIRIDIS (Prairie Racerunner). 
BASKING BEHAVIOR. Aspidoscelis sexlineatus viridis is a com-
mon, medium-sized, diurnal teiid with an extensive distribution 
throughout much of the south-central and west-central United 
States (Powell et al. 2016. Peterson Field Guide to Reptiles and Am-
phibians of Eastern and Central North America. Fourth edition. 
Houghton Mifflin Harcourt, Boston, Massachusetts. 494 pp.). The 
species is characteristically found in xerothermic situations, often 
around human altered areas, especially in habitats with exposed 
fine-textured soils, where they routinely bask, construct activity 
burrows for daily use, excavate nesting sites, and burrow deeply to 
create overwintering retreats (e.g., see Trauth et al. 2013. Herpetol. 
Rev. 44:668–669; Trauth 2017. Herpetol. Rev. 48:186; Trauth 2017. 
Herpetol. Rev. 48:638–639). Fitch (1956. Univ. Kansas Publ. Mus. 
Nat. Hist. 8:417–476) reported that the species required the most 
warmth, and maintained the highest body temperature, of all the 
squamates he studied in northeastern Kansas. Here, we report 
on an unusual basking maneuver unfamiliar to either of us in the 
many areas across several states where we have jointly and inde-
pendently studied this subspecies (e.g., New Mexico: Manning et 
al. 2005. Am. Mus. Novitat. 3492:1–56; Colorado: Walker et al. 2012. 
Herpetol. Conserv. Biol. 7:227‐248).

On 29 May 2021 at 1335 h, one of us (SET) witnessed an 
adult male A. s. viridis basking by utilizing a normal prone pos-
ture on a small sandy substrate patch in a backyard refuge area 
created specifically to accommodate the burrowing habits of 
the species (Fig. 1) in Conway County, central Arkansas, USA 
(35.19166°N, 92.715°W; WGS 84; 108.3 m elev.), ca. 2 km N of the 
city of Morrilton. During this observation, the lizard pressed 
its body from the forelimbs posteriorly with the tail against the 
substrate and extended its forelimbs caudally in an alternating 
fashion. It employed a sweeping motion with the forelimbs to 
kick up warm sand along the sides of its body. We infer that the 
lizard was depositing the sand onto its lateral surfaces in or-
der to increase its body exposure to the warm substrate. This 
behavior, which has not been observed by either of us in the 
numerous members of the genus that we have studied in the 
USA and Mexico, may have been related to unseasonably cool 
weather in Arkansas in much of May 2021.

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

ASPIDOSCELIS SEXLINEATUS VIRIDIS (Prairie Racerunner). 
DECAPITATION. Aspidoscelis sexlineatus viridis has an exten-
sive distribution throughout much of the south-central and 
west-central United States (Powell et al. 2016. Peterson Field 
Guide to Reptiles and Amphibians of Eastern and Central North 
America. Fourth edition. Houghton Mifflin Harcourt, Boston, 
Massachusetts. 494 pp.). This subspecies is characteristically 
found in habitats with exposed fine-textured soils, where they 
routinely bask, construct activity burrows for daily use, exca-
vate nesting sites, and burrow deeply to create overwintering 
retreats (e.g., see Trauth et al. 2013. Herpetol. Rev. 44:668–669; 
Trauth 2017. Herpetol. Rev. 48:186; Trauth 2017. Herpetol. Rev. 
48:638–639). Known predators and natural enemies of this 
diurnal teiid include a variety of mammalian, avian, and rep-
tilian species (Fitch 1958. Univ. Kansas Publ. Mus. Nat. Hist. 
11:11–62). Here, we report on an unusual predatory event on A. 
s. viridis. Given our studies of this subspecies over large areas 
of its geographic distribution, we have never observed remains 
of the sort that we report.

Fig. 1. Prone basking posture of Prairie Racerunner observed during 
this report.
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On 15 June 2021 at ca. 1735 h we found a dead, decapitated 
adult female A. s. viridis (64 mm SVL; Fig. 1), but did not collect 
the lizard until 0718 h on 16 June 2021, in one of our backyards 
in Conway County, central Arkansas, ca. 2 km N of the city of 
Morrilton (35.19166°N, 92.715°W; WGS 84; 108 m elev.). When 
first observed, the lizard was lying on its back and was in a 
state of body rigor, appearing to have been attacked and killed 
sometime on 15 June. The lizard was found in short lawn grass 
adjacent to a small sandy substrate patch in a backyard refuge 
area created specifically to accommodate the burrowing habits 
of A. s. viridis. This female had been observed using this refuge 
area on numerous occasions prior to its death. We collected 
the animal, preserved in 10% neutral buffered formalin, and 
deposited it at Arkansas State University Museum of Zoology 
(ASUMZ 34134).

The backyard refuge is located ca. 3.0 m from a small, oblong, 
anuran pond with songbird feeders stationed at its east and west 
ends. The bird feeders, filled daily with sunflower seeds, are 
visited routinely by potential predators such as Gray Squirrels 
(Sciurus carolinensis) and Blue Jays (Cyanocitta cristata). The 

nature of the new injuries, complete removal of the skull and 
portions of the anterior limbs, with no evidence of peck holes, 
or bite or claw marks, suggest to us the lethal wounds inflicted 
on the lizard were not from an avian predator or possibly a free-
roaming domestic felid (Keehn and Feldman 2018. Herpetol. Con. 
Biol. 13:194–204). This lizard did have numerous healed scars on 
the dorsum, a missing terminal segment of the fourth phalanx of 
the left hind foot, and a major tail loss (posterior to caudal scale 
whorl 22) that do appear consistent with failed avian predation 
attempts (Keehn and Feldman 2018, op. cit.). However, we 
speculate that a Gray Squirrel had attacked and killed the lizard. 
Squirrels are well known lizard predators (Callahan 1993. Great 
Basin Nat. 53:137–144) and reports of such attacks on lizards by 
Gray Squirrels have been posted on the internet (https://www.
youtube.com/watch?v=CcOTfKwXODQ; 29 June 2021). To our 
knowledge this is the first purported report of A. s. viridis being 
preyed upon by a squirrel.

We thank J. B. Trauth for finding the lizard and M. V. Plummer 
for sharing technical expertise and helpful comments on this 
report.
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ASPIDOSCELIS TIGRIS AETHIOPS (Sonora-Sinaloa Desert 
Whiptail). REPRODUCTION. A recent publication (Smith et al. 
2019. Herpetol. Rev. 50:367) on reproduction in the whiptail liz-
ard Aspidoscelis tigris aethiops created several issues which we 
resolve herein. They indicated that their study involved “one 
of the lesser studied subspecies of A. tigris [which] is A. t. aeth-
iops.” Actually, this subspecies should be considered rather well 
known (e.g., Walker et al. 1966. Copeia 1966:498–505; Taylor and 
Walker 1991. Copeia 1991:800–809; Walker et al. 2005. Herpetol. 
Rev. 36:316–317; Walker 2014. Herpetol. Rev. 45:325). Smith et 
al. (2019, op. cit.) supported their note with the statement that 
the report of Walker et al. (2005, op. cit.) on reproduction in A. 
t. aethiops was based on specimens “…from another nearby lo-
cality in Guaymas, Sonora …” (contextually this was a reference 
to the city of Guaymas). In fact, Walker et al. (2005, op. cit.) re-
corded that the source of their specimens was “…Estación Ortíz, 
Valle de Guaymas, municipality of Guaymas, Sonora, México 
(28°17’23.9”N, 110°43’0.8”W, 103 m elev. 103; verbatim from 
Walker et al. 2005 op. cit.).” This is the same locality that Smith et 
al. (2019, op. cit.) textually referenced as the source of their speci-
mens examined “…Ortiz, Valle de Guaymas, Sonora, Mexico…”. 
However, they listed a longitude of 119.71694°W for the sample 
which apparently perpetuated an erroneous location, or per-
haps a typographical error, published by Smith et al. (2005. Bull. 
Chicago Herpetol. Soc. 40:45–51). Both Smith et al. (2019, op. cit.) 
and Smith et al. (2005, op. cit.) should have used the coordinates 
of 28.28972°N, 110.71694°W (WGS 84) for the sample examined, 
the equivalent of 28°17’23.9”N, 110°43’0.8”W (WGS 84) reported 
by Walker et al. (2005, op. cit.). Unfortunately, their indicated lon-
gitude (119.71694°W) is a point in the Pacific Ocean well west of 
Baja California.

Smith et al. (2019, op. cit.) indicated that their study was 
based on five females included within a loan of 48 specimens of 
A. t. aethiops from the University of Colorado Museum (UCM). 
In fact, these specimens had been collected in Sonora, Mexico 
by JAL-E, and had not been tagged with UCM numbers at the 

Fig. 1. Decapitated Aspidoscelis sexlineatus viridis observed from Ar-
kansas, USA.
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time of the loan to GRS. The five females with UBIPRO num-
bers (UBIPRO 13249, 13274, 13275, 13283, 13316) when utilized 
by Smith et al. (2019, op. cit.) on clutch size in A. t. aethiops 
were among the specimens (N = 176) reported on by Walker et 
al. (2005, op. cit.). Part of the material referenced in the latter 
note, which was UBIPRO 12847–12859, 12865–12869 (from 22 
July 2004), 13155–13197, and 13214–13328 (from 12–14 August 
2004) has been cataloged into the UCM holdings and can be 
found in the Arctos database online. Thus, Smith et al. (2019, 
op. cit.) inadvertently presented information as new, based on 
five females of A. t. aethiops, that had been provided 14 years 
earlier by Walker et al. (2005, op. cit.) based on 43 females, in-
cluding the aforementioned five.

JAMES M. WALKER (e-mail: jmwalker@uark.edu), Department of 
Biological Sciences, University of Arkansas, Fayetteville, Arkansas 72701, 
USA; GEOFFREY R. SMITH, Department of Biology, Denison Universi-
ty, Granville, Ohio 43023, USA (e-mail: smithg@denison.edu); JULIO A. 
LEMOS-ESPINAL, Laboratorio de Ecología, UBIPRO, Facultad de Estu-
dios Superiores Iztacala, UNAM, Avenida de Los Barrios No. 1, Los Reyes 
Iztacala, Tlalnepantla, Estado de México, 54090 México (e-mail: lemos@
unam.mx).

CALOTES VERSICOLOR (Indian Garden Lizard). ECTOPARA-
SITE. Calotes versicolor has a large distribution occurring in 
south and southeast Asia, southern China, Sumatra, and Mal-
dives and occurs from ca. 500 m up to 2700 m in dry and moist 
forests, forest edges, human habitation, plantations, and road-
side vegetation (Ahmed et al. 2009. Amphibians and Reptiles 
of Northeast India: A Photographic Guide. Aaranyak, Guwahati, 
Assam. 169 pp.). Only two mite species have been reported as 
ectoparasites of C. versicolor (Fajfer 2012. Acarina. 20:108–129). 
Herein, we report a new leech species, Hirudo cf. birmanica 
(Hirudinae), parasitizing C. versicolor from Mizoram, India.

At 1911 h on 1 October 2020, we encountered a sub-
adult male C. versicolor (70.3 mm SVL, 250.5 mm tail length) 
perched on a branch in Tamdil National Wetland, Mizoram, In-
dia (23.4413°N, 92.5707°E; WGS 84; 777 m elev.), with a leech 
attached on its right abdomen. We captured the lizard and 
brought it to the facility of Developmental Biology and Herpe-
tology laboratory, Departmental Museum of Zoology, Mizoram 
University (MZMU) to photograph (Fig. 1) and preserve the liz-
ard (MZMU 1971) and leech (MZMU P1) in 70% ethanol. The 

leech was identified as Hirudo cf. birmanica (Chandra 1991. 
The Leeches of India: A Handbook. Zoological Survey of India, 
Calcutta, India. 117 pp.), a free-living and sanguivorous species 
that lives in rivers, streams, swamps, tanks, and wells (Chandra 
1991, op. cit.; Nesemann and Sharma 2001. Ann. Naturhist. Mus. 
Wien. 103: 77–88). Hirudo cf. birmanica, like other Hirudo spe-
cies, parasitize vertebrates including amphibians and aquatic 
or semiaquatic reptiles, particularly turtles and crocodiles 
(Schneller and Pantchev 2008. Parasitology in Snakes, Lizards 
and Chelonians: A husbandry Guide. Edition Chimaira, Frank-
furt am Main. 203 pp.). These leeches are good swimmers and 
are attracted by slight movement in the water (Nesemann and 
Sharma 2001, op. cit.) and we suspect the lizard became para-
sitized while active in the marsh around Tamdil Lake which is 
only ca. 30 m from where we found the lizard. To the best of 
our knowledge, this observation represents the first report on 
C. versicolor being parasitized by Hirudo cf. birmanica.

This work was conducted under the permit number 
A33011/2/99-CWL/225 issued by the Chief Wildlife Warden, 
Department of Environment, Forests and Climate Change, 
Government of Mizoram, India. We acknowledge the National 
Mission for Himalayan Studies (NMHS), Uttarakhand (GBPNI/
NMHS-2017/MG-22) for financial support. We thank Zothan-
gliana for his companion on the fieldwork. 
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CELESTUS ENNEAGRAMMUS (Huaxteca Lesser Galliwasp). 
REPRODUCTION and MAXIMUM BODY SIZE. Celestus en-
neagrammus is a rarely encountered endemic lizard that has a 
patchy distribution from 160–1200 m in the mountains of the 
Atlantic versant of the Sierra Madre Oriental in the states of 
Puebla, Veracruz, Oaxaca, and Chiapas of Mexico (Johnson et al. 
2015. Mesoam. Herpetol. 2:272–329; González et al. 2014. Check 
List 10:679–681). It is a ground dwelling, medium-sized lizard 
reaching a maximum SVL of 89 mm (Werler and Campbell 2004. 
Southwest. Nat. 49:327–333) that gives birth to up to seven off-
spring (range: 3–7) from June to September, but this information 
comes from a small number of observations (Canseco et al. 2004. 
Herpetol. Rev. 35:266–267; Feria-Ortiz and Serrano-García 2016. 
Herpetol. Rev. 47:295–296). Here, we report a record on the maxi-
mum litter size of C. enneagrammus from Mexico.

On 6 September 2019 we captured an adult female C. ennea-
grammus (102 mm SVL, 192 mm total length; Fig. 1) in the Ex-
cola Municipality of Calcahualco, Veracruz, Mexico (19.1352°N; 
97.1263°W; WGS 84; 1926 m elev.). Upon capture we placed the fe-
male in a 28 × 15 × 20 cm container for 13 h to photograph the next 
morning. On the next morning, 7 September, we found the female 
had given birth to nine offspring, all with bright blue tails (Fig. 2). 
The offspring had a mean SVL of 29.1 mm (SD = 1.68, range: 26.8–
32.0 mm; individual SVLs: 32.0, 28.5, 31.1, 29.1, 30.1, 27.2, 26.8, 
28.9, 29.2) and mean total length of 67.3 mm (SD = 4.44, range: 
59.7–74.0 mm; individual total lengths [in same order as SVL: 74.0, 
68.3, 72.1, 67.5, 68.9, 62.0 59.7, 66.5, 67.4), which is similar to two 
litters (litter 1: n = 7, mean SVL = 30.7 mm, range 29.0–32.0 mm; 
litter 2: n = 4, mean = SVL 30.6 mm, range 29.3–31.2 mm) reported 

Fig. 1. A leech, Hirudo cf. birmanica, attached to the abdomen of a 
subadult male Calotes versicolor in Mizoram, India.
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by Feria-Ortiz and Serrano-García (2016, op. cit.). After we photo-
graphed and measured the offspring we released all of the lizards 
at their capture site.

To our knowledge these observations represent a maximum 
SVL and litter size for C. enneagrammus, with the latter likely re-
lated to the former. Our reported 102 mm SVL is 114% larger than 
the previous maximum size SVL for C. enneagrammus (89 mm; 
Werler and Campbell 2004, op. cit.); and this female produced 
nine offspring compared to the previous maximum litter size of 
seven (Canseco-Márquez et al. 2004, op. cit.).

JORGE LUIS CASITLLO-JUÁREZ, Universidad Veracruzana, Facultad 
de Ciencias Biológicas y Agropecuarias, Camino Viejo Peñuela-Amatlán de 
los Reyes.S/N. Mpio. de Amatlán de los Reyes, C.P. 94950, Veracruz, México 

(e-mail: joorgeluiscj@gmail.com); VÍCTOR VÁSQUEZ-CRUZ, PIMVS Herpe-
tario Palancoatl, Avenida 19, Número 5525, Colonia Nueva Esperanza, Cór-
doba, Veracruz, Mexico (e-mail: victorbiolvc@gmail.com);LAURA PAMELA 
TAVAL-VELÁZQUEZ.

CYRTODACTYLUS CONSOBRINUS (Peters’ Bent-toed Gecko). 
ATTEMPTED PREY. Cyrtodactylus consobrinus is a large insec-
tivorous gecko (125 mm SVL), encountered in the lowland forests 
of Southeast Asia and is often associated with large trees and lime-
stone caves (Das 2010. A Field Guide to the Reptiles of South-east 
Asia. New Holland Publishers [UK] Ltd., London. 376 pp.). Little is 
known about this lizard’s natural history, and here we report on an 
observation of a predation attempt on a spider egg sac.

On 24 February 2021, at ca. 2100 h, we observed an adult (ca. 
110 mm SVL) C. consobrinus attempting to prey on an egg sac of a 
spider next to a stream at Teng Bukap (1.2090°N, 110.3645°E; WGS 
84; 0 m elev.), adjacent to Gua Baju, Serian Division, Sarawak, 
East Malaysia (Northwest Borneo). The gecko and spider, a giant 
huntsmen spider (Heteropoda sp.), were seen on the underside 
of an exposed root of a tree ca. 1.5 m above the ground along an 
eroded stream bank right next to water. The lizard was tugging 
and attempting to dislodge a disc-like egg sac being carried in 
the spider’s chelicerae; the spider’s body was ca. 50 mm in length. 
We do not know when the event started but we continued to 
observe the lizard and spider for ca. 3 min. During this time, the 
two animals were stationary in a tug-of-war with the egg sac. After 
2 min the spider made a 0.2 m movement backwards toward the 
side of the root and the lizard followed, but after another minute, 
the gecko released its grip and quickly retreated into a crack 
between the roots and soil, and seemingly surrendered, while 
the spider jumped off the root onto another exposed root ca. 0.2 
m away. We then examined the spider, with the egg sac still in its 
chelicerae and found that the egg sac only suffered a minor dent, 
at the site of the lizard bite.

To our knowledge there are no reports on the diet of C. conso-
brinus, and while this observation was of an unsuccessful preda-
tion attempt, it suggests this gecko preys on spider egg sacs, and 
potentially spiders. The giant huntsman spider we observed was 
encountered near waterbodies and is an unnamed, terrestrial spe-
cies, Heteropoda sp. B (Koh and Bay 2019. Borneo Spiders. A Pho-
tographic Field Guide. Sabah Forestry Department, Sandakan. 498 
pp.). Females of the genus Heteropoda are known to carry their egg 
sacs between their chelicerae (Koh and Bay 2019, op. cit.), which 

Fig. 1. Gravid female Celestus enneagrammus from Veracruz, México.

Fig. 2. Neonates of Celestus enneagrammus from Veracruz, México.

Fig. 1. An adult Cyrtodactylus consobrinus tugging at the egg sac of a 
Giant Huntsmen Spider (Heteropoda sp.). 
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may contain 150–400 eggs per clutch (Ross et al. 1982. Psyche 
89:297–305) and can be a potentially valuable food resource for 
predators (Austin and Anderson 1978. Australian J. Zool. 26:501–
518; Riccardi and Pádua 2021. Pap. Avulsos Zool. 61:e20216104). 
Lizard predation on egg sacs is not well known, but there is one 
report of egg sac predation by Anolis brasiliensis (see Mesquita et 
al. 2015. Herpetol. J. 25:233–244). Nonetheless, such predations 
may be more common than has been reported (Crews et al. 2008. 
J. Nat. Hist. 42:2747–2761).

This work was supported by the Niche Research Grant 
(NRGS/1087/2013[01]), from the Ministry of Higher Education, 
Government of Malaysia. We thank Joseph K. H. Koh for identifi-
cation of the spider.
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Conservation, Universiti Malaysia Sarawak, 94300 Kota Samarahan, Sarawak, 
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FOJIA BUMUI (Fojia Skink). ENDOPARASITES. Fojia bumui 
is known from the southeastern Huon Peninsula and adjacent 
Papuan Peninsula, Morobe Province, Papua New Guinea. It is 
terrestrial, scansorial and associated with small, rocky streams 
(Greer and Simon 1982. J. Herpetol. 16:131–139). To our knowledge, 
there is one previous report of a helminth species in F. bumui, the 
nematode Megalobatrachonema papuaensis (Bursey et al. 2012. 
J. Parasitol. 98:973–976). Herein, we add to the known F. bumui 
helminth faunal list.

We examined the body cavities of two male F. bumui depos-
ited in the vertebrate collection of the Bernice P. Bishop Museum 
(BPBM), Honolulu, Hawaii, USA as BPBM 31370 (58 mm SVL, col-
lected August 2007) and BPBM 31752, (53 mm SVL, collected June 
2008). Both were from (Morobe Province: 7.296°S, 147.093°E; WGS 
84; 515 m elev.). The body cavity of each specimen was opened with 
iris scissors and the contents were examined under a dissecting 
microscope. Helminths were removed with jewelers forceps and 
cleared in lactophenol, then examined under a compound micro-
scope for identification, and deposited in the invertebrate zoology 
collection at BPBM. We found larvae of Abbreviata sp. and Ascari-
didae gen. sp.

We identified one Abbreviata sp. larva from BPBM 31752 due to 
the presence of a single internolateral tooth and two pairs of sub-
median teeth present on each pseudolabium (Anderson et al. 2009. 
Keys to the Nematode Parasites of Vertebrates, Archival Volume, 
CAB International, Oxfordshire, UK. 463 pp.). Abbreviata sp. larvae 
have previously been reported in frogs (Goldberg et al. 2009. J. Nat. 
Hist. 43:509–522) and lizards from Papua New Guinea. (Goldberg et 
al. 2010. J. Nat. Hist. 44:447–467).

We identified Ascarididae gen. sp. from both specimens (BPBM 
31370, 31752) due to the esophagus possessing a globular–to–el-
lipsoidal posterior ventriculus from which arose two anteriorly and 
three posteriorly directed appendices (Anderson et al. 2009, op. cit.). 
Ascarididae gen. sp. have previously been reported in frogs from 
Papua New Guinea (Goldberg et al. 2009. J. Nat. Hist. 43:1987–2007).

The Abbreviata sp. (larva) and Ascarididae gen. sp. (larvae) we 
found in F. bumui are new host records. Abbreviata sp. requires an 
intermediate host to complete its life cycle (King and Jones 2016. 
Int. J. Parasitol. Parasites Widl. 5:258–262) and Ascaridoids typical-
ly use vertebrate intermediate hosts (Anderson 2000. Nematode 
Parasites of Vertebrates, Their Development and Transmission. 
CABI Publishing, Oxfordshire, UK. 650 pp.), but in both cases we 
do not know the identity of the intermediate hosts.

We thank Molly E. Hagemann (BPBM) for permission to ex-
amine F. bumui.
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HELODERMA SUSPECTUM (Gila Monster). REFUGE REUSE. 
Gila Monsters are secretive lizards that spend most of their time in 
underground shelters such as caves, crevices, and burrows (Beck 
2005. Biology of Gila Monsters and Beaded Lizards. University of 
California Press, Berkeley, California. 211 pp.). Shelter sites appear 
to be carefully selected and serve multiple functions as refuges 
during harsh summer conditions and for overwintering (Beck 
and Jennings 2003. Herpetol. Monog. 17:111–129). Gila Monsters 
show high fidelity to specific shelters, returning repeatedly to the 
same shelter during the active season, which they may share with 
other Gila Monsters, as well as with other species such as desert 
tortoises, rattlesnakes, skunks, and jackrabbits (Beck and Jennings 
2003, op. cit.). Considering the importance of shelters, it would be 
expected that Gila Monsters would use high quality shelters for 
many years, but this is not well known.

We radio-tracked Gila Monsters in southern Nevada, USA, ca. 
10 km from Lake Mead, from 2001–2004, measuring patterns of 
refuge-site selection and reuse (Gienger 2003. M.S. Thesis, Univer-
sity of Nevada, Reno, Reno, Nevada. 55 pp.). On 18 May 2002 we 
tracked an adult male Gila Monster (ID #020: 276 mm SVL, 357 g) 
to the opening of a crevice shelter on the side of a rocky sandstone 
outcrop (shelter #885). The crevice appeared to continue under-
ground for several meters and the vestibule-like opening mea-
sured 90 cm wide by 25 cm high, faced outward at 330 degrees, and 
had a fine sandy substratum. On 18 May 2003 we found an adult 
female (ID #190: 296 mm SVL, 389 g) in the same shelter (#885) for 
one day; from 22–24 May 2003 a male (ID #020) had also returned 
to this shelter, and on 24 May the female had returned. Between 
26 May and 4 June 2003 male #020 intermittently left and returned 
to shelter #885. No additional Gila Monsters were tracked to this 
shelter site until 1808 h on 24 May 2004, when ID #020 was found 
occupying the site for the third consecutive year, this time staying 
for less than 12 h. Sixteen years later, on 25 May 2020, we revisited 
our study site to search for Gila Monsters in previously used shel-
ters and found a small adult Gila Monster (275 mm SVL, 340 g) in 
shelter #885.

Shelter #885 is an active season shelter and to our knowledge 
this is the longest known repeated use of a single Gila Monster 
shelter, although Beck and Jennings (2003, op. cit.) found overwin-
tering shelter re-use for six consecutive years. Our inter-decadal 
observations suggest that individual shelters play an important 
role in the ecology of Gila Monsters, and that such sites may even 
be used by successive generations of individuals.

C. M. GIENGER, Department of Biology and Center of Excellence for 
Field Biology, Austin Peay State University, Clarksville, Tennessee 37040, 
USA (e-mail: giengerc@apsu.edu); SETH COHEN; JASON JONES, Nevada 
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HEMIDACTYLUS FLAVIVIRIDIS (Northern House Gecko). PRE-
DATION. Hemidactylus flaviviridis is a common, nocturnal, 
human commensal, arboreal gecko, distributed in coastal and 
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near-coastal areas around the Red Sea, Persian Gulf, and Arabian 
Sea, as well as parts of South Asia (Das et al. 2011. North-West J. 
Zool. 7:98–104). Despite being a widely distributed species, there 
are very few reports of its predators, except a spider (Khandakar et 
al. 2020. Herpetol. Rev. 51:125) and squirrel (Meena et al. 2012. J. 
Bombay Nat. Hist. Soc. 109:198–199) have been noted to prey on 
this gecko. Herein, we report on predation of H. flavivirdis by an 
avian predator.

On 20 September 2020, at 1130 h, we observed a Acridotheres 
ginginianus (Bank Myna) feeding on an adult H. flaviviridis near 
an urban garden at Vallabh Vidyanagar, Gujarat, India (22.5474°N, 
72.9263°E; WGS 84; 42 m elev.). We observed the Bank Myna on 
the ground already holding the lizard and did not witness the cap-
ture event (Fig. 1). The lizard made slight limb movements sug-
gesting the bird attacked and subdued it and did not scavenge the 
gecko. The Bank Myna held the gecko by the neck and repeatedly 
knocked it against the ground and then proceeded to poke and 
bite the lizard with its beak, presumably to assure the lizard was 
dead before consumption. After ca. 30 sec of manipulating the liz-
ard the Bank Myna flew away with the lizard in its beak, and we 
lost sight of it.

Bank Mynas are omnivorous, opportunistic foragers, feed-
ing on grains, insects, fruits and sometimes small vertebrates, 
including reptiles (Grimmett et al. 2011. Birds of the Indian Sub-
continent. Second edition. Oxford University Press & Christopher 
Helm, London. 528 pp.). To our knowledge, this is the first record 
of predation on H. flaviviridis by Bank Myna. 

HARSHIL PATEL, Department of Biosciences, Veer Narmad South Gu-
jarat University, Surat 395007, India (e-mail: harshilpatel121@gmail.com); 
MEHUL A. PATEL, Vidyanagar Nature Club, 101 Radha Darshan, Vallabh 
Vidyanagar 388120, Gujarat, India (e-mail: mehul@vncindia.org).

HEMIDACTYLUS FRENATUS (Asian House Gecko). ATTEMPT-
ED PREDATION and ANTI-PREDATOR BEHAVIOR. Accounts of 
spider predation on lizards is commonly observed (Valdez 2020. 
Global Ecol. Biogeogr. 29:1691–1703) yet capture and escape se-
quences are less often reported. Here, I describe observations of 
attempted predation by the large orb-weaving Moluccan Tent 
Spider (Cyrtophora moluccensis) on Hemidactylus frenatus. The 
Moluccan Tent Spider is semi-social where multiple individuals 
share large, up to several cubic meters, jointly constructed mazes 
of barrier web strands in which individual prey-capture webs are 

also spun and these communal webs can host dozens of spiders 
(Berry 1987. J. Arachnol. 15:309–319).

My observation was made on 4 January 2021, during the rainy 
season, in the village of Wustik on the Island of Guam (13.5372°N, 
144.8743°E; WGS 84; 136 m elev.). At 0415 h I observed an immo-
bile adult H. frenatus (ca. 45 mm SVL) hanging near vertically in 
the barrier strands from communal Moluccan Tent Spider web 
with its head facing upward. The web was attached to a building 
at the forest edge and covered an area ca. 2 m3. The gecko was mo-
tionless for several minutes and appeared to have recently fallen 
into the web from a slippery algae-covered cornice of the over-
hanging roof.

After a few minutes the lizard then began worming its way, 
head first, down through the tangle until it reached a prey-catch-
ing web where a large adult large female spider (ca. 25 mm body 
length) attacked it. The spider began to straddle the lizard in prep-
aration to bite and envenomate the gecko, while simultaneously 
pulling it through the web to subdue it in webbing (Lubin 1980. 
J. Arachnol. 8:159–185). At this point the gecko turned its head 
towards the spider and bit its abdomen, whereupon the spider 
released the lizard and hastily retreated to the web’s center. The 
entire sequence of interactions lasted ca. 5 sec. The gecko did not 
appear to have been bitten or envenomated and continued to 
struggle vigorously for another few seconds before freeing itself 
from the orb’s fine mesh and fell into the vegetation below. I failed 
to locate the gecko after it fell, suggesting it escaped unharmed.

Lizards and large araneid spiders are common inhabitants 
of tropical forests, both usually preying on small insects, and 
occasionally each other (Reyes-Olivares et al. 2020. Ecol. Evol. 
10:10953–10964). The observations reported here suggest that 
one reason for the relative rarity of such reports is that lizards fre-
quently escape and are aided by defensive behaviors that include 
biting the would-be predator. In the case of Cyrtophora, its unusu-
al non-sticky web (Berry 1987, op. cit.) may also contribute to low 
retention of strong vertebrate prey.

ALEXANDER M. KERR, The Marine Laboratory, University of Guam, 
Mangilao, Guam 96923, USA; e-mail: alexander.kerr@aya.yale.edu.

HEMIDACTYLUS WHITAKERI (Whitaker’s Termite Hill Gecko). 
DIET. Hemidactylus whitakeri is a medium sized inhabitant of 
the dry forests in southern India and is in the H. triedrus complex 
(Mirza et al. 2018. PeerJ 6:e5341). As their common name sug-
gests geckos of the H. triedrus complex are strongly associated 
with termite mounds and feed on termites, crickets, grasshop-
pers, spiders, and beetles (Das and Das 2018. A Naturalist’s Guide 
to the Reptiles of India, Bangladesh, Bhutan, Nepal, Pakistan, and 
Sri Lanka. Prakash Books, New Delhi. 176 pp.). However, to our 
knowledge there are no detailed studies identifying prey items to 
species for H. whitakeri. Herein, we report the first observation of 
H. whitakeri feeding on a sun spider, Galeodes sp., in southern In-
dia.

At 2150 h on 17 April 2021, we observed a subadult H. whitak-
eri (ca. 5 cm SVL) capture and eat a medium sized (ca. 1.5 cm body 
length) sun spider on the side of a termite mound near Belgaum, 
Karnataka, India (15.92012°N, 74.76600°E; WGS 84; 765 m elev.). 
The gecko held the abdomen of the spider in its mouth, with the 
spider’s head facing away from the gecko’s mouth. The spider ap-
peared to have been subdued immediately upon capture and did 
not show any signs of struggling. After ca. 5 min the gecko con-
sumed the spider and then moved into a crevice on the termite 
mound. To our knowledge this is the first reported prey item of H. 
whitakeri.

Fig. 1. Acridotheres ginginianus preying on Hemidactylus flaviviridis 
from Vallabh Vidyanagar, Gujarat, India.
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INTELLAGAMA LESUEURII (Eastern Water Dragon). WARNING 
DISPLAY. Many lizards perform stereotypical displays involving 
movements of the head, dewlap, tail, or forearms, often as social 
signals to conspecifics (Carpenter and Ferguson 1977. In Gans and 
Tinkle [eds.], Biology of the Reptilia, Volume 7, pp. 335–354. Aca-
demic Press, London). This may also include signaling to conspe-
cifics the presence of would-be predators. For example, field trials 
involving an observer approaching Bonaire Whiptails, (Cnemi-
dophorus murinus), to simulate a stalking predator supported the 
hypothesis that forearm circumduction functions to deter pursuit 
by would-be predators (Cooper et al. 2004. Behav. 141:297–311), 
but functions of forearm displays in other lizards have not been 
confirmed (Blamires 1998. Herpetofauna 28:51–52; Thompson 
and Thompson 2001. J. Roy. Soc. West. Aust. 84:153–158; Vicente 
2019. Herpet. J. 29:188). Here we report a novel instance of fore-
arm circumduction and head movements between female Intel-
lagama lesueurii that may function as conspecific warning dis-
plays in response to an approaching predator.

On 22 November 2016 during studies on the socio-spatial be-
havior of uniquely marked I. lesueurii, we observed an apparent 
exchange of stereotypical displays between two mature females 
on the grounds of the Flynn’s Beach Resort, Port Macquarie, NSW, 
Australia (31.4461°S, 152.9272°E; WGS 84; 22 m elev.). This locality 
has a high density of I. lesueurii that are habituated to humans, 
and females live on highly overlapping home ranges (Baird et al. 
2012. PLoS ONE 7:41819). Predatory Lace Monitors (Varanus var-
ius) often travel through this study site searching for turtles, birds, 
lizards, and their eggs. At 1325 h, an adult V. varius (ca. 1.5 m total 
length) approached a female water dragon (21.5 cm SVL) that was 
basking on a creek bank. When the monitor was within 6 m of the 
female, she lifted and circumducted her right front limb once (Fig. 
1.), abruptly jerked her head upward four times in succession, and 
then circumducted her right front limb three times. Within 5 sec 
of the first female ceasing displays, a second female (19.0 cm SVL) 

perched ca 3–4 m away raised and jerked her head three times 
and then circumducted her left arm 10 times. The two females 
gave 21 displays over 75 sec, before they both fled and took ref-
uge in a nearby stand of dense vegetation. This burst of signaling 
is unusual because females in this population ordinarily display 
very infrequently (Baird et al. 2012, op. cit.). Whereas others have 
proposed that stereotypical arm and head movements may deter 
pursuit, or mimic locomotion to encourage attack when the lizard 
is otherwise stationary and hence better able to detect movement 
by the predator (Magnusson 1996. Herpetol. Rev. 27:60), our ob-
servations suggest they also may function as a warning signal in I. 
lesueurii, prompting nearby conspecifics to flee when a predator 
has been detected.

TERESA D. BAIRD (e-mail: looking4lizards@gmail.com) and TROY A. 
BAIRD, Department of Biology, University of Central Oklahoma, Oklahoma, 
USA (e-mail: tbaird@uco.edu); RICHARD SHINE, Department of Biological 
Sciences, Macquarie University, Sydney, New South Wales, Australia (e-mail: 
rick.shine@mq.edu.au).

LIOLAEMUS FORSTERI. RESPONSE TO FLOODING. Liolaemus 
forsteri is endemic to the high Andean ecosystems around La Paz 
in habitats characterized by low herbaceous vegetation, cushion 
plants, and dispersed rocks. Individuals often seek and occupy 
shelters in burrows excavated by rodents (e.g., Callomys lepidus) 
or under rocks (Aparicio et al. 2014. In Moya et al. [eds.], Historia 
Natural de un Valle en los Andes: La Paz, pp. 522–538. Instituto de 
Ecología - UMSA, La Paz, Bolivia). Burrow or rock shelters are typi-
cally occupied by single adults, although females do share them 
with their offspring during the wet season, from October to March 
(Baudoin and Pacheco 1991. In Baudoin and Forno [eds.], Historia 
Natural de un Valle en los Andes: La Paz, pp. 421–452. Servicio Grá-
fico Quipus, La Paz, Bolivia). Lizard activities above-ground are 
done close to their shelters and begin in the morning as tempera-
tures rise (Baudoin and Pacheco 1991, op. cit.). The shelters they 
use are vulnerable to flooding but little is known about how the 
species respond to such events. Here, we report a case noting how 
lizards respond to heavy post-rain flooding while in their shelters.

Our observations took place after large rain events on 4 and 
5 January 2019 in La Paz and its surroundings (Bolivian National 
Meteorology and Hydrology Service, www.senamhi.gob.bo; 24 Jun 
2020). On 6 January 2019, after heavy rains at the Jach´a Toloko 
peatland (16.33°S, 68.03°W; WGS 84; 4762 m elev.), we found four 
lizards emerging from three different flooded burrows near a re-
cently formed small rivulet between 1000–1020 h. A juvenile male 

Fig 1. Hemidactylus whitakeri feeding on a sun spider, Galeodes sp., 
in Belgaum, Karnataka, India.

Fig. 1. Intellagama lesueurii raising her front limb as a potential 
warning signal to a nearby female conspecific when a Varanus varius 
approached. 
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(70.25 mm SVL, 12.3 g) was found floating in the water with its 
head sticking above the waterline next to its burrow entrance, and 
it immediately escaped into its burrow upon our approach; this 
individual was captured 15 min later when it emerged again (Fig. 
1). An adult female (77.00 mm SVL, 17.8 g), and an unsexed ju-
venile (40.70 mm SVL, 1.8 g), presumably the female’s offspring, 
were found in a similar floating pose under the same conditions 
as the juvenile male. The presumed offspring emerged from the 
adult female’s flooded burrow shortly after we found the female. 
Finally, we found an adult male (89.50 mm SVL, 25.8 g) out and 
basking next to its flooded burrow with its tail still in the water 
(Fig. 2). Upon release, none of the lizards returned to their flooded 
burrows, but some minutes later they searched for, and entered 
into nearby non-flooded burrows ca. 3 to 7 m away.

Lizards that use burrows in regions that receive heavy rains 
risk being displaced by flooding, damage to the burrow, increased 
predation while searching for a new burrow, or even death from 
drowning (Ebrahimi et al. 2012. Herpetol. Notes 5:297–301). Local 
residents near Jach´a Toloko peatland report such rainfall events 
as those seen on 4 and 5 January 2019 are seasonally typical, and 
thus are a common habitat disturbance faced by L. forsteri. To our 
knowledge, these are the first reported observations of L. forsteri 
behavior after heavy rains that flood their burrows. In this case, 
the lizards remained near the flooded burrows as they basked, 
and possibly dried off. It is difficult to determine if their burrow 

searching behavior was in response to us capturing them, or due 
to them becoming warm enough to move, but we suspect that 
they may have searched for non-flooded shelters without our in-
tervention. It is not known if L. forsteri use multiple burrows, but 
our observation suggests they do and that flooding events might 
affect their spatial-temporal use and occupancy (Bull et al. 2015. 
Amphibia-Reptilia 36:119–124; Treilibs et al. 2019. J. Arid Environ. 
167:8–17).

We all thank Robert Mason, Cristian Abdala, and Fausto Mén-
dez-De la Cruz for language assistance and valuable commentar-
ies to improve the manuscript.
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com); MAURICIO OCAMPO, Departamento de Biología, Universidad de 
La Serena, Casilla 554, La Serena Chile. Doctorado en Ciencias Biológicas, 
Ecología de Zonas Áridas (EZA), Chile (e-mail: mauiocampo@gmail.com); 
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PHRYNOSOMA SOLARE (Regal Horned Lizard). HIBERNAT-
ING POSTURE. On 28 February 2008 eight adult hibernating fe-
male Phrynosoma solare were excavated in the Altar Valley, Pima 
County, Arizona, USA (32.0365°N, 111.3962°W; WGS 84; 822 m 
elev.). Lizards had been in hibernation since September 2007, 
all having been radio tracked since late May, June, and early July, 
and their excavation was to remove the radio-transmitters (Holo-
hil PD-2), without terminating hibernation. Surface protruding 
radio-antennae from the lizards facilitated locating subsurface 
hibernating lizards. Lizards were gently exhumed by blowing air 
through a flexible clear-plastic tube (1/4 “ internal diameter) or a 
drinking straw, and by scrape-digging surface soils with an 18 cm 
metal spatula. The depth to the highest point on the lizard’s mid-
backs was 1–2 cm in all but one lizard. All of the hibernation sites 
were never directly under shrub cover, or associated surface litter, 
but some were close to dormant plants, but not near the base, or 
were under partially-collapsed grass mats. One P. solare, the deep-
est at 6 cm, was in a presumed rodent-excavated hole away from 
vegetation. With this one exception, all other hibernacula seemed 
to have been improvised by the lizards’ own self-burrowing ac-
tivities. Excavations were done between 1110–1235 h and were 
photographed at various stages (Sherbrooke 2021. Herpetol. Rev. 
52:411–412).

The underground positions (i.e., postures) of the lizards were 
all similar in that their forelegs were extended posteriorly along 
sides of the body and rotated so that their “palms” were oriented 
upwards (see photograph, plate 67, p. 108, of similar hibernating 
position in Phrynosoma cornutum; Sherbrooke 2003. Introduc-
tion to Horned Lizards of North America. University of California 
Press, Berkeley. 178 pp.). The rear legs were folded (femur forward, 
tibia/fibula backward, digits forward), palms down and held 
against the posterior sides of the lizards’ bodies, and tails were 
usually gently curled to one side. Their heads were held horizontal 
and close against their bodies.

The limb and body positions assumed by these horned liz-
ards during hibernation, as in P. cornutum (Sherbrooke 2003, 
op. cit.), strongly suggest their entry into hibernation sites was 
by means of rapid lateral flexing of the head and body to shuffle 
burrow the lizards into subsurface locations (plates 45–48, pp. 
82–83 in Sherbrooke 2003, op. cit.). In no way does this form of 

Fig. 1. Liolaemus forsteri with water up to neck next to its flooded 
burrow entrance near La Paz, Bolivia.

Fig. 2. Liolaemus forsteri basking next to its flooded burrow near La 
Paz, Bolivia.



Herpetological Review 52(3), 2021

652652    NATURAL HISTORY NOTES

attaining subsurface location resemble female P. solare nest site 
excavation of tunnels during nesting, which involves digging by 
left-and-right forelimb switching to excavate and remove soil 
(WCS, pers. obs.). It is unclear if this hibernation posture, and 
assumed method of entry, is universal for all Phrynosoma.

Phrynosoma utilize a wide array of hibernation sites and 
depths throughout their range. For example, one P. cornutum hi-
bernating in south Texas may be solely under leaf or debris litter 
(Fair and Henke. 1997. J. Wildl. Manage. 61:1366–1370), and clus-
tered dormant juveniles were found in shallow surface depres-
sions in Oklahoma (Mook et al. 2017. Herpetol. Rev. 48:197–198). 
Whereas hibernating P. mcallii in southern California were found 
in burrows (Wone and Beauchamp 2003. J. Herpetol. 37:679–
686), apparently dug by the lizards in a manner and form similar 
to those dug and utilized as refuges during high temperatures of 
the activity season and for nest burrowing. Overwintering sites 
of P. hernandesi in northeastern Colorado appear to be reached 
by burrowing into banks rather than into flatter substrates 
(Mathies and Martin 2008. J. Herpetol. 42:163–171); and in the 
northern reaches of Phrynosoma distribution, Alberta, Canada, 
P. douglasii brevirostre utilize shallow hibernacula, under 10 cm 

of loose soil, on south-facing slopes sheltered by snow insulation 
(James et al. 1997. Alberta Environ. Protection, Wildl. Manage 
Div., Wildl. Status. Rep. No. 5. Edmonton, Canada). Hibernation 
postures were not noted in these studies, and to my knowledge 
this is the first report of this in Phrynosoma but differing predict-
able hibernation postures may result from different excavation 
methodologies utilized in seeking refuge in varied substrata and 
under divergent climatic conditions.

I thank C. J. May for facilitating various aspects of the study.
WADE C. SHERBROOKE, Southwestern Research Station, American 

Museum of Natural History, Portal, Arizona 85632, USA; e-mail: wcs@amnh.
org.

PLESTIODON FASCIATUS (Common Five-lined Skink). 
CLUTCH RELOCATION. Plestiodon fasciatus is a common, me-
dium-sized, skink with a widespread distribution throughout 
much of the eastern and central United States (Powell et al. 2016. 
Peterson Field Guide to Reptiles and Amphibians of Eastern and 
Central North America. Fourth edition. Houghton Mifflin Har-
court, Boston, Massachusetts. 494 pp.). The nesting habits of 
this lizard have been well documented where brooding females 

Fig. 1. Relocation of an egg clutch by a brooding female Plestiodon fasciatus: A) initial nesting site of brooding female; B) second observation 
of brooding female at initial nesting site; C) relocation of egg clutch (arrow points to site of original nest cavity).
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excavate shallow nesting cavities under decaying stumps, logs, 
and flat rocks (Fitch 1954. Univ. Kansas Publ. Mus. Nat. Hist. 
8:1–156). In the following, I report on the relocation of eggs by a 
brooding female.

On three occasions (11 June 2021, 1355 h; 17 June 2021, 1648 
h; 1 July 2021, 1425 h), I observed a brooding female P. fasciatus 
and her egg clutch (Fig. 1) in Conway County, central Arkansas, 
USA (35.19166°N, 92.715°W; WGS 84; 108 m elev.), ca. 2 km N of the 
city of Morrilton. The nesting cavity was beneath a short, narrow, 
log (ca. 150 mm in width and depth; 1.8 m in length) situated on 
the surface of a north-facing, vegetated, red clay embankment 
adjacent to a small backyard pond. Upon initial discovery of the 
nest, the female appeared to have recently laid two noticeable 
eggs (Fig. 1A) and on the second observation date, six days later, 
the female was brooding 10 eggs (Fig. 1B). In the 14 days between 
second and third observation the female had excavated and 
moved the entire egg clutch to a new nesting site ca. 150 mm from 
the original location (Fig. 1C). The female was attending the nest 
on the third observation but had rapidly moved away from the 
eggs and out of camera view upon lifting the log.

Female P. fasciatus are known to reposition eggs within a nest 
cavity or even re-gather scattered eggs (Noble and Mason 1933. 
Amer. Mus. Novit. 619:1–29), but relocation of an entire clutch has 
not been reported for this well studied species (Fitch 1954, op. cit.). 
To my knowledge this is the first instance of clutch relocation by a 
brooding female.

STANLEY E. TRAUTH, Department of Biological Sciences, Arkansas 
State University, State University, Arkansas 72467, USA; e-mail: strauth@
astate.edu.

RIAMA UNICOLOR (Unicolored Lightbulb-lizard). LIMB MAL-
FORMATION and ECTRODACTYLY. Riama unicolor is a fossorial 
lizard distributed in the montane forests and rural agricultural 
and urban habitats in the northern Andes of Ecuador (Valencia 
and Garzón 2011. Guía de Anfibios y Reptiles en Ambientes Cer-
canos a las Estaciones del OCP. Fundación Herpetológica Gustavo 
Orcés, Quito, Ecuador. 268 pp.). They spend much of their lives in 
tunnels they excavate, but can also be found under rocks, woody 
debris, and other detritus (Arteaga et al. 2013. Los Anfibios y Rep-
tiles de Mindo. Universidad Tecnológica Indoamérica, Quito, Ec-
uador. 133 pp.; Kizirian 1996. Herpetol. Monogr. 10:85–155). On 12 
April 2021, at 1705 h, we found two adult R. unicolor under debris, 
nearby crops near the town of Oyambarillo, Yaruqui Parish, Pich-
incha Province, Ecuador (0.19390°S, 78.32924°W; WGS 84; 2431 m 
elev.). Both lizards presented limb abnormalities not previously 
reported in this species to our knowledge.

The first individual (52 mm SVL, 48 mm tail length) was in 
the process of shedding, and both forelimbs were deformed and 
severely truncated. The left forelimb length was 2 mm and was 
missing the phalanges, carpal bones, the radius, ulna, and most of 
the humerus; the right forelimb measured 5 mm and was missing 
the phalanges, carpal bones, and part of the humerus (Fig. 1). 
There was no evidence the cause of this was due to injury and 
appeared to be developmental in origin. The second lizard (58 
mm SVL, 73 mm total length) was missing digits, an abnormality 
known as ectrodactyly, on the left forelimb and left hindlimb (Fig. 
2). The left forelimb was missing the third and fourth phalanges 
and the left hindlimb showed incomplete phalanges, most severe 
on the third, fourth, and fifth phalanges. 

To our knowledge this is the first report of limb abnormalities 
in R. unicolor, and despite these limb abnormalities the lizard’s 
movement did not appear to be impacted. Reports of limbs 

malformations in lizards is rare but has been noted in wild lizard 
populations (e.g., Gkourtsouli-Antoniadou et al 2017. Herpetol. 
Notes 10:233–234; Kolenda et al 2017. Herpetol. Notes 10:713–
716; Datta and Hasan 2020. Herpetol. Bull. 152:34–35), and their 
origins may be caused by environmental factors (pollution and/
or chemical pollutants) or genetics (Bellairs 1981. In Cooper and 
Jackson [eds.], Diseases of the Reptilia, pp. 469–485. Academic 
Press, London).

We thank Jorge Valencia, and Juan Carlos Gómez for their 
comments. We are also grateful to José Tipantiza and Zoila 
Tuguminago for their field assistance.
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SCINCELLA BOETTGERI (Boettger’s Ground Skink). ARBO-
REALITY. The ground skink Scincella boettgeri is endemic to 

Fig. 1. Forelimb malformations in Riama unicolor from Pichincha 
Province, Ecuador.

Fig. 2. Ectrodactyly in Riama unicolor from Pichincha Province, Ec-
uador.
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the Miyako and Yaeyama Islands of the southern Ryukyus, Ja-
pan and is strongly associated with leaf litter habitat (Nakachi 
and Tanaka 2004. Bull. Okinawa Pref. Mus. 30:27–35). Little is 
known about this species' ecology or behavior, but Nakachi 
and Tanaka (2004, op cit.) noted that S. boettgeri sometimes 
uses tree trunks on Iriomotejima Island of the Yaeyama Islands 
but did not provide further details. Here, we report field obser-
vations of S. boettgeri using arboreal habitats in the forest on 
Miyakojima Island (24.8091°N, 125.3181°E, WGS 84; 16 m elev.).

On 8 March 2020 we observed six S. boettgeri perched on 
tree trunks over the course of two hours (1330–1520 h). All 
six lizards were perched motionless to the tree trunks in a 
horizontal position with their head pointing either slightly 
downward or vertically downward toward the leaf litter. The 
arboreal perch height ranged from 20–100 cm (mean height 
= 56.7 cm) above the leaf litter and were found on flat trunks 
(Fig. 1), a gnarled tree knot, or near a branch fork. Only two of 
the lizards jumped straight to the ground when we approached 
them. Our observations suggest that arboreal behaviors of S. 
boettgeri are not rare as were mentioned by Nakachi and Tanaka 
(2004, op cit.), but may be common at least on Miyakojima and 
Iriomotejima Islands. We are not sure why S. boettgeri climbs 
but it could be related to foraging to get a better vantage point 
for prey, or a part of their social system since we found pairs 
close to each other.

SHINYA OKABE (e-mail: okabe.shinya.57a@st.kyoto-u.ac.jp) and 
TAKASHI O. YATO, Graduate School of Science, Kyoto University, Sakyo, 
Kyoto 606-8502, Japan; Research Fellow of Japan Society for the Promo-

tion of Science (e-mail: yato.takashi.76s@st.kyoto-u.ac.jp); MASAHARU 
MOTOKAWA, The Kyoto University Museum, Kyoto University, Sakyo, 
Kyoto 606-8501, Japan (e-mail: motokawa.masaharu.6m@kyoto-u.ac.jp).

TARENTOLA ANNULARIS (Ringed Wall Gecko). DIET. Taren-
tola annularis is a thick-bodied gecko native to northern Africa 
(Jamison et al. 2017. Salamandra 43:299–303), which has been 
introduced to multiple counties in Florida since the first obser-
vation in 1990 (Bartlett 1997. Reptilian 4:44–50; Meshaka et al. 
2004. The Exotic Amphibians and Reptiles of Florida. Krieger 
Publishing Company, Malabar, Florida. x + 155 pp.). In their na-
tive range their diet mainly consists of invertebrates and plant 
matter (Ibrahim 2004. Zool. Middle East. 31:23–28); however, 
they are also known to eat vertebrates including a gerbil (Cro-
chet and Renoult 2008. Herpetol. Notes 1:58–59) and conspe-
cifics (Ibrahim 2001. Gecko 2:6). The only diet study in their 
non-native range in Florida (N = 12 T. annularis) found various 
invertebrates and two other introduced gecko species, Hemi-
dactylus frentatus (Common House Gecko) and Cosymbotus 
platyurus (Asian House Gecko; Meshaka et al. 2004, op. cit.). 
Here we report the first known instance of a wild T. annularis 
preying on a member of the genus Anolis.

On 5 October 2019, at 2041 h, we observed an adult T. 
annularis clutching an adult Anolis sagrei (Brown Anole) in its 
jaws in Davie, Florida, USA (26.0455°N, 80.2186°W; WGS 84; 9 
m elev.). The gecko was gripping the anole by its torso and the 
anole appeared to still be alive (Fig. 1). Upon being approached 
the gecko ran up and over the top of a cement wall and out of 

Fig. 1. Scincella boettgeri on tree trunk. 
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Fig. 1. Tarentola annularis gripping a captured Anolis sagrei by the 
torso in Florida, USA.
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view while clutching the anole. While we did not visually confirm 
the T. annularis successfully ingest the A. sagrei, this interaction 
was predatory in nature.

Based on diet records from its native and non-native range, 
T. annularis would be expected to prey on small nocturnal 
vertebrates in the areas where it is introduced (Meshaka 2011. 
Herpetol. Conserv. Biol. 6:1–101). Based on our observation, we 
suggest that this risk also extends to small diurnal vertebrates 
whose behaviors and choice of refugia leave them exposed 
to nocturnal predators, such as anoles. Although established 
populations of T. annularis are currently sparse, future dispersal 
or population growth in these areas could impact native lizards, 
such as A. carolinensis. Even though our observation involved 
two introduced species, A. sagrei is similar in stature and habits 
to A. carolinensis, which could easily fall prey to T. annularis.

MADISON E. A. HARMAN, Department of Wildlife Ecology and Con-
servation, University of Florida, 110 Newins-Ziegler Hall, Gainesville, Flor-
ida 32611, USA (e-mail: madison.harman@ufl.edu); KATHRYN DAVISON 
(e-mail: kathryndavison707@gmail.com); KRISTIN DYER, Department 
of Biology, Texas State University, 601University Drive, San Marcos, Texas 
78666, USA (e-mail: ked75@txstate.edu).

UROSAURUS ORNATUS (Ornate Tree Lizard). PREDATION. 
American Kestrels (Falco sparverius) prey on a variety of small 
reptiles (see review in Frixione and Rodriguez-Estrella 2020. J. 
Nat. Hist. 54:2713–2732). Indeed, squamate reptiles dominated 
the biomass of prey consumed by nesting F. sparverius in an an-
thropogenically fragmented Sonoran Desert habitat in southern 
Baja California, Mexico (Frixione and Rodriguez-Estrella 2020, 
op. cit.). In relatively open Sonoran Desert habitat near Care-
free, Arizona, Randy Babb (pers. comm.) observed a pair of F. 
sparverius return to their nest with a variety of lizards, including 
Aspidoscelis tigris, Callisaurus draconoides, Sceloporus magister 
and Uta stansburiana. Nonetheless, to our knowledge, Urosau-
rus ornatus have not been identified as prey of F. sparverius.

In early March 2021, we became aware of a nesting pair of 
F. sparverius immediately to the east of our adjacent homes in 
north Phoenix, Arizona, USA (33.61745°N, 112.06139°W; WGS 
84; 399 m elev.). We regularly observed the male F. sparverius 
perching on a dead branch of an ornamental tree roughly 20 
m from the nest cavity located in a well-trimmed date palm 
(Phoenix dactylifera). The male often returned to its perch with 
a prey item while vocalizing, alerting us to its presence. We 
observed the birds haphazardly from 14 April 2021 through 5 
May 2021; on some days the nest site vicinity was observed for a 
total of 1–2 h, and for far briefer periods on other days. We used 
binoculars and a camera with a telephoto lens to identify prey 
to species.

Over the course of three weeks, we observed the male F. 
sparverius with five adult Urosaurus ornatus (two on 14 April 
2021, and one on 19, 24 and 27 April 2021) and three young adult 
Aspidoscelis tigris (16, 17 and 5 May 2021). We only counted 
lizards that appeared freshly-killed and relatively intact (> 75% of 
the head and torso) to avoid counting prey that might have been 
cached and retrieved multiple times. We identified U. ornatus by 
the flashes of turquoise on the ventral surfaces (in males only), 
the mottled dorsal pattern resembling tree bark, and the banded 
tail (Fig. 1). Falco sparverius are generally thought to forage in the 
vicinity of nesting sites (Frixione and Rodriguez-Estrella 2020, op. 
cit.), which may explain why U. stansburiana, a ground-dwelling 
lizard common in nearby Lookout Mountain Preserve, 600 m to 
the east of the nest site, was not detected among the prey items. 

In early May the birds abandoned the nest for unknown reasons, 
and our observations ceased.

Urosaurus ornatus is ubiquitous in the Phoenix Metropolitan 
area, exploiting the greatly increased vertical habitat afforded by 
block walls and trees associated with the suburban landscape 
(Sullivan et al. 2014. Urban Nat. 2:1–18). From 1991 through 
2020, cursory searches (ca. 10 min duration) for U. ornatus 
to photograph in one of our yards typically yielded 3–5 adults 
active on a given afternoon in April and May during most years. 
However, during the time the F. sparverius were resident in April 
and May 2021, five separate afternoon searches yielded only a 
single adult lizard on two of the five occasions. Our observations 
suggest that F. sparverius may represent a significant predator 
of U. ornatus (and possibly A. tigris) in the anthropogenically 
altered environments of Arizona.

Thanks to Randy Babb, Rob Bowker, Wally De Young, and Dave 
Pearson for insights about the natural history of F. sparverius.

BRIAN K. SULLIVAN, School of Mathematical and Natural Sciences, 
Arizona State University, P.O. Box 37100, Phoenix, Arizona 85069, USA (e-
mail: bsullivan@asu.edu); GILLIAN RICE, 14417 North 9th Street, Phoenix, 
Arizona 85022, USA (e-mail: gillian55@me.com).

SQUAMATA — SNAKES

AGKISTRODON PISCIVORUS (Northern Cottonmouth). DIET. 
New and novel records of diet composition are important for doc-
umenting species’ natural history and potential niche breadth 
and overlap between predators and prey. Agkistrodon piscivorus 
is an opportunistic predator that typically uses a sit-and-wait 
foraging strategy, but also engages in active foraging (Lillywhite 
and McCleary 2008. S. Am. J. Herpetol. 3:175–185; Eskew et al. 
2009. J. Zool. 277:179–186) and sometimes scavenging (Devault 
and Krochmal 2002. Herpetologica 58:429–436; Lillywhite and 
Brischoux 2012. J. Zool. 286:194–199). They are known to con-
sume a wide diversity of prey including invertebrates, fish, 

Fig. 1. American Kestrel with Urosaurus ornatus in Arizona, USA.
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amphibians, birds in captivity (Conant 1929. Bull. Antivenin 
Inst. Amer. 3:61–64), reptiles, including other snakes (Roth et 
al. 2003. Herpetol. Rev. 34:60), mammals, and carrion (Vincent 
et al. 2004. J. Zool. 264:53–59; Schalk et al. 2018. Herpetol. Rev. 
49:1–5). Mammalian prey include species from the families Cri-
cetidae, Soricidae, Muridae, Sciuridae, and Leporidae (Cross 
2002. Herpetol. Rev. 33:55–56; Lillywhite and McCleary 2008, 
op. cit.; Schalk et al. 2018, op. cit.) typically make up less than 
15% of overall diet (Vincent et al. 2004, op. cit.) while mammals 
comprised about 21% of the overall diet in Texas populations of 
A. piscivorus (Burkett 1966. Univ. Kansas Publ. Mus. Nat. Hist. 
17:435–491; Schalk et al. 2018, op. cit.). Here, we report a mam-
mal species, Scalopus aquaticus (Eastern Mole) that has not 
been observed or recorded as a potential prey item for Agkis-
trodon piscivorus.

We collected an adult male A. piscivorus (52.3 cm SVL, 182 
g) on 18 July 2020 within Harmon Creek, Walker County, Texas, 
USA (30.74624°N, 95.47113°E; WGS 84). Following capture, this 
individual defecated in its cage and hairs found in the defecate 
were collected and preserved in 70% ethanol for later analysis. 
Hairs were cleaned and freed of grease (in tepid water with 
detergents) and again stored in 70% ethanol in preparation 
of light microscopy. Medullar slides were prepared by placing 
and saturating hairs in xylene to further remove fecal matter 
and tissue. Hairs were then immersed in Permount® (Fisher 
Scientific), which penetrates the medulla enabling visualization 
of the medulla structure (Teerink 1991. Hair of West-European 
Mammals. Cambridge University Press, Cambridge, England. 
224 pp.), mounted on slides with cover glass, and examined at 
40× and 100× magnifications using an Echo Revolve optical/
fluorescence microscope.

We prepared hairs for scanning electron microscopy (SEM) 
imaging by affixing isolated hairs to an SEM stub using carbon 
tape. Specimens were sputter coated with gold for 60 sec 
(200A) using a Cressington-108 auto sputter coater. We used a 
Hitachi SU3500 SEM with secondary electron detector under 
high vacuum with an acceleration voltage ranging from 1–10kV 

and a working distance of 5 mm (Das Murtey and Ramasamay 
2016. In Janecek and Kral [eds.], Modern Electron Microscopy 
in Physical and Life Sciences, pp. 161–185. InTech, Rijeka, 
Croatia).

Microscopy images (Fig. 1) of hairs were used to examine 
three primary hair characteristics: medulla type, scale type, 
and shaft diameter. Diagnostic comparisons with taxonomic 
keys (Moore et al. 1974. Bull. Wyoming Game and Fish Dept. 
14:1–177; Debelica and Thies 2009. Atlas and Key to the Hairs 
of Terrestrial Texas Mammals. Special Publications Museum of 
Texas Tech University, Number 55, College Station, Texas. 102 
pp.) indicated that hair samples belong to Scalopus aquaticus 
(Soricomorpha: Talpidae) based on the discontinuous, simple 
medulla containing cells of mixed shape that occupy the entire 
shaft, and the cuticula being imbricated and elongated with a 
visible medulla.

While A. piscivorus and S. aquaticus share a similar 
distribution throughout much of the eastern USA and are 
sympatric in many areas, our survey of the literature suggests 
that this diet record for A. piscivorus is novel. More significantly, 
this is the first diet record for any member of the mammalian 
Talpidae family.

WILLIAM I. LUTTERSCHMIDT (e-mail: lutterschmidt@shsu.edu), 
ZANDER E. PERELMAN, DREW R. NEYLAND, MONTE L. THIES, Depart-
ment of Biological Sciences, Sam Houston State University, Huntsville, Tex-
as 77341, USA; ERIC D. ROTH, Department of Department of Psychological 
and Brain Sciences, University of Delaware, Newark, Delaware 19716, USA.

AHAETULLA BOREALIS. DIET. Ahaetulla borealis is a slender 
arboreal colubrid with a geographic distribution limited to the 
Northern Western Ghats, from Devimane Ghats in Karnataka 
to Matheran in Maharashtra, India (Mallik et al. 2020. Zootaxa 
4874:1–62). Ahaetulla cf. nasuta is known to feed primarily on 
small mammals, birds, lizards, frogs, and occasionally other 
snakes and fishes (De Silva 1990. Colour Guide to the Snake of Sri 
Lanka. R&A Publishing Ltd. Portishead, Avon, UK. 130 pp.; Das 
2010. A Field Guide to the Reptiles of South-East Asia. New Hol-
land Publisher, London. 376 pp.). There have been no reports of 
the diet of A. borealis. Here we report the first record of A. borealis 
feeding on Uropeltis cf. macrolepis (Shield Tail Snake). 

We encountered an A. borealis at Matheran in the Raigad 
District, Maharashtra, India (18.99532°N 73.27063°E; WGS 84; 
780 m elev.) biting the head of a U. cf. macrolepis on 14 July 2019 
at 1202 h. The A. borealis (ca. 115 cm total length) remained 
immobile for ca. 3 min, until the prey finally stopped resisting 
and died (Fig. 1). Consumption was completed in ca. 20 min.

Fig. 1. Light microscopy (A and B) and SEM (C and D) images of East-
ern Mole (Scalopus aquaticus) hairs isolated from a fecal sample ex-
creted by an Agkistrodon piscivorus from Texas, USA. Scale bars (mi-
crometers) are displayed on each image. Microscopic images were 
provided by the Sam Houston State University Image Facility with 
the help of Rajesh Prabhu Balaraman.

Fig. 1. Ahaetulla borealis feeding on a Uropeltis cf. macrolepis in Ma-
harashtra, India.
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ATHERIS NITSCHEI (Great Lakes Bush Viper). ENDOPARA-
SITES. Atheris nitschei is known from the Albertine Rift of Dem-
ocratic Republic of the Congo, Rwanda, Burundi, and Uganda 
(Spawls et al. 2018. Field Guide to East African Reptiles, 2nd ed., 
Bloomsbury, London, UK. 624 pp.). Eleven A. nitschei (mean SVL 
= 406.2 mm ± 86.8 SD, range: 210–553 mm) housed in the Biodi-
versity Collections, University of Texas at El Paso (UTEP) were ex-
amined. Snakes were from the Democratic Republic of the Congo 
(UTEP 22294, 22297–222304) and Burundi (UTEP 22295, 22296). 
The body cavity of each specimen was removed, and the gastro-
intestinal tract was opened using a stainless steel razor blade 
and the contents were examined using a dissecting microscope. 
Each helminth was removed with jewelers forceps. Helminths 
were cleared in lactophenol, examined under a compound mi-
croscope, and identified to species by comparisons with the 
original descriptions. Cestodes were regressively stained in he-
matoxylin, mounted in Canada balsam, cover slipped and stud-
ied as whole mounts. Two Ophidascaris radiosa were identified 
from the small intestine in UTEP 22298, three in UTEP 22304, 
three in UTEP 2230, one in UTEP 22299, two in UTEP 22297, 
and three Ophiotaenia congolensis from the small intestine in 
UTEP 22304, one in UTEP 22301, three in UTEP 22300, and one 
in UTEP 22302. Helminths were deposited in the Harold W. Man-
ter Laboratory (HWML), University of Nebraska, Lincoln, USA: 
Ophidascaris radiosa (HWML 112168); Ophiotaenia congolensis 
(HWML 112169). 

Ophidascaris radiosa was described by Baylis (1920. 
Parasitology 12:411–426) and is known from several African 
snakes: Bitis gabonica (Baylis 1920. Parasitology 12:253–264); 
Atheris nitschei, Bitis arietans, Bitis nasicornis, Boaedon lineatus, 
Causus rhombeatus (Sprent 1988. Syst. Parasit. 11:165–213). 
The spicules in our examples of O. radiosa from A. nitschei were 
longer than those listed in Sprent (1988, op. cit.), 1.40–1.55 mm 
vs. 0.49–0.80 mm, but descriptive morphology is much the same.

Ophiotaenia congolensis was described by Southwell and 
Lake (1939. Ann. Trop. Med. Parasitol. 33:63–90, 107–123) from 
the snakes Boaedon lineatus and B. olivaceus. Ophiotaenia 
congolensis in A. nitschei is a new host record.

STEPHEN R. GOLDBERG, Department of Biology, Whittier Col-
lege, Whittier, California 90608, USA (e-mail: sgoldberg@whittier.edu); 
CHARLES R. BURSEY, Department of Biology, Pennsylvania State Uni-
versity, Shenango Campus, Sharon, Pennsylvania 16146, USA (e-mail: 
cxb13@psu.edu); CHIFUNDERA KUSAMBA, Laboratoire d’Herpétologie, 
Département de Biologie, Centre de Recherche en Sciences Naturelles, 
Lwiro, Democratic Republic of Congo (e-mail: chifkusamba@gmail.com); 
ELI GREENBAUM, Department of Biological Sciences, University of Texas 
at El Paso, UTEP Biodiversity Collections, El Paso, Texas 79968, USA (e-mail: 
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BOTHRIECHIS SCHLEGELII (Eyelash Viper). DIET and MOR-
TALITY. Bothriechis schlegelii is a medium-sized, arboreal, 
mainly diurnal, venomous pitviper, usually bearing spine-like 
superciliary scales. This species is reported to prey upon rodents, 
bats, lizards, anurans, and possibly small birds (Campbell and 
Lamar 2004. Venomous Reptiles of the Western Hemisphere. 

Comstock Publishing Associates, Ithaca, New York. 870 pp.). In 
this work, we report a predation attempt of B. schlegelii upon a 
bat, that resulted in the death of both individuals.

While conducting fieldwork at Turrialba, Costa Rica 
(9.8897°N, 83.6806°W; WGS 84; 646 m elev.), at 1700 h on 30 
December 2020, GCC encountered an adult B. schlegelii coiled 
over a banana tree (Musa sp.). Afterwards, a Dermanura watsoni 
(Thomas’s Fruit-eating Bat) approached the plant, and the snake 
struck it. Upon closer examination, it was observed that the 
snake, which was hanging from its prehensile tail, had its right 
fang firmly attached to the bat’s inner lower jaw, which was also 
biting the lateral portion of the snake’s head. Both snake and bat 
fell from the banana tree, and remained on the ground for ca. 
15 min, firmly attached to each other. After this, both animals 
stopped moving and died. Specimens were not collected.

While the bite from the snake probably resulted in the 
bat’s death from envenomation, the snake’s death can possibly 
be attributed to airway collapse (as the bat bit its trachea) or 
blunt trauma from the bite. Previous cases of accidental deaths 
during attempted predation in snakes have been reported (see 
Caramaschi and Niemeyer 2012. Herpetol. Notes 6:429–430). 
This is the first record of an attempted predation of B. schlegelii 
on D. watsoni and is also the first one to result in the death of 
both predator and prey.

We would like to thank J. D. Willson and Andrew Durso for 
their constructive criticism and comments to our manuscript. 
OME-N was funded by CNPq with a PIBIC Grant (136628/2016-8). 
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BOTHROCOPHIAS CAMPBELLI (Campbell’s Toad-headed 
Pitviper). MALE COMBAT. Bothrocophias campbelli is distrib-
uted in humid tropical and subtropical forest across the occi-
dental Andean foothills between 725 and 2225 m elev. (Valen-
cia et al. 2016. Serpientes Venenosas de Ecuador: Sistemática, 

Fig. 1. Predation attempt of Bothriechis schlegelli on Dermanura wat-
soni in Costa Rica, which resulted in both individuals dead on the 
ground.
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Taxonomía, Historia Natural, Conservación, Envenenamiento 
y Aspectos Antropológicos. Quito: Fundación Herpetológica 
Gustavo Orcés, 443 pp.). This terrestrial snake has nocturnal and 
crepuscular habits; when it is not active, it hides under moist 
logs and leaf litter (MECN 2010. Serie Herpetofauna del Ecua-
dor: El Chocó Esmeraldeño, Quito 5:1–232). Combat between 
male snakes is a behavior mostly related to intrasexual competi-
tion for mating, or for breeding territories (Akester 1979. Copeia 
52:124–128). Although this behavior has been reported for sever-
al snake species (Shine 1978. Oecologia 33:269–277), it is seldom 
observed in the wild. On 3 March 2020, at 2130 h, at Nambillo, 
Mindo Parish, Los Bancos Canton, Pichincha Province, Ecuador 
(0.08209°S, 78.77124°W; WGS 84; 1650 m elev.), we discovered 
two individuals of B. campbelli intertwined, twisting around one 
another in leaf litter. When the individuals realized our presence, 
the movements stopped, the snakes placed their heads in oppo-
site directions, and remained immobile. We stayed alert for 15 
min to observe their behavior, however no movements were ob-
served. The individuals were not collected or sexed. However, as 
twisting between individuals has been extensively described as 
a clear sign of male combat (Valencia et al. 2020. Herpetol. Notes 
13:329–332; Santos et al. 2020, Herpetol. Rev. 51:612), this record 
likely reflects a combat event between two males. This first ob-
servation of combat in B. campbelli confirms that reproductive 
strategies for this species are similar to other vipers.

We thank Natalia Pesantes-Villarreal for her field assistance.
LUIS TIPANTIZA-TUGUMINAGO, Centro de Rescate y Rehabilit-
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Wanish Kupairus Colectivo de Protección Ambiental, Carchi, Ecuador (e-
mail: vmwd_29@hotmail.com); PABLO MEDRANO-VIZCAÍNO, School 
of Biological Sciences, University of Reading, Whiteknights, Reading, 
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BOTHROPS ASPER (Fer-de-lance). DIET and OPHIOPHAGY. 
Bothrops asper is a large, terrestrial and nocturnal pit viper 
commonly found in the lowland and premontane forests of 
Central American and northern South America (Leenders 2019. 
Reptiles of Costa Rica. Cornell University Press, Ithaca, New 
York. 625 pp.). Juveniles mostly feed on frogs, lizards, snakes, 
and arthropods, whereas adults primarily feed on mammals 
and birds (Savage 2002. The Amphibians and Reptiles of Costa 
Rica: A Herpetofauna between Two Continents, between Two 
Seas. University of Chicago Press, Chicago, Illinois. 934 pp.; 
Sasa et al. 2009. Toxicon 54:904–922). A number of snake spe-
cies have been recorded as prey of B. asper, and ophiophagy 
in this species seems to be a common phenomenon (reviewed 
in Gabrysova et al. 2020. Herpetol. Rev. 51:859–860). Here, we 
report another case of ophiophagy by B. asper on Enuliophis 
sclateri (Sock-headed Snake), a small fossorial colubrid also in-
habiting lowland and premontane forests of southeastern Ni-
caragua to Colombia (Leenders 2019, op. cit.). 

At 0114 h on 25 March 2019, in rain, we found a juvenile B. 
asper (326 mm SVL, 56 mm tail length; measured using ImageJ 
software) ingesting an E. sclateri on a trail near Tortuguero 
National Park, Limón, Costa Rica (10.53023°N, 83.49643°W; 
WGS 84; 11 m elev.). We identified the E. sclateri based on the 
distinctive coloration and scalation of the head (Savage 2002, 
op. cit.; Fig. 1A). The site was surrounded by coastal lowland 
forest and was located ca. 20 m from a sandy beach. When we 

spotted the event, the ventral side of E. sclateri was facing above, 
and its head was protruding from the mouth of B. asper. The 
prey seemed to be already dead, and did not move throughout 
the entire observation. A conspicuous lump at the anterior part 
of the predator’s body was present, probably caused by the 
ingested prey (Fig. 1B). These observations suggest that the E. 
sclateri had either been swallowed tail-first, or from the middle 
of the body with it being folded into a U-shape. The prey was 
completely consumed at 0118 h. This is the first report on the 
interaction between the two species. 

We thank A. Mori for valuable comments on the manuscript.
KANTA FUJISHIMA, Graduate School of Informatics, Kyoto University, 
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BOTHROPS LEUCURUS (White-tailed Lancehead). DIET. Bo-
throps leucurus is a medium sized (ca. 0.5–1 m), terrestrial vi-
perid snake, distributed throughout Brazil’s northern Atlantic 
coastal forests, from the states of Ceará to Espírito Santo (Uetz 
et al. 2020. http://www.reptile-database.org; 9 July 2021). Its diet 
changes ontogenetically; juveniles eat mostly ectothermic ani-
mals such as anurans and lizards, whereas adults feed on mainly 
mammals (Bernarde 2012. Anfíbios e Répteis: Introdução ao 
Estudo da Herpetofauna Brasileira. Anolis Books, Curitiba, Bra-
zil. 320 pp.; Castro and Oliveira 2017. Herpetol. Rev. 48:445–446; 
Silva et al. 2015. Herpetol. Rev. 46:637). Hemidactylus mabouia 
(Tropical House Gecko) is a nocturnal and widely distributed 

Fig. 1. A juvenile Bothrops asper ingesting an Enuliophis sclateri in 
Limón, Costa Rica, showing the distinctive head coloration of the 
prey (A) and the lump on the anterior part of the predator’s body (B).



Herpetological Review 52(3), 2021

NATURAL HISTORY NOTES     659

gekkonid lizard that naturally occurs in Africa and Europe, be-
ing introduced in Central and South America and Florida (Uetz 
et al. 2020, op. cit.; Carranza and Arnold 2006. Mol. Phylogenet. 
Evol. 38:531–545). This species is well established in anthropic 
and perianthropic environments (Short and Petren 2012. Biol. 
Invasions 14:1177), and is known to be preyed upon by a great 
diversity of vertebrates and invertebrates (Nogueira et al. 2013. 
Herpetol. Notes 6:39–43) but, to our knowledge, has not been re-
corded in the diet of B. leucurus.

At 1600 h on 18 April 2020, in the Chácaras da Lagoa 
Condominium, a residential area located near the Área de 
Proteção Ambiental de Catolé e Fernão Velho, Municipally of 
Maceió, Alagoas, Brazil (9.5826°S, 35.7815°W; WGS 84; 100 m 
elev.), we found a dead juvenile B. leucurus female (MUFAL 
16149: 329 mm SVL, mass without prey: 15.5 g; Fig. 1) with a 
highly distended stomach. When the specimen was dissected, 
we found an adult female H. mabouia ingested headfirst 
(MUFAL 16149 [stomach contents]: 63 mm SVL, 4.1 g). Three 
other Brazilian Bothrops species (B. insularis, B. alcatraz and B. 
jararaca; Nogueira et al. 2013, op. cit.) are known to prey on H. 
mabouia, two of which are commonly found in urbanized areas, 
as is B. leururus. This record reinforces that, in areas of sympatry, 
H. mabouia can be a potential prey item for these snakes.

Specimen collected with approved permissions (SISBio/
ICMBIO 32920).
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nambuco, 50740-550, Recife, Pernambuco, Brazil (e-mail: marcosdubeux.
bio@gmail.com); LETÍCIA BRAGA PEIXOTO (e-mail: peixoto.lec@gmail.
com); ALINE HENRIQUE DE MELO (e-mail: alinemelo.ufal@gmail.com); 
TAMÍ MOTT, Laboratório de Biologia Integrativa, Universidade Federal 
de Alagoas, 57072-970, Maceió, Alagoas, Brazil (e-mail: tami.mott@icbs.
ufal.br).

BUNGARUS FASCIATUS (Banded Krait) and TRIMERESURUS 
CARDAMOMENSIS (Cardamom Mountains Green Pitviper). 
DIET and PREDATION. The elapid Bungarus fasciatus is wide-
ly distributed across southeast Asia and has a broad diet with 

recorded prey species consisting predominantly of snakes (Luu 
and Ha 2018. Herpetol. Rev. 49:543), however it is also known to 
feed on fish, frogs, skinks, and snake eggs (Chan-ard et al. 2015. A 
Field Guide to the Reptiles of Thailand. Oxford University Press, 
UK. 348 pp.; Chanhome et al. 2017. Asian Biomed. 5:311–328). 
Furthermore, B. fasciatus is known to consume carrion of at 
least two species of snake (Knierim et al. 2017. Herpetol. Rev. 
48:204–205). Herein, we report on the inclusion of Trimeresurus 
cardamomensis in the diet of B. fasciatus, which represents the 
first documentation of B. fasciatus consuming an arboreal viper.

In Phu Quoc National Park, Phu Quoc Island, Kien Giang 
Province, southern Vietnam (10.40466°N, 104.00463°E; WGS 
84; 4 m elev.), at 2200 h on 13 June 2020, a deceased adult T. 
cardamomensis (68.0 cm total length) was found draped over 
thin branches at a height of ca. 3 m in a small tree in lowland 
evergreen forest (Fig. 1A). An adult B. fasciatus (total length ca. 
140 cm) was observed ca. 1.5 m below the viper in the same tree. 
It is unclear whether the viper was envenomed or died of other 
causes. The viper was subsequently removed from the tree by 
the observers and photographed on the ground adjacent to 
the tree 3 m from where it was originally located, after which it 
was placed back at the root of the same tree. After ca. 14 min, 
the same krait had moved to the ground and proceeded to 
consume the viper head-first. The ingestion process took ca. 15 
min (Fig. 1B).

We are grateful to the management board of Phu Quoc 

Fig. 1. Bothrops leucurus (MUFAL 16149) with a freshly ingested 
Hemidactylus mabouia from Alagoas, Brazil; A) prey partially in the 
stomach, B) B. leucurus and C) H. mabouia in dorsal view. Scale bar 
10 mm.

Fig. 1. A) Trimeresurus cardamomensis as found, apparently de-
ceased, on the distal end of a tree branch; B) Bungarus fasciatus in 
the process of consuming the T. cardamomensis. 
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National Park (NP) for field work permission and support 
(permit number 148/VQG-KHTQT). This work is funded by the 
WCS John Thorbjarnarson Fellowship for Reptile Research (for 
Luan Nguyen) and Cleveland Metro Parks Zoo, USA (CMZ) for 
Asian Turtle Program (ATP) of Indo Myanmar Conservation 
(IMC).

DANIEL KANE, Zoological Society of London, Regent’s Park, London, 
United Kingdom, NW1 4RY (e-mail: daniel.kane@zsl.org); LUAN THANH 
NGUYEN and NGON QUANG LAM, Asian Turtle Programme – Indo-
Myanmar Conservation, CT1 Bac Ha C14 Building, To Huu Road, Ha Noi, 
Vietnam; MANH VAN LE, The Danang University, Da Nang University of 
Education, Vietnam; BENJAMIN TAPLEY, Zoological Society of London, 
Regent’s Park, London, United Kingdom, NW1 4RY.

CHILABOTHRUS SUBFLAVUS (Jamaican Boa). MALE COM-
BAT and REPRODUCTION. Chilabothrus subflavus is endemic 
to the Caribbean island of Jamaica where it is a habitat general-
ist. It has a patchy distribution across the island with infrequent 
recently sightings compared to the past (Gosse 1851. A Natural-
ist’s Sojourn in Jamaica. Longman, Brown, Green, and Long-
mans, London, England. 508 pp.; Gibson 1996. Dodo, J. Wildlife 
Preserv. Trust 32:143–155). Sightings of C. subflavus most fre-
quently occur in wet limestone forests as well as in agricultural 
and edge habitats (Miersma 2010. M.S. Thesis, The University 
of Montana, Missoula, Montana. ix + 58 pp.). Chilabothrus sub-
flavus is an arboreal species that prefers large trees with high 

vine and epiphyte density (Miersma 2010, op. cit.). It is a threat-
ened species throughout the island with threats including habi-
tat loss, introduced species, and human persecution/poaching 
(Henderson 1992. Carib. J. Sci 28:1–10; Tzika et al. 2008. Mol. 
Ecol. 17:533–544; Miersma 2010, op. cit.).

At ca. 2337 h on 7 March 2020, DS observed two male C. 
subflavus engaged in combat in a barn in the Westmoreland 
Parish outside the town of Savanna La Mar, western Jamaica. 
Along with these two males a female was less than 1 m above 
them. The two males were producing significant noise as they 
pushed each other downward. The combat lasted for ca. 5 min 
before the snakes seemed to be disturbed by the observer’s 
light. At this point the observer let the snakes be and returned 
an hour later to find the larger male breeding with the female. 
All three animals were then collected and held for observation. 
Combat and subsequent breeding were observed in a captive 
setting (Fig. 1) again at 0300 h on 8 March 2020, at 1736 h on 
15 March 2020, at 0026 h on 4 April 2020, and at 2226 h on 10 
April 2020.

Male combat and subsequent mating in C. subflavus has 
been previously observed in captivity (Bloxam and Tonge 
1981. J. Jersey Wildlife Preserv. Trust 18:64–74) and is known 
in the wild from other species of Chilabothrus (Hanlon 1964. 
Herpetologica 20:143–144) and other boids (Carpenter 1986. 
Smithsonian Herpetol. Inf. Serv. 69:1–18). Our survey of the 
literature suggests that our documentation of C. subflavus 
male combat represents either the first or one of the first 
observations in the wild for this species, although Gosse (1851, 
op. cit.) wrote about breeding aggregations. Additionally, our 
observation supports previous observations that male combat 
and breeding occur primarily at night in this species.

DWAYNE SMITH, National Environment and Planning Agency, 10 
Caledonia Avenue Kingston 5, Jamaica (e-mail: henirine@live.com); 
CALVIN H. SCHAEFER, Biology Department, Truman State University, 
Kirksville, Missouri 63501, USA (e-mail: chs8581@truman.edu); JUSTIN 
ELDEN, Highlands & Islands Conservatory, Belleville, Illinois, 62223, USA 
(e-mail: Highlandsislandsconservatory@gmail.com).

COLUBER CONSTRICTOR HELVIGULARIS (Brown-chinned 
Racer) and NERODIA TAXISPILOTA (Brown Watersnake). 
DIET and PREDATION. Coluber constrictor is known to con-
sume a variety of small mammal, amphibian and reptile prey, 
including both terrestrial and aquatic snakes (Ernst and Ernst 
2003. Snakes of the United States and Canada. Smithsonian In-
stitution Press, Washington D.C. ix + 668 pp.). The subspecies 
C. c. helvigularis occurs in the lower Chipola and Apalachicola 
River valleys in the Panhandle of Florida (Conant and Collins, 
1998. A Field Guide to Reptiles and Amphibians of Eastern and 
Central North America. Third edition. Houghton Mifflin Co., 
Boston, Massachusetts. 616 pp.). Coluber constrictor are known 
to be active foragers during daylight hours (Ernst and Ernst 
2003, op. cit.). At 1030 h on 19 March 2013, I was walking ca. 110 
m north of Route 20, on the east shore of the Apalachicola River, 
just west of Bristol, Liberty County, Florida, USA (30.43679°N, 
84.99872°W; WGS 84) when I noticed movement in the brush 
on the side of the trail. Upon closer examination I observed an 
adult male C. c. helvigularis (88.5 cm SVL) with the head of an N. 
taxispilota (ca. 70.5 cm SVL) in its mouth (Fig. 1). Although the 
N. taxispilota was struggling, the C. c. helvigularis had a firm 
grip and was able to swallow the prey through pterygoid-walk-
ing over the course of 1 h (Fig. 1). During consumption, the C. c. 
helvigularis was compressing zig-zag kinks in the watersnake’s 

Fig. 1. Male Chilabothrus subflavus observed in combat.
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body, a strategy often used by snakes to ingest prey that are 
close to their own body length (Jackson et al. 2004. Zoology 
107:191–200). This observation reports a new prey item for C. c. 
helvigularis and a new predator for N. taxispilota.

ROBERT T. ZAPPALORTI, Herpetological Associates, Inc., Environ-
mental Consultants and Research Biologists, 405 Magnolia Road, Pem-
berton, New Jersey 08068, USA; e-mail: rzappalort@aol.com.

CONTIA TENUIS (Common Sharp-tailed Snake). DIURNAL 
SURFACE ACTIVITY and ANTHROPOGENIC MORTALITY. 
Contia tenuis occurs in North America from central California, 
USA to southern British Columbia, Canada (Stebbins 2003. A 
Field Guide to Western Reptiles and Amphibians. Third edi-
tion. Houghton-Mifflin Company, Boston, Massachusetts. 560 
pp.). Contia tenuis is listed as Endangered in Canada and is a 
Candidate for listing in the state of Washington, USA. Typically 
observed under cover objects, such as rocks and logs, diurnal 
surface activity of C. tenuis has rarely been noted (Cook 1960. 
Herpetologica 16:163–173; Spalding 1993. Status of the Sharp-
tailed Snake in British Columbia. Wildlife Working Report No. 
WR-57). Peak activity under cover objects appears to be March–
June and September–November at study sites in Canada (En-
gelstoft and Ovaska 2000. Northwest. Nat. 81:35–43) at body 
temperatures 10–17°C (Nussbaum et al. 1983. Amphibians and 
Reptiles of the Pacific Northwest. University of Idaho Press, 
Moscow, Idaho. 332 pp.), though in California peak activity oc-
curs from February–April (E. Olson, pers. obs). Fitch (1936. Am. 
Midl. Nat. 17:634–652) and Ovaska and Engelstoft (1999. CON-
SEWIC status report on the Sharp-tailed Snake Contia tenuis 
in Canada in COSEWIC assessment and status report on the 
Sharp-tailed Snake Contia tenuis in Canada. Committee on the 
Status of Endangered Wildlife in Canada. Ottawa, Ontario) re-
ported that captive C. tenuis were active at the surface almost 
entirely after dark and Weaver (2004. Herpetol. Rev. 35:176) and 
COSEWIC (2009. COSEWIC Assessment and Status Review on 
the Sharp-tailed Snake Contia Tenuis in Canada. Committee on 
the Status of Endangered Wildlife in Canada. Ottawa, Ontario) 
report field observations of nocturnal surface activity. Here I 
report two instance of diurnal activity and two instances of an-
thropogenic mortality for C. tenuis.

At 1745 h on 22 March 2021, I discovered a live juvenile C. 

tenuis (ca. 90 mm SVL, 10 mm tail length) on a ca. 3 m wide 
asphalt open-space walking and bicycle path in suburban 
Roseville, California, USA (38.7688°N, 121.2284°W; WGS 84; ca. 
97 m elev.). The snake’s apparent direction of travel was towards 
a riparian corridor ca. 4 m away that maintains surface flow from 
nearby home irrigation and storm runoff year-round. The point 
of origin was seemingly from a residential backyard. Surrounding 
habitat is comprised of Quercus douglasii (Blue Oak) woodland, 
and ornamental landscaping associated with medium density 
single-family residences. This observation occurred on a mostly 
sunny day (ca. 17.5°C) two days after the last precipitation event.

Another observation of an apparently diurnally surface-
active C. tenuis occurred at 1614 h on 30 January 2021 when I 
discovered a dead juvenile C. tenuis (108 mm SVL, 15 mm tail 
length, 0.6 g) with a crushed skull apparently from being trod 
upon by a pedestrian or struck by a vehicle, such as a bicycle, on 
the same path as above (38.7664°N, 121.2335°W; WGS 84; ca. 85 
m elev.). No other injuries were observed on the specimen, and a 
still-damp blood stain on the pavement under the snake’s head 
was evidence that the mortality occurred recently at the location 
of discovery. The snake’s apparent direction of travel was towards 
a southeast-facing slope—an overpass embankment covered 
with rocks, ca. 3 m distant from the location of mortality. The 
point of origin was seemingly from the same riparian corridor 
as above ca. 3 m away. I observed postmortem spasms of the 
tail at the time of discovery in response to stimuli. The time of 
discovery, late in the afternoon and apparently soon after death, 
indicates that this individual was diurnally surface active when 
attempting to cross the path and the presumably accidental 
anthropogenic mortality occurred. This observation occurred 
on the first sunny day (ca. 15.5°C high temperature proximate to 
time of discovery) after a significant storm event occurring 26–29 
January 2021, with the area receiving ca. 7 cm of precipitation.

Finally, at 1645 h on 10 February 2021 I discovered a dead 
juvenile male C. tenuis ca. 47 m linear distance from the prior 
observation along the same path (38.7667°N, 121.2330°W; 
WGS 84; ca. 86 m elev.). Determination of time of death was 
not possible, but the specimen was completely flattened 
and desiccated indicating death several days prior. This 
individual was approximately the same size as the previous two 
observations, and sex was able determined by the observation 
of extended hemipenes. The snake’s apparent direction of travel 
towards the same rip-rap embankment described previously, ca. 
14 m distant from the location of mortality. The point of origin 
was seemingly from the same riparian corridor as above, ca. 25 
m to the east though the overpass’ perpetual shadow creates 
an area of bare ground between the edge of pavement and the 
stream. 

Though C. tenuis mortalities on multi-purpose bicycle paths 
have not been previously reported, Gregory Pauly also observed a 
dead C. tenuis on a bicycle path in the City of Davis, Yolo County, 
California (G. Pauly, pers. comm.), and collisions with bicycles as 
a cause of mortality is listed as an undocumented possibility and 
concern in the species’ Canadian recovery plan (Environmental 
and Climate Change Canada. 2017. Recovery Strategy for the 
Sharp-tailed Snake (Contia tenuis) in Canada [Proposed]. 
Species at Risk Act Recovery Strategy Series. Environment and 
Climate Change Canada, Ottawa, Ontario).

I thank Christian Engelstoft for providing relevant literature, 
Gregory Pauly for sharing his observation, and Jackson D. Shedd 
for research assistance.

ERIC O. OLSON, 27258 Via Industria, Suite B, Temecula, California, 

Fig. 1. Adult Coluber constrictor helvigularis, attacking and consum-
ing a similar sized Nerodia taxispilota in Florida, USA.



Herpetological Review 52(3), 2021

662    NATURAL HISTORY NOTES

USA; e-mail: eolson@cnlm.org.

CORALLUS GRENADENSIS (Grenada Bank Treeboa). FORAG-
ING and POST-PREDATION BEHAVIOR. Corallus grenadensis 
is an arboreal boid endemic to the Grenada Bank in the West 
Indies. It rarely exceeds 1.5 m SVL, exhibits active and ambush 
foraging behavior, and undergoes an ontogenetic shift in diet 
from predominantly Anolis lizards as juveniles to primarily in-
troduced rodents as adults (e.g., Mus, Rattus; Henderson 2015. 
Natural History of Neotropical Treeboas [Genus Corallus]). Edi-
tion Chimaira, Frankfurt am Main, Germany. 338 pp). The fol-
lowing observations were made during the course of a five-year 
mark-recapture study of C. grenadensis on Carriacou, Grenada 
Grenadines (Henderson et al. 2021. Pop. Ecol. 63: 177–188). Of 
487 observations made during our nightly surveys, 434 (89.1%) 
were of boas in a sprawl-crawl posture wherein a boa’s body was 
usually extended across several branches while moving slowly 
(Fig. 1); we associate this activity with foraging behavior and it 
included boas with SVLs 341–1206 mm. The next most common 
activity (40 observations; 8.2%) was for a boa’s body to be coiled 
to some degree and occupying one or more branches.

Thirty boas collected for marking had recently ingested prey. 
Although we made no attempt to encourage regurgitation of prey 
items, in 28 instances we were confident (based on size, shape, 
and feel of the item in the snake’s stomach) that we could identify 

the prey item as either an ectotherm (almost surely a species 
of Anolis) or an endotherm (usually an introduced rodent, less 
frequently a bird). Immediately prior to being captured, 12 of 15 
boas (SVLs 430–819 mm, mean = 635.7 ± 131.3 mm SE; a boa with 
an SVL of 865 mm was observed killing and ingesting an anole) 
identified as having consumed an ectotherm were still actively 
foraging (i.e., in the sprawl-crawl activity); the other three boas 
were in a coiled posture. In sharp contrast, among boas that were 
identified as having ingested an endotherm, 11 of 13 (SVLs 598–
1206 mm, mean = 907.1 ± 159.5 mm SE) were found coiled in a 
tree; one of the other two boas was in sprawl-crawl mode and the 
other was sprawled but not moving. These observations suggest 
that boas that have recently consumed Anolis are frequently still 
in foraging mode and searching for additional prey. Boas that 
have recently ingested a more massive endotherm will usually 
cease active foraging and sequester themselves in arboreal 
retreats (Fig. 2). Only 11 of 40 boas found coiled, however, had 
obvious evidence of a recent meal; other coiled boas might 
have been preparing to shed, in the later stages of assimilating a 
recently-digested large meal, or had terminated an unsuccessful 
night of foraging. These data offer insight into the marked 
change in behavior following ingestion of a large meal (Siers 
et al. 2018. Ecol. Evol. 8:10075–10093), which remains largely 
unquantified despite having a major influence on detectability 
and thus population ecology of snakes.

We appreciate the long-standing support of Grenada’s 
Department of Forestry, especially Anthony Jeremiah. Mary S. 
Kohler provided a generous contribution toward Henderson’s 
expenses. 

ROBERT W. HENDERSON, Milwaukee Public Museum, Milwaukee, 
Wisconsin, USA (e-mail: henderson@mpm.edu); RICHARD A. SAJDAK, 
Pittsford, New York, USA (e-mail: rich@sajdak.us); BILLIE C. HARRISON, 
Milwaukee Public Museum, Milwaukee, Wisconsin, USA (e-mail: bil-
lieegads@gmail.com); ROBERT POWELL, Avila University, Kansas City, 
Missouri, USA (e-mail: anolis@swbell.net).

CROTALUS CULMINATUS (Northwestern Middle American 
Rattlesnake). DIET. Crotalus culminatus is a large and stout 
rattlesnake, primarily nocturnal, widely distributed in Mexico, 
along the Pacific coastal plains and foothills from southwestern 
Michoacán southward to the border between Guerrero and Oax-
aca, and into the Rio Balsas drainage system eastward to south-
western Puebla (Heimes 2016. Herpetofauna Mexicana. Vol. 1 
Snakes of Mexico. Chimaira, Frankfurt am Main, Germany. 572 
pp.; Carbajal-Márquez et al. 2020. Zootaxa 4729:451–458). The 
natural history of this rattlesnake is poorly known. Its diet has 
been reported to consist of rodents, based on preserved speci-
mens (Klauber 1972. Rattlesnakes: Their Habits, Life Histories 
and Influence on Mankind. University of California Press, Berke-
ley and Los Angeles, California. 1533 pp.), but without specifying 
which prey species.

 Here we present a new prey species of C. culminatus 
based on a juvenile male specimen (640 mm SVL, 140 mm tail 
length), which was regurgitated when handling a Drymarchon 
melanurus, found on 23 January 2008 in the Municipality of 
Tlaquiltenango, Morelos, México (18.45819°N, 99.04315°W; 
WGS 84) and reported in a previous note (Neri-Castro et al. 
2012. Herpetol. Rev. 43:659). After palpation we found that the 
C. culminatus had ingested two Heteromys irroratus (Mexican 
Spiny Pocket Mouse) and an unidentified rodent. The D. 
melanurus was released after gathering data, the photos of the 
C. culminatus were deposited at the San Diego Natural History 

Fig. 1. Corallus grenadensis in sprawl-crawl foraging mode on Car-
riacou, Grenada. 
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Fig. 2. Corallus grenadensis that has recently consumed a sizeable 
prey item on Carriacou, Grenada. 
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Museum (SDSNH_Herp_PC_05453–4 [photo vouchers]), and 
the H. irroratus specimen in the Colección de Mastozoología 
del Centro de Investigaciones Biológicas de la Universidad 
Autónoma del Estado de Morelos (COMCIB-UAEM 246). To 
our knowledge, this is the first time that H. irroratus has been 
mentioned in the diet of C. culminatus.

SAMUEL ARÉCHAGA-OCAMPO (e-mail: samuel.arechaga@uaem.
mx), EDGAR E. NERI-CASTRO (e-mail: neri@ibt.unam.mx), CARLOS A. 
MONTALBÁN-HUIDOBRO, Facultad de Ciencias Biológicas, Universidad 
Autónoma del Estado de Morelos, Av. Universidad 1001, Chamilpa 62209, 
Cuernavaca, Morelos, México (e-mail: carlos.montalban@uaem.mx); 
RUBÉN ALONSO CARBAJAL-MÁRQUEZ, Colección Zoológica, Depar-
tamento de Biología, Centro de Ciencias Básicas, Universidad Autónoma 
de Aguascalientes, 20131, Aguascalientes, Aguascalientes, México (e-mail: 
redman031@hotmail.com).

DENDRELAPHIS PHILIPPINENSIS (Philippine Bronze-back 
Tree Snake). DIET. Dendrelaphis philippinensis is a fully arbo-
real, diurnal colubrid endemic to the Philippines and is one of 
the species within the D. caudolineatus polytypic group (Leviton 
1968. Philippine J. Sci. 97:371–396; van Rooijen and Vogel 2012. 
Zootaxa 3272:1–25). The species can be distinguished from its 
congeners by the presence of a prominent post-ocular stripe, 
13 longitudinal rows of dorsal body scales at midbody, vertebral 
scales not enlarged relative to other dorsal scales, fewer than 8 
black longitudinal stripes at midbody, and thin black stripe usu-
ally present bordering ventral scales and first row of dorsal body 
scales (Weinell et al. 2019. Proc. California Acad. Sci. 66:1–49). 
Dendrelaphis philippinensis is widespread across the Mindanao 
Pleistocene Aggregate Island Complex (PAIC; Weinell et al. 2019. 
Proc. California Acad. Sci. 66:1–49) and occurs in Agusan del 
Norte Province, with historical records from the small islands of 
Dinagat and Siargao in the northeast portion of Mindanao PAIC 
(Sanguila et al. 2016. Zookeys 624:1–132). The diet of Dendrela-
phis is known from documentation of predator–prey interac-
tions only in D. marenae—anurans are the primary prey, includ-
ing Polypedates leucomystax (Common Tree Frog; Dela Cruz and 
Pradil 2018. SEAVR 2018:082–083), Ingerophrynus philippinicus 
(Philippine Toad; Sy and Ong 2020. SEAVR 2020:010–011), and 
Sanguirana luzonensis (Luzon Slender Tree Frog; Brown et al. 

2021. Herpetol. Rev. 52:153–154)—but no prey is specifically 
known for D. philippinensis. 

On 8 April 2021, at 2000 h, we collected two D. philippinensis 
(BIRC 0594, 0596) from the branches of shrubs in bamboo 
thickets of an abandoned agricultural land, at a marsh area 
in Barangay San Marcos, Agusan Marsh Wildlife Sanctuary, 
Municipality of Bunawan, Agusan del Sur Province, Caraga 
Region, Mindanao Island, Philippines (8.2360°N, 125.9188°E; 
WGS 84; 23 m elev.). Upon specimen processing in camp, we 
noticed that one of the samples (BIRC 0594: female, 64.0 cm 
SVL, 1.4 cm mouth width, 46.7 g) had a swollen belly, indicating 
probable possession of undigested prey. We removed its stomach 
contents and found a partially digested scincid lizard (Fig. 1). 
Further inspection of the prey sample under a stereomicroscope 
(Leica S9D) revealed five moderately defined keels per dorsal 
scale, and a total of 86 subdigital lamellae underneath digits of 
the foot—both are distinct characteristics of the newly described 
species Eutropis caraga (Caraga Sun Skink), a diurnally active 
scincid, with known distribution in eastern portion (paratypes 
collected from Mt. Magdiwata, Agusan del Sur; 430 m elev.), 
extending to the region’s north, to the adjacent small islands 
of Dinagat and Siargao in the Mindanao PAIC (Barley et al. 
2020. Herpetol. Monogr. 34:39–70). The sample was verified 
as E. caraga by Anthony J. Barley. All specimens are deposited 
at the Reference Natural History Collection of the Biodiversity 
Informatics and Research Center (BIRC), Father Saturnino Urios 
University. To the best of our knowledge, this account is the first 
documentation of D. philippinensis ingesting a scincid lizard 
and represents a new occurrence record of E. caraga in the low-
elevation valley of the Mindanao PAIC. 

Fieldwork was supported by Philippine Department of 
Science and Technology Grants-in-Aid (Wildlife Gratuitous 
Permit Nos. R13-2019-55, R13-2019-56, R13-2020-02 [renewal]) 
to MBS. 

ALVEN B. MAGDUA, Biodiversity Informatics and Research Center 
and Natural Sciences and Mathematics Division, Father Saturnino Urios 
University, San Francisco St., Butuan City, Agusan del Norte 8600, Philip-
pines (e-mail: abmagdua@urios.edu.ph); JESZIANLENN L. PLAZA, IKE 
LOUIE GARNE M. GEVERTAS, MA. CONNIE LIZZIE I. CASEÑAS, NOVA 
MAE M. CULLANTES; ALVEN L. AMARILLE, Bantay Danao, Protected 
Area Superintendent Office, Agusan Marsh Wildlife Sanctuary, IPAS Com-
plex, Mambalili, Bunawan, Agusan del Sur 8506, Philippines; MARITES B. 
SANGUILA (e-mail: mbsanguila@urios.edu.ph).

DENDRELAPHIS PICTUS (Common Bronzeback Snake). DIET. 
Although Dendrelaphis pictus has a wide geographic range from 
the foothills of the Himalayas in India southeast through most 
of the large islands of Sunda to Lombok, just over Wallace’s Line 
(How et al. 1996. J. Zool. 238:351–363; Vogel and van Rooijen 
2011. J. Herpetol. 45:100–110), little is known about its feeding 
habits and diet. This species is diurnal, arboreal, fast-moving, 
and oviparous, inhabiting lowland and submontane forests and 
also parks, gardens, plantations, and human habitation, up to 
1524 m elev. (Das 2010. A Field Guide to the Reptiles of South-
East Asia. New Holland Publishers, London. 376 pp.). The diet of 
D. pictus is reported to consist of frogs, lizards (especially geck-
os), small birds, eggs and chicks, sometimes rodents and small 
snakes (Hasan et al. 2014. Amphibians and Reptiles of Bangla-
desh—A Field Guide. Arannayk Fundation, Dhaka, Bangladesh. 
147 pp.), but very few primary data are published (Wall 1910. J. 
Bombay Nat. Hist. Soc. 19:825–845; Wall 1921. Rec. Indian Mu-
seum. 22:151–162; Grundler 2020. Biodivers. Data J. 8:e49943). 

Fig. 1. Dendrelaphis philippinensis and its diet, a partially digested 
scincid lizard (Eutropis caraga) from Agusan Marsh Wildlife Sanctu-
ary, Bunawan, Agusan del Sur, Mindanao Island, Philippines. 
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Here, we report the predation of an adult female Fejervarya lim-
nocharis (Asian Rice Frog) by an adult D. pictus.

At 1030 h on 2 November 2020 (20.39349°N, 105.54628°E; 
WGS 84; 50 m elev.) in Trac Lake buffer zone area of Cuc Phuong 
National Park, Nho Quan District, Ninh Binh Province, Viet-
nam, TVH observed a female F. limnocharis being predated by 
an adult D. pictus. The snake initially attacked the frog’s leg, but 
the frog escaped. After 3 min of chasing the frog, the snake at-
tacked the frog’s head even though the frog tried to resist. We left 
after the snake finished consuming the frog within 10 min. To 
our knowledge, this is the third prey item reported to the species 
level for D. pictus. Previous reports of prey include Hemidactylus 
brookii in Bangladesh (Shihan 2018. Herpetol. Rev. 49:339) and 
F. limnocharis in west-central Thailand (Pauwels 2002. Herpetol. 
Rev. 33:126). This adds to the limited knowledge of diet and natu-
ral history of the D. pictus complex, which has been suggested 
to comprise multiple species on the southeast Asian mainland, 
with both records of predation on F. limnocharis coming from 
a putative contact zone (How and Kitchener 1997. J. Biogeogr. 
24:725–735; Vogel and van Rooijen 2011, op. cit.).

THAI VAN HOANG, Cuc Phuong National Park, Nho Quan, Ninh Binh, 
Vietnam (e-mail: thai.hv@svw.vn); TANG VAN DUONG, Vietnam National 
Museum of Nature, Vietnam Academy of Science and Technology, Hanoi, 
Vietnam (e-mail: tangdv@vnmn.vast.vn); TAN VAN NGUYEN, Save Viet-
nam’s Wildlife, Nho Quan, Ninh Binh, Vietnam (e-mail: tan@svw.vn).

DIADOPHIS PUNCTATUS ARNYI (Prairie Ringneck Snake). 
DIET. Diadophis punctatus arnyi has been reported to feed pri-
marily on earthworms in northeastern Kansas (Fitch 1975. Univ. 
Kansas Mus. Publ. Nat. Hist. Misc. Publ. 62:1‐53) whereas in other 
parts of its range this snake will also ingest soft-bodied insects, 
small salamanders, lizards, and small snakes. Uhler et al. (1939. 
Trans. 4th N. Amer. Wildl. Conf. 4:605‐622) found that D. puncta-
tus fed mostly on salamanders (80% by volume) in Virginia, USA, 
and specimens in Mississippi also fed on salamanders and small 
lizards (Cook 1954. Snakes of Mississippi. Survey Bulletin, State 
Game and Fish Commission, Public Relations Department, Jack-
son, Mississippi. 40 + ii pp.), and the prey in Kentucky and Michi-
gan consisted primarily of salamanders (see Werler and Dixon 
2000. Texas Snakes: Identification, Distribution, and Natural His-
tory. University of Texas Press, Austin, Texas. 437 pp.). Here, we 
report a noteworthy instance of a D. p. arnyi feeding on a sala-
mander in the Ouachita Mountains of western Arkansas, USA.

On 16 March 2021, an adult (222 mm SVL) D. p. arnyi was 
collected from under a large slate rock at the slate mine within 
the Ouachita Mountains Biological Station (OMBS), Polk County, 
Arkansas, USA (34.46228°N, 93.99864°W; WGS 84; 481.6 m elev.). 
It was taken to the laboratory, killed by a peritoneal injection 
of sodium pentobarbital, and a mid-ventral incision was made 
to expose the stomach contents, which contained a partially 

digested juvenile (31 mm SVL) “redback phase” Plethodon 
serratus (Southern Redback Salamander; Fig. 1). Both specimens 
were deposited into the Arkansas State University Museum of 
Zoology (ASUMZ) Herpetological Collection as ASUMZ 34123 
(snake) and ASUMZ 34124 (salamander). This is the first time, 
to our knowledge, that P. serratus has been reported in the diet 
of D. punctatus. 

We thank S. E. Trauth for expert curatorial assistance, J. 
Pittman for assistance in collecting, L. M. Hardy for providing 
gratus housing for the authors at the OMBS, and T. G. Rosser for 
providing a copy of a difficult to obtain reference. The Arkansas 
Game and Fish Commission issued a Scientific Collecting Permit 
to CTM.

CHRIS T. MCALLISTER, Science and Mathematics Division, Eastern 
Oklahoma State College, Idabel, Oklahoma 74745, USA (e-mail: cmcallis-
ter@se.edu); NIKOLAS H. MCALLISTER, Broken Bow High School, 1001 S. 
Park Drive, Broken Bow, Oklahoma 74728, USA (e-mail: nikolas1223@aol.
com).

DOLICHOPHIS CASPIUS (Caspian Whip Snake). DIET. Dolicho-
phis caspius is a large colubrid and one of the largest snakes in 
Europe. This species is diurnal and available literature describes 
them as dietary generalists, largely consuming other reptiles but 
also feeding on small mammals and birds (Š‐erbak and Böhme 
1980. In Böhme [ed.], Handbuch der Reptilien und Amphibien 
Europas. Band 3/I: Schlangen (Serpentes) I., pp. 83–96. AULA-
Verlag, Wiesbaden; Puky et al. 2005. Magyarország herpetológiai 
atlasza / Herpetological Atlas of Hungary. Varangy Akciócsoport 
Egyesület, Budapest. 207 pp.). There are several documented ob-
servations of herpetophagy of D. caspius, other feeding-related 
documentation is scarce.

We observed three predation events, which occurred 
during road surveys in 1998 and 2003 on Szársomlyó Hill in 
southwestern Hungary (45.85639°N, 18.41111°E; WGS 84), at 
the northernmost edge in the western portion of the species’ 
range. The first observation took place at ca. 1100 h on 27 May 
1998. A small D. caspius was encountered basking and was 
subsequently caught. Upon disturbance, the snake regurgitated 
a Lacerta viridis (European Green Lizard) specimen that had 
been consumed not long before. The snake had a SVL of 98.5 cm, 
whereas the lizard’s SVL was 8.7 cm. The snake was collected and 
measured as part of a survey of the species (Frank et al. 2012. 
Herpetozoa 25:68–71) with the permission of the Danube-Dráva 
National Park Directorate. The second observation was made at 
0940 h on 13 July 1998. This time an adult D. caspius had been 
seen to swallow a Talpa europea (European Mole). The third 
observation is from 1510 h on 10 May 2003. This time an adult D. 
caspius specimen had been observed on an apple tree at about 
2.5 m. The snake was depredating a small bird’s nest.

These observations shine further light on the feeding habits 
of D. caspius, supporting their generalist, varied, and likely 
opportunistic diet. They show that D. caspius is not restricted to 
preying on lizards and snakes, but small mammals, birds, and 
bird’s eggs may also be consumed by the species.

GYÖRGY DUDÁS, Danube-Dráva National Park Directorate, Tettye 
tér 9., 7625 Pécs, Hungary; KRISZTIÁN FRANK, Szekszárd District Office 
of the Government Office of Tolna County, Dr. Szentgáli Gyula u. 2., 7100 
Szekszárd, Hungary (e-mail: krisz.frank.biol@gmail.com).

ERYTHROLAMPRUS BIZONA (False Coral Snake). DIET. Eryth-
rolamprus bizona is a medium-sized dipsadine colubrid with a 
tricolor pattern that mimics a coral snake. This snake is widely 

Fig. 1. Plethodon serratus from stomach contents of a Diadophis 
punctatus arnyi from Arkansas, USA: A) view showing most of speci-
men; B) remainder of specimen showing two forelimbs (arrows).
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distributed from Costa Rica to western Colombia and northern 
Venezuela (Savage 2002. The Amphibians and Reptiles of Costa 
Rica: A Herpetofauna between Two Continents, between Two 
Seas. University of Chicago Press, Chicago, Illinois. 954 pp.; Cur-
cio et al. 2015. Herpetol. Monogr. 29:40–64). This species is an 
uncommon diurnal, crepuscular, and terrestrial species that oc-
curs in leaf litter in swampy areas in subtropical, tropical, and 
transitional forest (Ray and Knight 2013. The Venomous Snakes 
and their Mimics of Panama and Costa Rica. Field / Identification 
guide. Team Snake Panama, Lexington, Kentucky. 282 pp.). This 
species produces venom, mainly producing myotoxic effects 
(Torres-Bonilla et al. 2017. Toxicon. 131:29–36). The diet of E. bi-
zona consists of other snakes, frogs, lizards, and small mammals 
(Savage 2002, op. cit.; Köhler 2003. Reptiles of Central America. 
Herpeton, Offenbach, Germany. 369 pp.) like other species in 
the genus (Boos 2002. The Snakes of Trinidad and Tobago. Texas 
A&M University Press, College Station, Texas. 270 pp.). However, 
there is limited information about specific prey for this species 
(Mijares-Urrutia and Arends 1998. Herpetol. Rev. 29:103; Savage 
2002, op. cit.; Mata-Silva et al. 2016. Mesoam. Herpetol. 3:1022–
1023; Ricaurte 2019. Herpetol. Notes 12:331–333; Grundler 2020. 
Biodiversity Data Journal 8:e49943).

At 0829 h on 22 September 2017, we found a road-killed 
female E. bizona (27.7 cm total length) that contained a juvenile 
Helicops angulatus (18 cm total length) on a highway in the Meta 
Department, Colombia (4.10009°N, 73.34568°W; WGS 84; 277 m 
elev.). The E. bizona had probably been killed the previous night 
(estimated by the state of deterioration of the carcass at time of 
discovery) and was found with a tear in the anterior part of the 
body near the head. Protruding from the tear emerged half of the 
body the H. angulatus (Fig. 1). The predation event appeared to 
have occurred recently, given the still fresh appearance of the H. 
angulatus body (Fig. 1).

Helicops angulatus is a nocturnal dipsadine colubrid that 
is widely distributed throughout tropical South America, 
which feeds mainly on frogs, fishes, and sometimes lizards 
and invertebrates (Aponte-Gutierrez et al. 2017. In Correa 
Rivera-Correa et al. [eds.], Catálogo de Anfibios y Reptiles de 
Colombia, pp. 62–65. Asociación Colombiana de Herpetología). 
This snake lives mainly in freshwater, swamps, lagoons, and 
streams, but can also be found in flooded savannas and artificial 
ponds (Angarita-Sierra et al. 2013. Guía de Campo de los 
Anfibios y Reptiles del Departamento de Casanare (Colombia). 
Universidad Nacional de Colombia. Yoluka ONG. Fundación 
de Investigación en Biodiversidad y Conservación. Arauca and 
Bogotá. 117 pp.; Aponte-Gutierrez et al. 2017, op. cit.). We suggest 
that H. angulatus may be frequent prey for E. bizona, because 
these two snakes share similar habitats (Ray and Knight 2013, op. 
cit.; Angarita-Sierra et al. 2013, op. cit.).

These individuals were collected but are not housed in any 
herpetological collection and they were collected under permit 
#ANLA/0524/05/27/2014. We thank the Herpetological Group of 
Antioquia for helping us to confirm both species’ identities.

MONICA T. RINCÓN-ARANGURI, Herpetological Group of Antioquia, 
University of Antioquia, Medellin, Colombia; e-mail: tamandua86@gmail.
com.

ERYTHROLAMPRUS POECILOGYRUS (Green Ground Snake). 
ENDOPARASITES. Erythrolamprus poecilogyrus has a wide dis-
tribution in South America, including in parts of Bolivia, Uru-
guay, Argentina, Paraguay, and Brazil (Uetz et al. 2020. http://
www.reptile-database.org). It feeds primarily on amphibians, 
fish, reptiles, and invertebrates (Vitt 1983. Mem. Inst. Butantan 
52:56–66; Vitt and Vangilder 1983. Amphibia-Reptilia 4:273–296; 
Pinto and Fernandes 2004. Phyllomedusa 3:9–14; Prieto et al. 
2012. J. Herpetol. 46:402–406; Bellini et al. 2015. PLoS ONE 
10:e0123237). In the available literature there are only few stud-
ies that investigate the helminthofauna associated with snakes 
in northeastern Brazil (Almeida et al. 2006. Brazilian J. Biol. 
66:559–564; Almeida et al. 2007. Brazilian J. Biol. 67:759–763; Al-
meida et al. 2008. Brazilian J. Biol. 68:193–197; Araujo-Filho et 
al. 2013. Herpetol. Rev. 44:43; Oliveira et al. 2015. Herpetol. Rev. 
46:444). Only one record of parasitism for Erythrolamprus poe-
cilogyrus (as Liophis poecilogyrus) has been reported: infection 
with the pentastomid Raillietiella sp. (Brito et al. 2012. Brazilian 
J. Biol. 72:393–396). Nematodes have not yet been reported for 
this species of snake. We here present the first record for nema-
todes in E. poecilogyrus.

In December of 2015, a female E. poecilogyrus (104 mm 
SVL, 96 mm tail length, 37 g) was found dead on a road in the 
mountain range of the Municipality of Exu, Pernambuco, Brazil 
(7.5119°W, 39.7241°S; WGS 84). The collected specimen was 
taken to the laboratory of Zoology of the Universidade Regional 
do Cariri, later it was measured, fixed in 10% formaldehyde, 
and preserved in 70% ethanol. The gastrointestinal tract was 
removed for dissection and analysis of endoparasites using a 
stereomicroscope. A nematode was found in the large intestine 
and preserved in 70% alcohol, later mounted on using Hoyer 
medium and identified with the help of an optical microscope 
then deposited in the Parasitological Collection of the 
Universidade Regional do Cariri (URCA-P 1211).

The nematode was identified as Physaloptera retusa. 
Physaloptera species are known as parasites of all classes of 
terrestrial vertebrates and have been recorded from more than 
25 species of vertebrates from South America (Macedo et al. 
2017. J. Parasitol. 103:176–182). In the definitive host, these 
nematodes are usually found strongly attached to the stomach 
mucosa and sometimes are attached to the mucosal lining of the 
intestines, feeding on their blood (Ávila and Silva 2010. J. Venom. 
Anim. Toxins Incl. Trop. Dis. 16: 543–572; Pereira et al. 2012. J. 
Parasitol. 98:6–10; Pereira et al. 2014. J. Parasitol. 100:221–227). 
Physaloptera retusa has been recorded in amphibians (Lent 
et al. 1946. Memórias do Instituto Oswaldo Cruz 44:195–214; 
Gonçalves et al. 2002. Rev. Bras. Zool. 19:453–465) and reptiles 
(Ávila and Silva 2010, op. cit.; Ávila and Silva 2011. Comp. 
Parasitol 78:129–139; Araujo Filho et al. 2014. Brazilian J. Biol. 
74:939–942; Macedo et al. 2017, op. cit.), and has been recorded 
parasitizing the snakes: Drymobius margaritiferus, Oxybelis 
fulgidus, and Crotalus viridis (Bursey and Brooks 2011. Comp. 
Parasitol. 78:333–358; Pfaffenberger et al. 1989. J. Wildl. Dis. 
25:305–306). The present study establishes the first record of the 

Fig. 1. Dorsal (A) and ventral (B) views of a female Erythrolamprus 
bizona (MTR 058) that had consumed a juvenile Helicops angulatus 
(MTR 059) in Meta Department, Colombia.
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nematode P. retusa parasitizing E. poecilogyrus, contributing to 
the knowledge of diversity of helminth fauna parasite on snakes.

MONIQUE CELIÃO DE OLIVEIRA, Programa de Pós- Graduação em 
Ecologia e Monitoramento Ambiental, Universidade Federal da Paraíba, 
Centro de Ciências Aplicadas e Educação, Campus IV, Rio Tinto, Paraíba 
58297000, Brazil (e-mail: moniqueceliao@gmail.com); RIVANILDA GON-
ÇALVES DUARTE (e-mail: rivanildaduarte2010@gmail.com), JOÃO AN-
TONIO DE ARAUJO FILHO (e-mail: araujofilhoaj@gmail.com), and DIÊ-
GO ALVES TELES, Laboratório de Zoologia/Parasitologia, Universidade 
Regional do Cariri – URCA, Campus Pimenta, CEP 63100-000, Crato, Ceará, 
Brazil (e-mail: diegoateles@gmail.com); WALTÉCIO DE OLIVEIRA ALMEI-
DA, Departamento de Química Biológica, Campus Pimenta, Universidade 
Regional do Cariri – URCA, Rua Cel. Antônio Luiz, 1161, CEP 63105-100, 
Crato, CE, Brazil (e-mail: waltecio@gmail.com).

FARANCIA ABACURA (Red-bellied Mudsnake). PREDATION. 
Farancia abacura is a thick-bodied, semi-aquatic colubrid 
snake that inhabits shallow, mud-bottomed waterways in the 
southeastern United States (Ernst and Ernst 2003. Snakes of 
the United States and Canada. Smithsonian Press, Washington, 
D.C. 668 pp.). Likely in part due to their low detectability (Durso 
et al. 2011. Biol. Conserv. 144:1508–1515), few predators of F. 
abacura have been documented. American Alligators (Alligator 
mississippiensis) and Cottonmouths (Agkistrodon piscivorus) 
were reported by Palmer and Braswell (1995. Reptiles of North 
Carolina. University of North Carolina Press, Chapel Hill. 444 
pp.), and Ernst and Ernst (2003, op. cit.) hypothesized that 
snakes, carnivorous mammals, wading birds, and birds of prey 
may consume mudsnakes. However, to our knowledge the only 
record of attempted avian predation on F. abacura is of a Barred 
Owl (Strix varia) attacking—but not ultimately consuming—a 
juvenile in southern Louisiana, USA (Hampton 2008. Herpetol. 
Rev. 39:469–470).

On 1 January 2019, one of us (HA) encountered and 
photographed an adult Great Egret (Ardea alba) preying on a 
juvenile F. abacura (Fig. 1) in a shallow, muddy marsh in Polk 
County, Florida, USA (27.98661°N, 81.86051°W; WGS 84). The 
egret was grasping the mudsnake in its bill when encountered, 
so the exact duration of the predation event is unknown. Over 
the course of ca. 2 min, the F. abacura tried repeatedly to 
free itself by twisting and coiling its body against the egret’s 
bill, but ultimately the egret was able to ingest the snake. 
Great Egrets are dietary generalists that take a variety of prey 

including other semi-aquatic snakes such as Liodytes pygaea 
(Smith 1997. Colonial Waterbirds 20:198–220; Durso et al. 2017. 
Herpetol. Rev. 48:683–685). This observation is the first record 
of mudsnake predation by a wading bird.

HOPE ABERCROMBIE, Winter Haven, Florida, USA (e-mail: heaber-
crombie@gmail.com); ERICH P. HOFMANN, Science Department, Cape 
Fear Community College, 411 N. Front St., Wilmington, North Carolina, 
USA (e-mail: eph9044@gmail.com).

GEOPHIS SEMIDOLIATUS (Coral Earth Snake). DIET and 
FEEDING BEHAVIOR. The genus Geophis contains at least 
50 species ranging from Mexico to Colombia (Wilson and 
Townsend 2007. Zootaxa 1395:1–31; Pavón-Vázquez et al. 2013. 
Herpetologica 69:358–370; Wallach et al. 2014. Snakes of the 
World: A Catalogue of Living and Extinct Species. CRC Press, 
Boca Raton, Florida. 1227 pp.). There is very little information 
about the natural history of most Geophis species. Most species 
are assumed to feed on earthworms, leeches and slugs, based 
on published stomach content records for just a few species 
(Seib 1985. Feeding ecology and organization of neotropical 
snake faunas. Ph.D. Dissertation, University of California, 
Berkeley, Berkeley, California. x + 229 pp.; Campbell and 
Murphy 1977. J. Herpetol. 11:397–403; Campbell et al. 1983. 
Trans. Kansas Acad. Sci. 86:38–47) and for which they possess 
specialized oral glands that probably play roles in mucus 
control and prey transport (de Oliveira et al. 2014. J. Morphol. 
275:87–99). Feeding behavior in the wild has not been reported 
for any species. Here, we describe two predation events on 
earthworms (Annelida: Oligochaeta: Crassiclitellata) by G. 
semidoliatus, which is endemic to the Sierra Madre Oriental 
province in Mexico (Torre-Loranca et al. 2006. Act. Zool. Mex. 
22:11–22; Wallach et al. 2014, op. cit.).

Fig. 1. Geophis semidoliatus biting and grasping an earthworm in Ve-
racruz, Mexico.

Fig. 1. Juvenile Farancia abacura preyed on by Ardea alba in Florida, 
USA.
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Both records were observed in the city of Xalapa, Veracruz, 
Mexico (19.5212°N, 96.8813°W and 19.5392°N, 96.9167°W; WGS 
84). The first record was at 1900 h on 26 September 2019. We 
observed a G. semidoliatus (ca. 300 mm total length [TL]) trying 
to prey on an earthworm (ca. 100 mm TL; Fig. 1). The earthworm 
tried to escape between stones while the G. semidoliatus held 
it by the back of the body—a maneuver that made it difficult 
to consume. Unfortunately, the event could not be observed 
until consumption or escape of the prey was complete. The 
second record was at 2121 h on 4 May 2020. In a home garden, 
we observed a G. semidoliatus (ca. 400 mm TL) trying to catch 
an earthworm (ca. 200 mm TL) several times on a sidewalk near 
rocks. First, the G. semidoliatus tried to bite the earthworm near 
the clitellum and along the midbody posterior to the clitellum. 
The earthworm thrashed in response and tried to crawl away. 
After every thrashing motion, G. semidoliatus continued 
biting the earthworm near the anus or at midbody, whichever 
was closer. Eventually, the snake caught the earthworm by 
its posterior end and began to swallow it, despite continued 
attempts by the earthworm to crawl away and additional 
twisting and thrashing motions. The G. semidoliatus used the 
“pterygoid walk” for most of the oral transport phase (Cundall 
and Greene 2000. In Schwenk [ed.], Feeding: Form, Function, 
and Evolution in Tetrapod Vertebrates, pp. 293–333. Academic 
Press, San Diego, California). The G. semidoliatus made more 
rapid progress swallowing the final (anterior) third of the 
earthworm, which disappeared into the pharynx in four quick 
motions, the first of which resembled a “short lunge” (Cundall 
and Greene 2000, op. cit.); this could also be due to sudden 
contraction by the earthworm. The duration of ingestion was 
79 sec. Post-ingestion, the snake immediately crawled off the 
sidewalk and hid itself under leaf litter (video: http://dx.doi.
org/10.26153/tsw/14269).

Several groups of neotropical snakes prey on earthworms, 
which are abundant resources with high protein content 
(Strüssmann et al. 2013. Salamandra 49:48–50). However, there 
are few reports of feeding behavior of these snakes, most of which 
were documented in captivity (Sazima 1989. J. Herpetol. 23: 464–
468; Götz 2020. Amphib. Reptil. 23:487–493). To our knowledge, 
this is the first report of specific prey for G. semidoliatus and the 
first report of feeding behavior of any Geophis in the wild. Prey-
ingestion behavior in earthworm-eating snakes has been little 
studied, but extraordinary variation in the cervicomandibularis 
muscle among species of Geophis and the similar genus Atractus 
(Irish, pers. comm. in Cundall and Greene 2000, op. cit.) suggests 
that undiscovered specializations may exist even within this 
apparently ecologically conserved group.

MARIANO AVENDAÑO DÍAZ, Posgrado en Neuroetología, Univer-
sidad Veracruzana, Xalapa, Veracruz 91190, México (e-mail: diaz_183@
hotmail.com); ALVAR GONZÁLEZ CHRISTEN, Instituto de Investigacio-
nes Biológicas, Universidad Veracruzana, Xalapa, Veracruz 91190, México; 
EDGAR AHMED BELLO-SÁNCHEZ, Instituto de Neuroetología, Uni-
versidad Veracruzana, Xalapa, Veracruz 91190, México (e-mail: ebello@
uv.mx).

HERPETOREAS XENURA (Wall’s Keelback). DIET and SCAV-
ENGING. Herpetoreas xenura is a semiaquatic natricine re-
corded from northeast India and Myanmar (Lalremsanga and 
Lalronunga 2017. Mizoram Rul Chanchin. BIOCONE and MIS-
TIC, Aizawl, Mizoram. 132 pp.). The systematic position of this 
species has been recently resolved (Lalronunga et al. 2020. 
Zootaxa 4768:193–200) and little information is available on 

its natural history (Lalronunga et al. 2018. Sci Viz. 18:37–38). 
On 28 July 2020, at ca. 1244 h, we encountered a H. xenura at-
tempting to swallow a road-killed individual of an unidentified 
caecilian (Ichthyophis sp.) on an asphalt road in the vicinity of 
Darlawn Village, Mizoram, India (24.02608°N, 92.92056°E; WGS 
84). In snakes, scavenging is thought to be uncommon and had 
been documented in less than 50 species (Marques et al. 2017. 
Herpetol. Notes 10:137–139; Gomes et al. 2017. Herpetol. Notes 
10:417–419). However, several studies suggest that scaveng-
ing may be more common amongst aquatic and semi-aquatic 
snake species (Sazima and Strüssmann 1990. Rev. Bras. Biol. 
50:463–468; Marques et al. 2017, op. cit.). Prior to this observa-
tion, the diet of H. xenura had not been documented (Lalrem-
sanga and Lalronunga 2017, op. cit.). 

We thank Samuel Lalronunga for reviewing the manuscript 
and in giving us valuable comments.
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HYPSIGLENA SLEVINI (Baja California Nightsnake). DIET. 
Hypsiglena slevini is endemic to the southern portion of the 
Baja California Peninsula, Mexico. It is nocturnal and usually 
remains hidden under rocks or within crevices during the day. 
It is known that during the winter its activity is minimal (Gris-
mer 2002. Amphibians and Reptiles of Baja California. Univer-
sity of California Press, Berkeley, California. 399 pp.). The biolo-
gy and feeding habits of H. slevini have been scarcely described 
(Rodríguez-Robles et al. 1999. Copeia 1999:93–100; Mulcahy 
and Mikala 2003. J. Herpetol. 37:566–571).

On 19 November 19, at Rancho La Piedra, Municipality of 
La Paz, Baja California Sur, Mexico, Km 132, Hwy 1 (23.74041°N, 
109.88846°W; WGS 84; 483 m elev.; 35.6°C), MRB observed an 
adult H. slevini feeding on a Hemidactylus frenatus gecko on 
the ground outside her house surrounded by xerophilous 
vegetation (Colección Nacional de Anfibios y Reptiles [CNAR] 
IBH-633 a, b, c [photo vouchers]). The sighting occurred at 
1506 h, seconds after the snake caught the gecko; it finished 
swallowing the prey at 1534 h.

Fig. 1. Hypsiglena slevini feeding on Hemidactylus frenatus from Baja 
California Sur, Mexico.
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Hypsiglena slevini is known to prey upon the anurans 
Pseudacris hypochondriaca and Scaphiopus couchii and the 
lizards Urosaurus nigricaudus and probably Phyllodactylus 
xanti (Grismer 2002, op. cit.; Mulcahy and Mikala 2003, op. cit.). 
Reports indicate that feeding is nocturnal, since the snakes 
remain hidden under rocks or between crevices during the 
day; however, field observations of H. torquata show that these 
nocturnal snakes can ambush active lizards during the day 
(Rodríguez-Robles et al. 1999, op. cit.). To our knowledge, this is 
the first evidence of a nightsnake preying on a nocturnal gecko 
during the day.

MÓNICA ROBINSON BOURS and YSSEL GADAR, Ponguinguiola 
A.C. Revolución 3675, Pueblo Nuevo, La Paz Baja California Sur, México, 
ADRIANA GONZÁLEZ-HERNÁNDEZ and VÍCTOR HUGO REYNOSO, 
Colección Nacional de Anfibios y Reptiles, Departamento de Zoología, 
Instituto de Biología, Universidad Nacional Autónoma de México, Circui-
to Exterior, Ciudad Universitaria, México City, C.P. 04510 México (e-mail: 
vreynoso@ib.unam.mx).

IMANTODES CENCHOA (Blunt-headed Tree Snake). REPRO-
DUCTION and MINIMUM SIZE AT MATURITY. Imantodes cen-
choa is a slender nocturnal snake with a total length between 
600–700 mm, although some specimens may exceed 1000 mm 
(Pérez-Higareda et. al. 2007. Snakes from the Los Tuxtlas Region, 
Veracruz, Mexico. Universidad Nacional Autónoma de México, 
México. 189 pp.). It has a wide distribution from Mexico to Ar-
gentina. There are many studies associated to morphological 
traits of this species (Zug et al. 1979. Smithsonian Contrib. Zool. 
300:11–16; Aveiro-Lins et al. 2006. Int. J. Morphol. 24:43–48; Piz-
zato et al. 2006. Herpetologica 64:168–179), but only one ana-
lyzes the size at sexual maturity in females (deSousa et. al. 2014. 
Zoology 31:8–19). In this study, the SVL of females with oviduc-
tal eggs or ovarian follicle class II ranged from 560 to 900 mm.

To establish the minimum SVL of sexually mature specimens 
from the Los Tuxtlas region in Veracruz, Mexico, we analyzed 
63 museum specimens from the National Collection of 
Amphibians and Reptiles (CNAR) and the Museum of Zoology 
“Alfonso L. Herrera” from the Faculty of Sciences (MZFC) of the 
National Autonomous University of Mexico (UNAM). To avoid 
damage to the museum specimens, we X-rayed specimens to 
determine the reproductive status; however, no calcified eggs 

were observed in any of the specimens. Then, the specimens 
were dissected searching for oviductal eggs. We found oviductal 
eggs in only one specimen (CNAR-20309: 450 mm SVL; Fig. 1) 
with an SVL shorter than that reported by de Sousa et al. (2014, 
op. cit.). This represents a new minimum SVL at reproductive 
maturity for I. cenchoa.

MAURICIO TEPOS-RAMÍREZ, Universidad Autónoma de Querétaro, 
Facultad de Ciencias Naturales, Querétaro, México; QUETZALLY OSNA-
YA-GARCÍA, Universidad Autónoma Metropolitana, Unidad Xochimilco, 
Departamento El Hombre y Su Ambiente, Calzada del Hueso 1100 Col. 
Villa Quietud México, México City, México; VÍCTOR HUGO REYNOSO, 
Colección Nacional de Anfibios y Reptiles, Departamento de Zoología, 
Instituto de Biología, Universidad Nacional Autónoma de México, Circui-
to Exterior, Ciudad Universitaria, México City, C.P. 04510 México (e-mail: 
vreynoso@ib.unam.mx).

LAMPROPELTIS CALIFORNIAE (California Kingsnake). PRE-
DATION. The Loggerhead Shrike (Lanius ludovicianus) takes 
diverse small prey, including snakes. Reported snake prey in-
cludes 19 different species (Tyler 1991. Proc. Okla. Acad. Sci. 
71:17–20; Esely and Bollinger 2002. Prairie Nat. 35:1–8; Clark 
and Shields 2012. Sonoran Herpetol. 25:132–133; Cog‐lniceanu 
et al. 2015. QScience Connect 2015:1–8 and references therein), 
but kingsnakes (Lampropeltis) have never been recorded. Here, 
we provide a report of kingsnakes as prey. 

During a 13-month (September 1980–October 1981) study 
of Ballona Wetlands, Los Angeles County, California (Schreiber 
[ed.] 1981. Biota of the Ballona Region, Los Angeles County. 
Supplement 1. Marina Del Rey/Ballona Local Coastal Plan), we 
found the larder of a Loggerhead Shrike in a 2-m high shrub of 
Cape Boxthorn (Lycium ferocissimum) on 15 September 1980. 
This shrub was located in a tidal Pickleweed (Salicornia pacifica) 
marsh on a small mound (33.96327°N, 118.44922°W; WGS 84; 
1.8 m elev.). The unusual prey in this larder was the relatively 
dry, partly skeletonized carcass of a juvenile (ca. 260 mm SVL) L. 
californiae. This snake had its head and most of its tail removed 
and was impaled just below the neck. Other impaled prey in 
this larder included a male and a female Western Fence Lizard 
(Sceloporus occidentalis; 67 and 36 mm SVL, respectively), a 76 
mm SVL Southern Alligator Lizard (Elgaria multicarinata), a 32 
mm Dark Jerusalem Cricket (Stenopelmatus fuscus) and a 23 
mm queen Sonoran Bumblebee (Bombus sonorus).

At 1845 h on 25 September 1982, MPH observed an adult 
Loggerhead Shrike carrying a small snake fly into the same 
Cape Boxthorn shrub. Examination using binoculars revealed 
it to be another juvenile L. californiae. Over the next 15 min, 
the shrike impaled the snake then removed its head. The 
process was slow, in part because the snake was still alive and 
struggling. Closer examination after the shrike flew off showed 
that the snake’s head and a short portion of its neck had been 
shorn off just above the point of impalement. This snake was 
ca. 290 mm SVL.

Two aspects of these observations merit comment. 
Juvenile snakes, including kingsnakes, are relatively cryptozoic 
(MacCartney et al. 1988. J. Herpetol. 22:61–73), but lack of 
their previous observation as shrike prey may also reflect their 
local abundance. Ballona is unique among locations examined 
to date where the encounter rate of L. californiae is only 
slightly less than the common and widespread Gopher Snake 
(Pituophis catenifer; encounter rate ratio 1:1.2). At all other 
sites, the L. californiae/P. catenifer encounter rate ratio was 
no greater than 1:2.1 (Fitch 1949. Amer. Midl. Nat. 41:513–579; 

Fig. 1. Primary oviductal eggs in dissected Imantodes cenchoa 
(CNAR-20309) from Veracruz, Mexico.



Herpetological Review 52(3), 2021

669NATURAL HISTORY NOTES     669

Tietje et al. 1997. USDA Forest Service Gen. Tech. Rep. 160:391–
400; Welsh and Hodgson 1997. Trans. West. Sect. Wildl. Soc. 
33:56–66; MPH, pers. obs.). Second, Cape Boxthorn, southern 
African in origin, is ideal for impalement with robust thorns 
up to 15 cm long (South African Natl. Biodiversity Inst.: http://
pza.sanbi.org/lycium-ferocissimum), but this brackish soil 
tolerant species has developed into a noxious invasive weed 
in coastal communities in its introduced range (CABI 2020. 
Lycium ferocissimum. In Invasive Species Compendium. CAB 
International, Wallingford, UK: http://www.cabi.org/isc; 
Parsons and Cuthbertson 1992. Noxious Weeds of Australia. 
Inkata Press, Melbourne, Australia. 692 pp.). Hence, a tradeoff 
may exist between retaining Cape Boxthorn at Ballona, where it 
is the unique impalement substrate, and removing it to benefit 
ongoing restoration.

We thank Chris Rombough for reviewing this note. Both 
authors were permitees on CDFG (now CDFW) Scientific 
Collecting Permits.

MARC P. HAYES, Aquatic and Herpetological Consultants LLC, 1574 
Brentwood Drive, Eagle Point, Oregon 97524, USA (e-mail: aardvarkdin-
ers33@gmail.com); CRAIG GUYER, Department of Biological Sciences, 
Auburn University, Auburn, Alabama 36849, USA (e-mail: guyer@auburn.
edu).

LAMPROPELTIS ELAPSOIDES (Scarlet Kingsnake). PHE-
NOTYPIC ABERRANCIES. Lampropeltis elapsoides typically 
has red, black, and white, yellow, or orange rings of varying 
widths. The only two published coloration aberrancies have 
been an “albino” (amelanistic) specimen (Bechtel 1995. Rep-
tile and Amphibian Variants: Colors, Patterns, and Scales. 
Krieger Publishing Company, Malabar, Florida, 206 pp.) and 
a hypomelanistic specimen (Tennant 1997. A Field Guide to 
Snakes of Florida. Gulf Publishing Company, Houston, Texas, 
257 pp.), both with no locality data. The amelanistic specimen 

was a juvenile captured in 1993 in Havana, Gadsden County, 
Florida, USA (Fig. 1A). If this individual were normally colored, 
the black rings would have been wider than normal. It is not 
unusual for black pigment to obscure much of the red rings, 
particularly along the spine, without affecting the light-colored 
rings. Two amelanistic specimens were found in the 1990s in 
Fellsmere, Indian River County, Florida (Raymond Goushaw, 
pers. comm.), and a road-killed individual was found in 2020 in 
Pasco or Hillsborough County, Florida (Fig. 1B). An apparently 
anerythristic adult with beige instead of red rings (Fig. 1C) was 
captured by Andrew Dupuis in 2015 near Sebring in Highlands 
County, Florida (Florida Museum of Natural History, University 
of Florida [UF] 191380). Extreme pattern aberrancies also oc-
cur occasionally. A hypererythristic specimen lacking all rings 
except for yellow and black nuchal rings (Fig. 1D) was found in 
January 2021 in Mims, Brevard County, Florida (UF 191296). A 
line of yellowish pigmentation on the bottom one or two scale 
rows (see inset) suggested the venter was yellow. Another hy-
pererythristic specimen was found in the 1990s by Raymond 
Sokol in Wakulla County, Florida (Fig. 1E). The dorsum was 
primarily red anteriorly but exhibited a scrambled pattern pos-
teriorly that transitioned from black saddles to black-bordered 
light saddles. A hyperxanthic juvenile was found in a swimming 
pool by an unknown person in 2013 in Polk City, Polk County, 
Florida (Fig. 1F). The dorsal pattern consisted mostly of black 
saddles or black-bordered red saddles, and the venter was yel-
low. A hypermelanistic specimen (Fig. 1G) was found in May 
2021 by William L. Shores in Longwood, Seminole County, Flor-
ida (UF 192086). Small circles of red pigmentation were present 
ventrolaterally in only seven of the black saddles, and the ven-
ter was likely primarily yellow. An aberrantly patterned adult 
(Fig. 1H) was trapped by a drift fence in May 2021 by Jennifer 
Howze near Newton, Baker County, Georgia, USA (UF 192104). 
It had elongated red saddles separated by wide areas of orange 
pigmentation. The anterior three red saddles were bordered 
in black, but these borders gradually disappeared posteriorly, 
although several of the red saddles were marked by black pig-
mentation along the spine. The first saddle extended to the 
venter, but the lower two scale rows on the remainder of the 
body and the venter were an immaculate yellow. A black ven-
trolateral stripe extended posterior to the first three saddles but 
became broken towards the tail, separating the red and orange 
saddles from the yellow pigmentation below. Although a wide 
range of phenotypic aberrancies appears possible in L. elapsoi-
des, the extent to which these aberrancies occur in populations 
remains unknown.

KEVIN M. ENGE, Fish and Wildlife Research Institute, Florida Fish 
and Wildlife Conservation Commission, 1105 SW Williston Road, Gaines-
ville, Florida 32601, USA (e-mail: kevin.enge@myfwc.com); COLEMAN M. 
SHEEHY III, Florida Museum of Natural History, University of Florida, 1659 
Museum Road, Gainesville, Florida 32611, USA; ANDREW DUPUIS; JENNI-
FER HOWZE, MATTHEW R. GACHENY, and KARL GUYTON II, The Jones 
Center at Ichauway, 3988 Jones Center Drive, Newton, Georgia 39870, USA; 
E. PIERSON HILL, Fish and Wildlife Research Institute, Florida Fish and 
Wildlife Conservation Commission, 5300 High Bridge Road, Quincy, Florida 
32351, USA.

LIASIS OLIVACEUS BARRONI (Pilbara Olive Python). DIET. Lia-
sis olivaceus barroni occurs throughout the Pilbara and south into 
the Gascoyne bioregions of Western Australia, Australia. Despite 
the species’ Threatened (Vulnerable) status under Western Aus-
tralian and Australian Commonwealth legislation, its diet is 

Fig. 1. Lampropeltis elapsoides with phenotypic aberrancies from 
Florida (A‐G) and Georgia (H), USA. 
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poorly known, with few published records and observations. 
Prey species previously recorded have indicated that the spe-
cies’ diet comprises primarily macropods and birds, particu-
larly waterbirds (Pearson 2007. In Swan [ed.], Keeping and 
Breeding Australian Pythons, pp. 174–181. Mike Swan Herp 
Books, Australia; Ellis 2013. Herpetol. Rev. 44:693; Ellis and 
Johnstone 2016. Herpetol. Rev. 47:685). Specific prey items re-
corded have included ‘waterbirds’ (including Egretta novaehol-
landiae [White-faced Heron], Chenonetta jubata [Australian 
Wood Duck], Threskiornis moluccus [Australian Bin Chicken]), 
‘ducks’, ‘pigeons’ (including Geophaps plumifera [Spinifex Pi-
geon]), Cacatua sanguinea (Little Corella), Pteropus sp. (fruit 
bats), Petrogale rothschildi (Rothschild’s Rock-wallaby), and 
Osphranter robustus (Common Wallaroo; Pearson 2007, op. cit.; 
Ellis 2013, op. cit.; Ellis and Johnstone 2016, op. cit.). Addition-
ally, although possibly not representative of naturally occur-
ring prey, some captive birds such as Melopsittacus undulatus 
(Budgerigar), Serinus canaria (Canary), and ‘finch’ species are 
known to be preyed upon in areas of human settlement (Pear-
son 2007, op. cit.). Suspected, but unconfirmed, prey items in-
cluded Dasyurus hallucatus (Northern Quoll), Zyzomys argurus 
(Rock Rat), ‘reptiles’, and ‘frogs’ (Pearson 2007, op. cit.).

Between 2012 and 2020, L. o. barroni scats were collected 
from eight localities in central and eastern areas of the Pilbara 
region of Western Australia (Table 1). Scats were identified as 
belonging to sub-adult or adult L. o. barroni and not Canis 
familiaris (Wild Dog) or a large Aspidites melanocephalus 
(Black-headed Python) due to their large size, composition and 
content, the presence of urates and/or the location in which 
the scat was deposited (i.e., rock platforms or narrow crevices 
not accessible to other species that may produce similar scats 
such as Wild Dogs). Due to the similarities of scat size between 
smaller L. o. barroni and larger individuals of smaller snake 
species in the areas where collected, only larger adult scats 
for which identification could be determined were collected. 
Identifiable material from prey item remains (hair and bone 
material) were collected from all scats and identified to the 
lowest possible taxonomic level via comparison with known 
reference material and/or published literature (Triggs and 
Brunner 2002. Hair ID: An Interactive Tool for Identifying 
Australian Mammalian Hair. Ecobyte Pty Ltd, CSIRO Publishing, 
Australia; Watts and Aslin 1981. The Rodents of Australia. Angus 

and Robertson Publishers, Australia. 321 pp.).
Analysis of the scat contents revealed mammalian hairs 

and bones belonging to six species (seven if Osphranter sp. 
included, though presumably it is O. robustus) and remains of 
a single reptile species (Table 1). Of the seven species identified 
(excluding Osphranter sp.), only one (O. robustus) has 
previously been reported to be prey consumed by L. o. barroni. 
Of the eight scats, seven contained remains of only a single 
mammal species, presumably of a single individual based on 
the size attained by recorded prey species. The remaining scat 

table 1. Prey items recorded from Liasis olivaceus barroni scats.

Scat Collection date Location Contents

1 1 April 2012 SW Tom Price, central Pilbara Osphranter robustus (Common Wallaroo) hair

2 3 April 2012 SW Tom Price, central Pilbara Osphranter sp. (macropod sp.) hair

3 23 July 2012 WNW Newman, central Pilbara Felis catus (Cat) hair

4 20 June 2013 WSW Tom Price, central Pilbara O. robustus (Common Wallaroo) hair

5 1 September 2013 E Newman, eastern Pilbara O. robustus (Common Wallaroo) hair

6 4 October 2015 ENE Newman, eastern Pilbara Osphranter sp. (macropod sp.) hair

7 30 June 2017 SSW Tom Price, central Pilbara 16 Zyzomys argurus (Rock Rat) skulls and mandibles

   2 Pseudomys hermannsburgensis (Sandy Inland Mouse) mandibles

   1 Sminthopsis macroura (Stripe-faced Dunnart) mandibles

   1 Ningaui timealeyi (Pilbara Ningaui) mandible

   1 Scincidae sp. (unidentified skink)

8 26 November 2020 W Newman, eastern Pilbara O. robustus (Common Wallaroo) hair

Fig. 1. Skeltal remains of prey items recorded from a single Liasis oli-
vaceus barroni scat collected in the Pilbara region of Western Austra-
lia. Clockwise from top right: skulls of Zyzomys argurus (Rock Rat), 16 
paired mandibles of Z. argurus, and paired mandibles of Pseudomys 
hermannsburgensis (Sandy Inland Mouse), Sminthopsis macroura 
(Stripe-faced Dunnart) and Ningaui timealeyi (Pilbara Ningaui). 
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contained remains of 21 individuals representing five different 
species (four mammals and one reptile; Table 1). The state of 
digestion of skull remains was variable between the material 
collected from the scat; however, all prey items were readily 
identifiable. No other evidence of any other prey species was 
detected in the scat containing 21 prey items, suggesting that 
the 21 individuals were consumed by the L. o. barroni individual 
and were not representative of secondary consumption.

These records provide further insight into the diet of L. 
o. barroni, indicating the species’ diet is highly variable and 
opportunistic, possibly in response to seasonal availability 
and abundance of prey species in the often resource-
depleted regions where it occurs. Some prey species recorded 
(P. hermannsburgensis, S. macroura, and N. timealeyi) are 
uncharacteristic of the rocky and riverine habitats (often 
associated with waterbodies) with which L. o. barroni is 
regularly associated, suggesting that the species may forage 
more broadly outside these typical habitats. Additionally, 
results also suggest the species is not restricted to depredating 
larger species and will opportunistically consume a larger 
quantity of smaller prey items. The time period of which the 21 
individual prey items in scat 7 were consumed is unclear; most 
macrostomatan snakes generally eat only a single prey item at 
a time; however, some boids have been documented to contain 
up to six individual prey items, apparently consumed in rapid 
succession (e.g., nestling rodents or birds; Rodríguez-Robles et 
al. 1999. J. Zool. 248:49–58), which nevertheless pass through 
the gut with ca. 2 d at optimal temperatures (Dorcas et al. 1997. 
Physiol. Zool. 70:292–300). The variable state of digestion of 
skulls collected form the scat indicates that prey items were 
at different stages of digestion, suggesting individuals were 
possibly not all consumed at the same time.

In captivity, many pythonids, including the closely related L. 
o. olivaceus, are known to consume multiple prey items when 
offered (Swan 2007. In Swan [ed.] 2007. Keeping and Breeding 
Australian Pythons, pp. 174–181. Mike Swan Herp Books, 
Australia). Some blindsnakes are known to gorge themselves 
on dozens to hundreds of individual prey items within a single 
feeding event (e.g., Webb and Shine 1993. Copeia 1993:762–
770) but consuming 21 individual prey items within typical gut 
passage times would be remarkable for any alethinophidian 
snake. Some heavy-bodied vipers can retain fecal matter for 
periods in excess of 12 mo, representing up to 20% of the total 
body mass of the snake (Lillywhite et al. 2002. In Schuett et 
al. [eds.], Biology of the Vipers, pp. 497–506. Eagle Mountain 
Publishers, Eagle Mountain, Utah). It is possible that some 
pythons might do the same, especially in arid regions where 
extracting nutrients and water from fecal material in the 
intestine could potentially take much longer.

The record of introduced Felis catus (Cat), a species 
responsible for the predation and decline of many other 
threatened species in the Pilbara region, is notable as it 
demonstrates the occurrence of a native predator of the 
species in the region. It is unknown if the individual consumed 
was a kitten or adult; however, the consumption of a large F. 
catus would not be unexpected considering the size of other 
mammalian prey known to be consumed (e.g., M. robustus and 
P. rothschildi). 

While the diet of L. o. barroni has previously been suggested 
to potentially comprise a greater portion of waterbirds based on 
the frequent occurrence of the subspecies at waterbodies (Ellis 
2013, op. cit.), these new records suggest that mammals may 

constitute a large proportion of the subspecies’ diet, similar to 
that of closely related nominate subspecies L. o. olivaceus from 
the monsoon tropics of northern Australia, which previous 
detailed diet studies have shown consumes approximately 26% 
reptilian, 26% avian, and 48% mammalian prey (Shine and Slip 
1990. Herpetologica 46:283–290).

RYAN J. ELLIS (e-mail: ryan@biologicenv.com.au), CHRIS KNUCK-
EY (e-mail: chris@biologicenv.com.au), COURTNEY PROCTOR (e-mail: 
courtney@biologicenv.com.au), ASHLEIGH JENKINS (e-mail: ashleigh@
biologicenv.com.au) and MORGAN O’CONNELL, Biologic Environmen-
tal Survey, 24–26 Wickham Street, East Perth, 6004, Western Australia, 
Australia (e-mail: morgan@biologicenv.com.au); GEORGEANNA STORY, 
Scats About Ecological, P.O. Box 45, Majors Creek, New South Wales, Aus-
tralia (e-mail: scatsabout@gmail.com).

LYCODON JARA (Twin-spotted Wolf Snake). DEATH FEIGN-
ING. Death feigning or tonic immobility is a defensive mech-
anism against a predator, where the animal “pretends” to be 
dead when being visually detected or physically disturbed 
by a predator or some other antagonist (Rogers and Simpson 
2014. Current Biol. 24:R1032; Humphreys and Ruxton 2018. 
Behav. Ecol. Sociobiol. 72:22–38) and is considered an adap-
tive strategy (Miyatake et al. 2004. Proc. Roy. Soc. London B 
271:2293–2296; Ruxton et al. 2018. Avoiding Attack: the Evolu-
tionary Ecology of Crypsis, Aposematism, and Mimicry. Second 
edition. Oxford University Press, Oxford, UK. 304 pp.). Lycodon 
jara is a non-venomous, nocturnal colubrid snake found in 
the northeast and eastern parts of India (from the Terai to the 
coast), Nepal, Bhutan, Bangladesh, and Myanmar (Chaudhuri 
et al. 2015. Hamadryad 37:95–103; Uetz et al. 2020. http://www.
reptile-database.org). Here, we describe the first observation of 
death-feigning behavior in a juvenile L. jara.

At 1835 h on 24 July 2019, a juvenile male L. jara (185 mm 
SVL, 38.6 mm tail length) was rescued and bagged inside a 
house from Aklabad Village, Egra, West Bengal, India (21.900°N, 
87.545°E; WGS 84; 11m elev.). This species was identified as 
L. jara based on Chaudhuri et al. (2015, op. cit.). Throughout 
the rescue operation, it was observed that the snake was very 
active and tried to remain in the ambush/striking position. 
During handling, it acted quite aggressively and made several 
attempts to bite. The next night, when it was taken out of the 
bag to be released and placed on the ground, it suddenly coiled 

Fig. 1. Death feigning behavior in a juvenile Lycodon jara from West 
Bengal, India. 
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on its back exposing its complete ventral side, the mouth 
was closed throughout, heart palpating, and was immobile 
(Fig. 1). No defensive defecation or musk was emitted. When 
picked up using a snake hook, the snake did not show any 
signs of movement. When replaced on the ground, the snake 
recovered to a half-coiled position, which displayed two-thirds 
of the ventral aspect and the head positioned dorsally after 3 
min. After staying in this position for ca. 30 sec, it turned back 
upright in a coiled position and tongue flicking was observed. 
This was followed by slow movement and, finally, the snake 
slowly started crawling away. The snake was bagged again, and 
after 30 min, was examined and found normal and alive. One 
night later, it was released near the rescue location and escaped 
quickly. Our death feigning observations on L. jara are similar 
to previous reports of the behavior in other species in the genus 
Lycodon: Lycodon cf. aulicus (Mirza et al. 2011. Herpetol. Notes 
4:295–297) and Lycodon flavicollis (Muliya et al. 2018. Herpetol. 
Bull. 143:41–42).

We are thankful to Sunirmal Jana and Bishnupada Bar for 
helping us during fieldwork. We would like to thank Anita 
Malhotra for comments on the manuscript.

ARDHENDU DAS MAHAPATRA (e-mail: ardhendudas1994@gmail.
com) and SUDIPTA KR. GHORAI, Coastal Ecology Research Laboratory, 
Department of Zoology, Egra S.S.B. College, Egra, Purba Medinipur, West 
Bengal, 721429, India (e-mail: sudiptag8@gmail.com); VISHAL SANTRA, 
Society for Nature Conservation, Research and Community Engagement, 
Nalikul, Hooghly West Bengal, 712407, India and Captive & Field Herpe-
tology, Wales, UK (e-mail: vishal.herp9@gmail.com).

METLAPILCOATLUS NUMMIFER (Jumping Pitviper). AB-
BERANT PATTERN. Metlapilcoatlus (Atropoides) nummifer is 
a medium-sized pit viper, reaching a total length of 720 mm 
(Vásquez-Cruz et al. 2017. Mesoam. Herpetol. 4:934–936). It 
is distributed in Mexico, in the states of Puebla, Veracruz, and 
Oaxaca (Tepos-Ramírez et al. 2021. J. Herpetol. 55:181–191). It 
lives in cloud forests, tropical forests, oak forests, and agricul-
tural areas, with an altitudinal range of 670–1800 m (Heimes 
2016. Herpetofauna Mexicana Vol. 1: Snakes of Mexico. Edition 
Chimaira, Frankfurt am Main, Germany. 572 pp.). The diagnos-
tic dorsal coloration is dark diamond-shaped blotches that may 
fuse mid-dorsally to form an undulating pattern (Heimes 2016, 

op. cit.). Herein, we present a case of dorsal pattern variation in 
Metlapilcoaltus nummifer in central of Veracruz, México.

At 1230 h on 30 August 2011, in the Municipality of Naranjal, 
Veracruz, México (18.7940°N, 96.9476°W; WGS 84; 875 m 
elev.), we found an adult M. nummifer in a field planted with 
coffee (Coffea arabica) and palm (Chamaedorea sp.). Upon 
examination we noticed an atypical dorsal pattern: a straight 
middorsal line (striped) interrupted twice by irregular spots 
(Fig. 1). The individual was not collected. To the best of our 
knowledge, this report represents the first case of a striped 
individual of Metlapilcoatlus nummifer.

FELIPE A. LARA HERNÁNDEZ and Víctor Vásquez-Cruz, PIMVS Her-
petario Palancoatl, Avenida 19 número 5525, Colonia Nueva Esperanza, 
C.P. 94540, Córdoba, Veracruz, Mexico (e-mail: victorbiolvc@gmail.com).

MICRURUS FULVIUS (Harlequin Coralsnake). PHENOTYPIC 
ABERRANCIES. Micrurus fulvius typically has alternating red 
and black rings separated by narrower yellow rings that are 
1‐2.5 scales wide (Duellman and Schwartz 1958. Bull. Florida 
State Mus., Biol. Sci. 3:181–324). Snakes in peninsular Florida, 
USA, have 9‐18 red body rings, with those from southern 
Florida tending to have fewer red rings that may lack black 
pigmentation (Duellman and Schwartz 1958, op. cit.). Snakes 

Fig. 1. Adult Metlapilcoatlus (Atropoides) nummifer with striped dor-
sal pattern from Naranjal, Veracruz, México.

Fig. 1. Micrurus fulvius from Florida, USA with phenotypic aberran-
cies. 
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from Key Largo, Monroe County, Florida often lack yellow rings 
or have yellow rings only 0.5 scales wide, and the red and black 
rings are relatively few and wide (Duellman and Schwartz 1958, 
op. cit.). A pattern aberrancy consisting of black saddles instead 
of black rings has been reported in Florida (Meacham and Myers 
1961. Quart. J. Florida Acad. Sci. 24:56‐58; Neill 1963. Quart. 
J. Florida Acad. Sci. 26:194‐216). A hypererythristic specimen 
with an extreme example of this pattern aberrancy was found 
in 2012 in Port St. Lucie, St. Lucie County, Florida (Fig. 1A). It 
had a typical black head and a yellow nuchal ring and black and 
yellow distal rings, but the remaining dorsal pattern consisted 
of four scattered, small (≤8 scales long), black ovals encircled by 
a suffusion of yellowish-orange pigmentation. The venter was 
primarily red. Another hypererythristic specimen found in 1979 
in Altamonte Springs, Seminole County, Florida, had four black 
half-moons on the left side of the body followed by two similar, 
smaller markings on the right side (Fig. 1B). These yellow-
bordered, black markings were confined to the lower sides of 
the body and connected to the primarily black venter. Like the 
previous specimen, a typical black and a yellow nuchal ring 
and black and yellow distal rings were present. A hyperxanthic 
specimen that lacked red pigmentation was collected by Bruce 
Wallace in 2008 in Palm City, Martin County, Florida (Florida 
Museum of Natural History, University of Florida [UF] 157801; 
Fig. 1C). Besides the typical black nuchal and distal rings, it 
had three black, asymmetrical rings and seven black half-
moons that extended from the venter up to three scales past 
the middorsal scale row. Five of these black half-moons were on 

the left side of the body followed by two similar markings on the 
right side. The widest yellow ring bordered by complete black 
rings was >40 scales wide. The black half-moons extended onto 
the venter and terminated abruptly at the midline (Fig. 1D). Two 
hyperxanthic specimens that lacked red pigmentation were 
found in Lake Wales, Highlands County, Florida. The specimen 
found in 2019 had very wide, light-yellow rings (Fig. 1E). The 
specimen found by Karen Wolzanski in 2018 had yellowish-
orange rings that were 13‐34 scales wide (Fig. 1F). A hyperxanthic 
specimen found in 2019 in Cape Coral, Lee County, Florida, 
had indistinct reddish saddles between most of the wide yellow 
rings (Fig. 1G). One yellow ring that lacked reddish pigment 
was 12 scales wide. This specimen was similar to one reported 
from Eustis, Lake County, Florida, that had yellow rings 2.5‐3 
scales wide that were the same width or wider than the red 
“rings,” which were indistinct and consisted of a suffusion of 
reddish pigmentation (Smith et al. 1970. J. Herpetol. 4:80‐83). 
Amelanistic (“albino”) specimens of M. tener exist, but we could 
find no record of amelanistic M. fulvius. Two amelanistic M. 
fulvius with the black rings replaced by white rings were found 
in Deltona, Volusia County, Florida. One specimen was found 
by Robert Greene in 2019 (Fig. 1H), and the second specimen 
was found by in 2009 (Fig. 1I). A third amelanistic specimen 
with tannish pink rings instead of black rings was found in 
2012 in Marion County, Florida (Fig. 1J). The “red touch yellow” 
rhyme for identifying North American coralsnakes would not 
have worked for three of the hyperxanthic individuals. Although 
these phenotypic aberrancies were reported from throughout 
peninsular Florida, two similar looking hyperxanthic (Figs. 
1E, 1F) and amelanistic (Figs. 1H, 1I) specimens were found in 
close proximity (Fig. 2).

We thank Carl Barden, Coleman Sheehy III, Karla Van Horn, 
and Kendra Wakefield for providing photographs and Brittany 
Bankovich for creating the map.

KEVIN M. ENGE, Fish and Wildlife Research Institute, Florida Fish and 
Wildlife Conservation Commission, 1105 SW Williston Road, Gainesville 
Florida 32601, USA (e-mail: kevin.enge@myfwc.com); FREDERICK B. 
ANTONIO; DAVE M. STRASSER.

NATRIX HELVETICA (Barred Grass Snake). DIET. Natrix 
helvetica, previously N. natrix helvetica, is a Natricidae snake 
(Zaher et al. 2019. PLoS ONE 14:e0216148), part of a group of 
three parapatric species, the “grass snakes” (together with 
N. natrix and N. astreptophora), with a Siberian-European + 
Mediterranean chorotype (Sindaco et al. 2013. The Reptiles 
of the Western Palearctic 2. Edizioni Belvedere, Latina, Italy. 
543 pp.; Kindler et al. 2017. Sci. Rep. 7:73–78; Schultze et al. 
2020. Zool. Scr. 49:395–411). Natrix helvetica usually feeds on 
amphibians (mostly anurans; Kabisch 1999. In Böhme [ed.], 
Handbuch der Reptilien und Amphibien Europas. Band 3/
II: Schlangen (Serpentes) II. Natrix natrix (Linnaeus 1758) – 
Ringelnatter. pp. 513–580. AULA-Verlag, Wiesbaden, Germany; 
Scali et al. 2011. In Corti et al. [eds.], Fauna d’Italia – Reptilia, 
pp. 553–562. Calderini, Bologna, Italy) but it is not considered 
a true specialist predator since it can shift its diet (Di Nicola 
and Bruni 2020. Herpetol. Notes 13:461–462), and also feed 
on fish, small mammals, and even reptiles, invertebrates, and 
birds (Mostini 1993. Rivista Piemontese di Storia Naturale. 
14:199–202; Consul et al. 2009. Salamandra 45:50–52; Faraone 
et al. 2010. In Atti VIII Congr. Naz. SHI, pp. 247–252. Ianieri 
Edizioni, Pescara, Italy; Scali et al. 2011, op. cit.). Diet analyses 
(based on stomach and fecal contents) have provided evidence 

Fig. 2. Map of Florida, USA showing locations where aberrant Micru-
rus fulvius were found. Letters corresponding to individuals in Fig. 1 
and in the text.
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of casual bird consumption (Rogers 1901. Nature 65:31; Luiselli 
and Rugiero 1991. J. Freshwater Ecol. 6:439–444; Gregory and 
Isaac 2004. J. Herpetol. 38:88–95; Luiselli et al. 2005. Herpetol. 
J. 15:221–230), including cases of egg and carrion consumption 
(Consul et al. 2009, op. cit.; Faraone et al. 2010, op. cit.; 
Faraone, pers. comm.) but, excluding a report of predation 
on unidentified chicks (Rollinat 1946. La Vie des Reptiles de la 
France Centrale. Librairie Delagrave, Paris, France. 343 pp.), we 
found no evidence of active predation on birds by N. helvetica, 
until the report of a predation attempt on a young Sturnus 
vulgaris (European Starling; Di Nicola and Bruni 2020, op. cit.). 
Here we report two new cases of active predation on young 
birds, supported by video/photo documentation.

At 1400 h on 13 June 2019, a local inhabitant observed 
a N. helvetica preying on a passerine bird chick in the family 
Muscicapidae, probably Erithacus rubecula (European Robin; 
G. Bazzi and M. Galuppi, pers. comm.), and filmed a part of 
the event with a smartphone (Fig. 1A; video: http://dx.doi.
org/10.26153/tsw/14187). The predation event took place 

on a sunny day on the hill of the Convent of the Santa Spina 
(39.103°N, 16.769°E; WGS 84; 602 m elev.) situated in Petilia 
Policastro, Crotone, Italy. The area is characterized by deciduous 
forests, primarily Quercus pubescens (Downy Oak), alternating 
with olive groves and few scattered buildings. The strike was 
not recorded because the observation started when the snake 
was already holding the bird in its jaws by the posterior part 
of the body. The bird repeatedly tried to escape the predator, 
flapping its wings, but the N. helvetica continued to hold the 
bird firmly for several minutes, after which it barely moved. 
Eventually the N. helvetica took cover among the vegetation, 
still holding the prey and, in order not to disturb the animal, 
the observer moved away, so the outcome of the predation is 
not known.

In addition to this observation, we came across an analogous 
event posted on a social network. It consisted of an N. helvetica 
attempting to prey upon a Parus major (Great Tit) chick (Fig. 
1B). This predation took place on the afternoon of 19 May 2020 
in Ain Department, France. The snake bit the bird on its right 
wing and attempted to swallow the prey for several minutes, 
but eventually gave up and moved away.

Parus major appears to be a previously unreported prey for 
N. helvetica, while for E. rubecula there was an old record based 
on stomach content (Rogers 1901, op. cit.). Since there are now 
three documented instances of active predation by N. helvetica 
on living fledglings of resident birds, this behavior, although 
uncommon, is clearly not abnormal. New direct observations 
of such events are needed to examine in greater detail this 
kind of feeding behavior, including the circumstances and the 
involved species.

We are grateful to Franco Ierardi and Alexandre Roux for 
the observation data and for allowing us to use photos and 
videos, to Gaia Bazzi, Mirko Galuppi and Andrea Ambrogio for 
their advice, and to John D. Willson and Andrew Durso for their 
review which improved the work.

MATTEO R. DI NICOLA, Via Bobbio, 20144 – Milano, Italy (e-mail: 
matteodinicola86@libero.it); THOMAS ZABBIA, Via Giuseppe Ungaretti, 
22030 – Orsenigo, Italy (e-mail: zthomas@hotmail.it).

PHILODRYAS MATTOGROSSENSIS. DIET. Philodryas mat-
togrossensis was described from the Municipality of Miranda, 
Mato Grosso do Sul, Brazil (Koslowsky 1898. Revista Mus. 
La Plata 8:25–34) and occurs in neighboring Bolivia, Paraguay, 
and Argentina (Cei 1993. MRSN 14:1–949). Little is known 
about the diet of P. mattogrossensis. Schalk (2010. Herpetol. Rev. 

Fig. 1. Philodryas mattogrossensis preying on a Tropidurus torquatus 
from Mato Grosso do Sul, Brazil.

Fig.1. A) Natrix helvetica preying on a Muscicapidae chick; B) Natrix 
helvetica preying on a Great Tit chick. 
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41:372.) registered Leptodactylus bufônio as prey and Gustafson 
and Núñez (2015. Herpetol. Notes 8:545–547) reported P. mat-
togrossensis capturing Teius teyou. Here we describe an obser-
vation of P. mattogrossensis preying upon Tropidurus torquatus, 
a medium-sized, terrestrial, saxicolous, or arboreal lizard that 
occurs in open areas at high densities (Rodrigues 1987. Arq. 
Zool. 31:105–230). 

The record took place on the morning of 19 June 2020. At ca. 
1200 h we watched a P. mattogrossensis strike a T. torquatus on 
top of a wall in an urban area of the Municipality of Três Lagoas, 
Mato Grosso do Sul, Brazil. The snake bit the lizard on the neck 
and coiled around it, after which they fell from the wall. After 
ca. 10 min the lizard appeared dead and the snake released 
its jaws and began ingesting the lizard from the tail, without 
releasing the lizard’s body from its coils (Fig. 1). As it was in an 
urban area, a group of people gathered, and the snake released 
the lizard and fled through a gap in the wall.

RODNEY MURILLO PEIXOTO COUTO, Universidade Federal da 
Grande Dourados, Faculdade de Ciências Biológicas e Ambientais. KM 12, 
Cx P.364, Rodovia Dourados, Itahum, Dourados, MS, Brazil, 79804-970 (e-
mail: couto.murillo@gmail.com); MAIARA CABRERA MIGUEL, Universi-
dade Federal de Mato Grosso do Sul, Setor de Zoologia, Laboratório de 
Pesquisa em Herpetologia, 79070-900, Campo Grande, MS, Brazil (e-mail: 
maiaramiguel05@gmail.com).

PHILOTHAMNUS ANGOLENSIS (Angola Green Snake). ENDO-
PARASITES. Philothamnus angolensis is arboreal, diurnal, and 
widespread in central, eastern and southern Africa (Spawls et 
al. 2018. Field Guide to East African Reptiles. Second edition. 
Bloomsbury Wildlife, London, UK. 624 pp.). We know of no re-
cords of endoparasites from P. angolensis and herein establish 
an endoparasite list for this species.

Eleven P. angolensis (mean SVL = 551.8 mm ± 75.2 SD; range: 
430–703 mm) housed in the Biodiversity Collections, University 
of Texas at El Paso (UTEP) were examined. Snakes were from 
the Democratic Republic of the Congo (UTEP 21835, 22305–
22307, 22309, 22310), Uganda (UTEP 22308), and Burundi 
(UTEP 22311–22314). The body cavity of each specimen was 
opened, and the gastrointestinal tract was removed using a 
stainless-steel razor blade and the contents were examined 
using a dissecting microscope. Each helminth was removed 
with jewelers forceps. Helminths were cleared in lactophenol, 
examined under a compound microscope, and identified to 
species by comparisons with the original descriptions. The 
cestode was regressively stained in hematoxylin, mounted in 
Canada balsam, cover slipped and studied as a whole mount. We 
identified five (UTEP 22312) and two (UTEP 22311) immature 
pentastomids, Porocephalus subulifer from the body cavity and 
one (UTEP 22308) immature nematode, Abbreviata affinis from 
the stomach, and one Ophiotaenia congolensis from the small 
intestine (UTEP 22308). Endoparasites were deposited in the 
Harold W. Manter Laboratory (HWML), University of Nebraska, 
Lincoln, USA: Abbreviata affinis (HWML 112170); Porocephalus 
subulifer (HWML 112172); Ophiotaenia congolensis (112171).

Pentastomids are wormlike parasites of the respiratory 
tract of vertebrates (Roberts et al. 2013. Gerald D. Schmidt 
and Larry S. Roberts’ Foundations of Parasitology. Ninth 
edition. McGraw-Hill, New York, New York. 670 pp). Most 
pentastomids mature in reptiles; intermediate hosts include 
fishes, amphibians, reptiles, insects, and mammals (Roberts 
et al. 2013, op. cit.). Porocephalus subulifer was originally 
described as Pentastomum subuliforum by Leuckart (1860. 

Winter’sche Verlagshandlung. vi + 160 pp.) and redescribed by 
Sambon (1922. J. Trop. Med. Hyg. 25:188–206, 391–428) from 
an unidentified snake collected in Uganda. It is widespread in 
African snakes (Awachie 1972. Acta Parasitol. 20:189–194; Riley 
and Self 1979. Syst. Parasitol. 1:25–42).

Arthropods serve as intermediate hosts for Abbreviata 
(King and Jones 2016. Int. J. Parasitol. Parasit. Wild. 5:258–
262). Abbreviata affinis was described by Chabaud (1956. 
Ann. Parasit. Hum. Comp. 31:29–52) and has previously 
been reported in African snakes including Crotaphopeltis 
hotamboeia (Chabaud 1956, op. cit.), Psammophis brevirostris 
(Fantham and Porter 1950. Proc. Zool. Soc. London 120:599–
647), and Psammophis sibilans (Gedoelst, 1916. Rev. Zool. Afr. 
5:1–90). Ophiotaenia congolensis was described by Southwell 
and Lake (1939. Ann. Trop. Med. Parasitol. 33:63–90, 107–123) 
from the snakes Boaedon lineatus and B. olivaceus. Abbreviata 
affinis, Porocephalus subulifer and Ophiotaenia congolensis in 
P. angolensis are new host records.

STEPHEN R. GOLDBERG, Department of Biology, Whittier Col-
lege, Whittier, California 90608. USA (e–mail: sgoldberg@whittier.edu); 
CHARLES R. BURSEY, Department of Biology, Pennsylvania State Uni-
versity, Shenango Campus, Sharon, Pennsylvania 16146, USA (e–mail: 
cxb13@psu.edu); CHIFUNDERA KUSAMBA, Laboratoire d’Herpétologie, 
Département de Biologie, Centre de Recherche en Sciences Naturelles, 
Lwiro, Democratic Republic of Congo (e–mail: chifkusamba@gmail.com); 
ELI GREENBAUM, Department of Biological Sciences, University of Texas 
at El Paso, UTEP Biodiversity Collections, El Paso, Texas 79968, USA (e–
mail: egreenbaum2@utep.edu).

PSEUDOBOA NIGRA. (Black False Boa). DIET. Pseudoboa nig-
ra is a nocturnal and terrestrial snake that is widely distributed 
throughout Brazil (Orofino et al. 2010. Phyllomedusa 9:53–61; 
Mesquita et al. 2013. Pap. Avul. Zool.53: 99–113), with records 
of occurrence in the Cerrado, Caatinga, Pantanal, Atlantic For-
est and Amazon Forest (Bernarde et al. 2012. Biota Neotropica 
12:1-29). It has a diverse diet, composed mainly of lizards, other 
snakes, and small mammals, in addition to sporadically con-
suming lizard eggs (Vitt and Vangilder 1983. Amphibia-Reptilia 
4:273–296; Orofino et al. 2010, op. cit.; Alencar et al. 2013. S. Am. 
J. Herpetol. 8:60–66; Eisfeld et al. 2014. Herpetol. Rev. 45:712). 
Here, we describe a case of saurophagy by P. nigra on the lizard 
Tropidurus hispidus.

The observation occurred at 2200 h on 30 October 2020, in 

Fig. 1. Pseudoboa nigra constricting a Tropidurus hispidus in Ouro 
Branco Municipality, Rio Grande do Norte, Brazil.
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the Caatinga area, on the rural property Sítio Castelo dos Mon-
tes, Municipality of Ouro Branco, Rio Grande do Norte, north-
eastern Brazil (6.71093°S, 36.94596°W; WSG 84; 227 m elev.). A 
juvenile P. nigra (ca. 45 cm SVL) was sighted in the upper part 
of a small building (80 cm high) where it began to predate a ju-
venile T. hispidus (ca. 15 cm SVL). Soon after, both individuals 
fell to the ground (Fig. 1A) where they stayed for 23 min, while 
the snake was constricting the lizard, which was still alive and 
trying to escape. At 2230 h, the snake had subdued the lizard 
and started the ingestion process, but ended up fleeing with the 
prey in its mouth to a place between bricks where it was not 
possible to observe the end of the event.

Several studies have described records of saurophagy in 
P. nigra, most of which are based on stomach content analy-
sis: Cnemidophorus ocellifer (Vitt and Vangilder 1983, op. cit.), 
Tropidurus torquatus (Vitt and Vangilder 1983, op. cit.; Orofino 
et al. 2010, op. cit.; Mondin et al. 2011 Herpetol. Rev. 42: 619), 
Tropidurus cf. itambere, Cnemidophorus sp., Tropidurus sp., 
Tropidurus hispidus (Orofino et al. 2010, op. cit.), Mabuya sp. 
(Eisfeld et al. 2014, op. cit.), Ameiva ameiva (Orofino et al. 2010, 
op. cit.). Only one record is based on observations in nature, de-
scribing predation on T. torquatus (Rocha et al. 1999 Herpetol. 
Rev. 30:229). Although the lizard T. hispidus is mentioned in the 
literature as being preyed upon by this snake, this is the first 
record that describes a predation event. Our data are comple-
mentary to those already available in the literature, confirming 
that P. nigra capture diurnal lizards when they are resting (Oro-
fino et al. 2010, op. cit.). 

JOSÉ VINÍCIUS ALEXANDRE DE MEDEIROS (e-mail: josevme-
deiros19@gmail.com) and JULIANA DELFINO DE SOUSA, Laboratório 
de Herpetologia, Unidade Acadêmica de Ciências Biológicas, Centro de 
Saúde e Tecnologia Rural, Universidade Federal de Campina Grande, 
Jatobá, Patos, 58.708-110, Paraíba (e-mail: julianadelfino4@gmail.com); 
MARCELO NOGUEIRA DE CARVALHO KOKUBUM, Laboratório de 
Herpetologia and Programa de Pós-Graduação em Ciências Florestais, 
Universidade Federal de Campina Grande, Centro de Saúde e Tecnolo-
gia Rural, Av. Universitária, s/n, CEP: 58708-110, Patos, Paraíba, Brazil, and 
Programa de Pós-Graduação em Ecologia e Conservação, UEPB, Campina 
Grande, 58429-500, Paraíba, Brazil. (e-mail: mnckokubum@gmail.com).

RHABDOPHIS SUBMINIATUS (Red-necked Keelback). DIET. 
Rhabdophis subminiatus is a venomous natricine colubrid 
found in hilly regions near water bodies across northeast Nepal, 
India, Bhutan, Bangladesh, China, West Malaysia, Singapore, 
Thailand, Vietnam, Cambodia, Laos, Burma, and Indonesia 
(Uetz et al. 2021. The Reptile Database: http://reptile-database.
reptarium.cz, 17 Feb 2021). Its diet mainly comprises frogs, 
toads, and fishes. The snake has been previously documented 
feeding on Duttaphrynus melanosticus (Mohammadi and Hill 
2012. Trop. Nat. Hist. 12:123–125), Uperodon globulosus (Shi-
han and Kabir 2015. Zoos’ Print 30:21), Fejervarya sp. (Rahman 
et al. 2012. Herpetol. Rev. 43:350), Polypedates leucomystax 
(Harman and Master 2019. Herpetol. Rev. 50:602), and Hyla-
rana taipehensis (Shalaudin et al. 2019. Herpetol. Rev. 50:401).

At 1206 h on 9 May 2019, during fieldwork in a tea-dom-
inated landscape in Makaibari Tea Estate, Darjeeling, India 
(26.85315°N, 88.25312°E; WGS 84; 930 m elev.), we observed 
a R. subminiatus feeding on Amolops sp. (cascade frog). The 
snake was moving swiftly along a modified freshwater stream 
and then moved into the stream. The snake was seen putting 
its head in gaps between rocks in search potential prey, and 
suddenly pulled out a frog from under one of the stones. The 

frog was seen struggling initially, but ceased to move after less 
than 1 min. The snake swallowed the frog headfirst within 
2 min of capture, then moved out of the stream and into the 
cover of bushes along the stream. A video of the whole in-
cident was made from a distance (https://doi.org/10.6084/
m9.figshare.14867157.v1). To the best of my knowledge, this is 
the first report of R. subminiatus feeding on Amolops sp.

I thank Sarala Khaling for support and encouragement. 
Financial support for fieldwork was provided by the National 
Mission on Himalayan Studies, Ministry of Environment, Forest 
and Climate Change (grant number: NMHS-2017/MG-01/477).

ADITYA PRADHAN, Ashoka Trust for Research in Ecology and the 
Environment, Regional Office Eastern Himalaya-Northeast India, NH 10 
Tadong, Gangtok-737102, Sikkim, India; e-mail: adityazoo@live.com.

RHINOCHEILUS LECONTEI (Long-nosed Snake). 
PREDATION. Rhinocheilus lecontei is a moderately sized 
colubrid native to southwestern USA and northern Mexico. 
There are a few known predators of this species: the raptor Buteo 
jamaicensis (Steenhof and Kochert 1985. Oecologia 66:6–16), 
the ground squirrel Ictidomys parvidens (Kasper 2014. Herpetol. 
Rev. 45:344) and the snakes Lampropeltis californiae (Litiatco, 
pers. comm.), Masticophis flagellum (Kasper 2013. Herpetol. 
Rev. 44:334), Micruroides euryxanthus (Rex, pers. comm.) as 
well as conspecifics (Lane 2009. Herpetol. Rev. 40:358). On 8 
September 2019, at ca. 0300 h, an adult Hadrurus arizonensis 
(Giant Hairy Desert Scorpion) was found and videotaped in 
La Paz County, Arizona, USA (33.3606°N, 114.0999°W; WGS 
84; 475 m elev.), in a xeric habitat. The scorpion was walking 
and carrying a small snake with its pedipalps and chelicerae 
(Fig. 1); the snake was later identified as a juvenile R. lecontei. 
Upon reviewing the video, we noticed that the snake had no 
signs of previous injury and that rigor mortis had not set in. 
This, combined with the absence of nearby roads, makes us 
think that this encounter was more likely a case of predation 
instead of scavenging. Other snakes documented to have been 
preyed upon by scorpions of the genus Hadrurus include the 
night snake Hypsiglena chlorophaea (Heyborne and Clokey 
2019. Herpetol. Rev. 50:159), the blind snake Rena humilis 
(Anderson 1956. Herpetologica 12:327) and the water snake 
Nerodia sipedon (Brunson 1951. Turtox News 29:151). This is, 

Fig. 1. Adult Giant Hairy Desert Scorpion (Hadrurus arizonensis) 
carrying a dead juvenile Rhinocheilus lecontei in La Paz County, Ari-
zona, USA.
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to our knowledge, the first report of a scorpion preying upon 
R. lecontei.

MANUEL DE LUNA, Facultad de Ciencias Forestales, Universidad 
Autónoma de Nuevo León, Nuevo León, México (e-mail: scolopendra94@
gmail.com); JEREMY H. PAVALEK (e-mail: phoenix3656@yahoo.com) 
and MICHAEL J. PAVALEK.

THAMNOPHIS SIRTALIS (Common Gartersnake). DIET. 
Thamnophis sirtalis are well documented dietary generalists 
and opportunistic predators that feed on invertebrates (anne-
lids, mollusks, and various arthropods), fish, amphibians, liz-
ards, snakes (including cannibalism), mammals, birds, carrion, 
and their own feces (Ernst and Barbour 1989. Snakes of Eastern 
North America. George Mason University Press, Fairfax, Virgin-
ia. 282 pp.). Among birds, only the American Goldfinch (Spinus 
tristis) is listed from the Fringillidae (True Finches). Here, we 
document a T. sirtalis feeding on a Pine Siskin (Spinus pinus), 
another fringillid.

A T. sirtalis (ca. 50 cm total length) was seen trying to swal-
low an S. pinus at ca. 1000 h on 13 March 2021 on the front 
porch of a home (Baton Rouge, East Baton Rouge Parish, Loui-
siana, USA; 30.4421°N, 91.1143°W; WGS 84). The weather was 
sunny and mild (ca. 20°C). It was assumed that the snake took 
the bird alive, but two things suggest a scavenging event. First, 
Thamnophis spp. generally take and eat live prey, and second, 
there was a major outbreak of Salmonella in Pine Siskins in 
the region around this time, and many individuals were being 
found dead. To the best of our knowledge, this is the second 
documented species of fringillid bird taken by T. sirtalis, and it 
adds to the impressive list of food items taken by this species 
of snake.

Michael Seymour confirmed the identity of the Pine Siskin.
CATHERINE HEITMAN (e-mail: heitman@bellsouth.net) and DAN-

NY HEITMAN, 7576 Goodwood Boulevard, Baton Rouge, Louisiana 
70806, USA (e-mail: danny@dannyheitman.com); BRIAN I. CROTHER 
(Department of Biological Sciences, Southeastern Louisiana University, 
Hammond, Louisiana 70402, USA (e-mail: bcrother@selu.edu).

TROPIDODIPSAS PHILIPPII (Philippi’s Snail-eating Snake). 
REPRODUCTION. Tropidodipsas philippii is a nocturnal dipsa-
dine that feeds exclusively on gastropods (Kofron 1985. J. Her-
petol. 19:84–92). It is endemic to western Mexico, where it oc-
curs at low- to mid-elevations from Sinaloa to Oaxaca (Heimes 
2016. Snakes of Mexico. Chimaira, Frankfurt am Main. 572 pp.). 
Currently nothing is known regarding the reproduction of this 

species.
At 2100 h on 25 January 2021, a female T. philippii (JRV-441: 

500 mm SVL, 145 mm tail length, 44.2 g) was found dead on 
Mexican Federal Highway #98, 4 km west of the turn off to El 
Terrero, on the road to Minatitlán, Colima, Mexico (19.4102°N, 
104.01202°W; WGS 84; 1076 m elev.). The snake contained a 
total of 15 fully developed eggs (Fig. 1). The eggs measured 53–
78 mm in length, 36–44 mm in width, and weighed 0.9–1.1 g. To 
our knowledge, this is the first time that any reproductive data 
has been reported for this species. 

Specimens were deposited at the University of Texas 
at Arlington, with the accession number UTADC 9654; the 
license for scientific collection issued to SEMARNAT / DGPA / 
DGVS 9036/19 for support of the scientific research activities 
SYSTEMATIC and BIOGEOGRAPHY.

CARLOS MONTAÑO-RUVALCABA (e-mail: delta_carlos08@
hotmail.com), MARIA F. REBOLLEDO-VÉLEZ (e-mail: mrebolledo@
ucol.mx), LILIAN Y. MARTINEZ-NAVARRO (e-mail: lmartinez13@ucol.
mx), and NATANAEL RIOS-BRICIO, Facultad de Ciencias Biológicas y 
Agropecuarias, Universidad de Colima, Tecoman, Colima, México (e-mail: 
lrios1@ucol.mx); JACOBO REYES-VELASCO, Herp.mx A.C. – Villa de 
Álvarez, Colima, México (e-mail: jackobz@gmail.com).

XENOPHOLIS UNDULATUS (Jensen’s Ground Snake). DIET. 
Xenopholis undulatus is a small terrestrial snake with cryptic 
habits (Jansen et al. 2009. Zootaxa 2222:31–45). This species 
occurs in eastern Paraguay and in Brazil, mainly found in the 
‘open diagonal’, but there are also records from the Atlantic 

Fig. 1. Female Tropidodipsas philippii from Colima, Mexico with ovi-
ductal eggs.

Fig. 1. Physalaemus centralis with its body inflated, fighting to escape 
from Xenopholis undulatus, which is holding it by the head.

Fig. 1. Thamnophis sirtalis swallowing a Pine Siskin (Spinus pinus) 
from Louisiana, USA.
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Forest and Araucaria Forest (Nogueira et al. 2020. S. Am. J. 
Herpetol. 14:1–274). Few records of predation by X. undulatus are 
available, all on anurans (Kokobum and Maciel 2010. Herpetol. 
Rev. 41:480−481; Teles et al. 2018. Herpetol. Notes 11:829–830; 
Guedes 2018. Herpetol. Rev. 49:142; Grundler 2020. Biodiv. Data 
J. 8:e49943), which they also accept as food in captivity (Costa et 
al. 2013. Herpetologia Brasileira. 2:36–38).

At 1925 h on 2 November 2020, we found an adult X. undulatus 
in a moist grassland in riparian vegetation near a reservoir in the 
Municipality of Bonfinópolis, Minas Gerais, Brazil (16.3359°S, 
46.3901°W; WGS 84) as it was preying on an adult Physalaemus 
centralis (Central Dwarf Frog). The P. centralis inflated its body 
while the X. undulatus was subduing, biting, and holding the 
P. centralis by the head. We watched for ca. 10 min but did not 

observe the entire predation event. Observing the anuran 
community in the region, Kokubum and Maciel (2010, op. cit.) 
mentioned the possibility that X. undulatus prey on P. centralis. 
Our observation confirms their speculation and reinforces that 
X. undulatus is mainly a predator of anurans.

LSA is grateful to CNPq for his grant (130723/2020-7) and for 
financial support for Brazilian research. 
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Mesquita Filho”, Departamento de Biodiversidade, Instituto de Biociências, 
13506-900, Rio Claro, São Paulo, Brazil (e-mail: almeidals1994@gmail.
com); PAULA RIBEIRO ANUNCIAÇÃO, Rua Avelino Batista de Andrade, 
853, Jardim Alvorada, 37135-252, Alfenas, Minas Gerais, Brazil (e-mail: 
paulaevel@yahoo.com.br). 
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