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CAUDATA — SALAMANDERS

AMBYSTOMA LATERALE (Blue-spotted Salamander). TAIL BI-
FURCATION. Tail bifurcations are relatively rare in salamanders 
(Henle et al. 2012. J. Herpetol. 46:451–455) and are very rarely 
reported in ambystomatids (Iverson et al. 2021. Herpetol. Rev. 
52:812). Bifurcated tails have been recently reported in Ambys-
toma maculatum (Baxter et al. 2021. Herpetol. Rev. 46:812–813; 
Iverson et al. 2021, op. cit.) and previously in A. talpoideum (Hen-
le et al. 2012, op. cit.) and A. tigrinum (Williams et al. 2008. Biol. 
Lett. 4:549–552). This phenomenon may arise through partial 
amputation of the tail from predators or injury (Henle et al. 2012, 
op cit.), but there are other possible causes as well (Henle and 
Dubois 2017. Studies on Anomolies in Natural Populations of 
Amphibians. Heddernheimer Landstrasse, Frankfurt, Germany. 
259 pp.).

At 2156 h on 25 March 2020, a juvenile A. laterale of unknown 
sex was hand-captured during a study of the cutaneous 

microbiome of A. maculatum in Mendon Ponds Park, Mendon, 
New York, USA (43.02472°N, 77.57277°W; WGS 84; 171 m 
elev.). This individual had a notable tail bifurcation (Fig. 1). 
The salamander appeared healthy and was released after 
photographs were taken. Since 2017, at least 108 observations 
of A. laterale and A. maculatum have been made at Mendon 
Ponds Park, along with many observations of plethodontid 
salamanders such as Plethodon glutinosus and P. cinereus, and 
this was the only individual in which any anomaly of any kind 
was noticed.

There are known unisexual polyploid salamanders at this site 
that are hybrids between A. laterale and A. jeffersonianum as well 
as diploid A. laterale (R. Denton, unpubl. data). The phenotype 
of this individual is strongly suggestive of a diploid A. laterale.

RICHARD T. STEVENS, Department of Biology, Monroe Community 
College, 321 State Street, Rochester, New York 14608, USA; e-mail: rste-
vens@monroecc.edu.

AMBYSTOMA MACULATUM (Spotted salamander). VERTE-
BRAL ABNORMALITY and POLYDACTYLY. We collected an 
adult Ambystoma maculatum near Blacksmith Pond in Tolland 
County, Connecticut, USA (41.95466°N, 72.12436°W; WGS 84; 
252 m elev.), on 29 September 2018 with a supernumerary digit 
on the right hindfoot (Fig. 1). The specimen was euthanized (CT 
DEEP permit 0121019f) and deposited at Yale Peabody Museum 
of Natural History (YPM HERA 023576). Subsequent X-ray im-
aging revealed a phalangeal pattern of 2-2-3-4-4-2 for the right 
hindfoot (deviating from the typical pattern of 1-2-3-4-2; Fig. 
2). In addition, the pelvic articulation in the specimen is asym-
metric with the sacral rib extending from the 14th trunk vertebra 
(which is typical) on the left, while the sacral rib extends from the 
13th trunk vertebra on the right side (Fig. 2). Thus, it is notable 
that the limb abnormality corresponds laterally with the trunk 
abnormality, suggesting it is congenital and not due to regen-
eration. This observation corroborates a study by Worthington 
(1974. Herpetologica 30:216–220) who found a high incidence 
of trunk abnormality associated with limb deformities in an A. 
maculatum population in Mississippi, USA. Peabody and Brodie 
(1975. Copeia 1975:741–746) experimentally induced variation 
in trunk vertebrae count by manipulating temperature and sa-
linity of the larval habitat. In contrast, the specimen considered 
here was collected from a relatively undisturbed, rural, research 
forest (Yale Myers Forest) near a vernal pool for which we have 
monitored water chemistry since 1999 with no notable aberra-
tion. Spot count symmetry in A. maculatum has been shown to 
be an indicator of body condition (Davis and Maerz 2007. Appl. 
Herpetol. 4:195–205). The specimen has equal number of spots 
(N = 14) left and right of midline.

We thank Peter Smith and Anna Sarfaty for X-ray images 
and Elizabeth Jockusch and Gunter Wagner for their help with 
morphological interpretation.
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Fig. 1. Ambystoma laterale with tail bifurcation from Monroe County, 
New York, USA.
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BOLITOGLOSSA LIGNICOLOR (Wood-colored Webfoot Sala-
mander). HABITAT USE. Bolitoglossa lignicolor occurs in low-
land tropical forests from south-Pacific Costa Rica to Central 
Panama (Hertz et al. 2013. Check List 9:83–91). It has been cited 
as a species that does not tolerate habitat disturbance, that only 
occurs in pristine forests (i.e., primary and mature secondary for-
ests) (Cedeño et al. 2006. Tecnociencia 8:101–114; Boza-Oviedo 
et al. 2012. Zootaxa 3309:36–61). Here, we provide observations 
for B. cf. lignicolor in highly disturbed anthropogenic habitat.

Three B. cf. lignicolor individuals were observed at night 
in December 2018 at the Greg Gund Conservation Center of 
Cerro Osa (8.41091°N, 83.31976°W; WGS 84; 248 m elev.) in 
the Osa Peninsula, Costa Rica. The species taxonomy was not 
confirmed, but the known geographic distribution of the nearest 
congeneric species, Bolitoglossa colonnea, ends ca. 37 km 
from our reported observation (McDiarmid and Savage 2005. 
In Donnelly et al. [eds.], Ecology & Evolution in the Tropics: A 
Herpetological Perspective, pp. 366–427. University of Chicago 
Press, Chicago, Illinois). At the same location on 2 January 2022 
(2300 h), a confirmed B. lignicolor juvenile (3.3 cm SVL, 6.2 cm 
total length, 0.81 g) was observed. All individuals were observed 

within the same dense palm mat (perimeter = ca. 35 m; Fig. 1), 
predominantly shaded by a single Vochysia ferruginae tree, ca. 
16 m from a house, and ca. 10 m from the forest’s edge. Further, 
each individual was perched on the palm leaves (Asplundia sp.) 
at a height of ca. 0.5 m.

Cerro Osa was cleared in 1970 for cattle ranching, then 
transformed into a tree plantation in 1989 (using Pachira 
quinata and Tectona grandis), and finally purchased by a 
conservation focused group in 1992 for both applications of 
natural regeneration and active restoration (see Foster 2002. 
M.S. Thesis. University of Washington, Seattle, Washington. 280 
pp.). Terminalia amazonia was planted in 1993, with P. quinata 
stand failures supplemented in 1999 with mostly Carapa 
guianensis, Vochysia guatemalensis, and Terminalia oblonga (see 
Foster, 2002, op. cit. for a complete list). The non-government 
organization Osa Conservation, which most recently acquired 
and currently manages the property, enrichment planted many 
of the restoration areas with a suite of ~30 native species from 
2015–2021 (Whitworth et al. 2018. Ornithol. Appl. 120:852–
862). Much of the forest directly surrounding the Greg Gund 
Conservation Center is currently dominated by the early 
succession trees V. guatemalensis and V. ferruginea — species 
that thrive on degraded tropical soils.

While it remains unknown to what extent B. lignicolor 
tolerates habitat disturbance throughout its geographic 
distribution, our observations suggest that B. lignicolor can 
tolerate more disturbance than previously believed. The B. 
cf. lignicolor individuals reported here (or their kin) likely 
colonized the highly disturbed Greg Gund Conservation Center 
from nearby mature forest and/or microhabitat refugia (e.g., 
large trees on steep hillsides along the properties streams that 
remained untouched and intact).

BENJAMIN T. CAMPER, Department of Biology, Clemson University, 
Clemson, South Carolina 29631, USA (e-mail: bcamper@g.clemson.edu); 
ANDREW W. WHITWORTH, Osa Conservation, Washington D.C., USA (e-
mail: andywhitworth@osaconservation.org).

DESMOGNATHUS OCHROPHAEUS (Allegheny Mountain 
Dusky Salamander). HABITAT. Desmognathus ochrophaeus is 
a semiaquatic plethodontid distributed across the Appalachian 
Mountains from southern Ontario and Quebec to southwestern 

Fig. 1. A) Ambystoma maculatum (YPM HERA 023576) from Con-
necticut, USA, with a supernumerary digit on its right hindfoot; B) 
dorsal X-ray; C) X-ray displaying abnormalities of the right hindfoot; 
D) X-ray of the trunk vertebrae.

Fig. 1. Highly disturbed habitat (palm mat and surroundings) where 
all reported Bolitoglossa cf. lignicolor individuals were found in Cer-
ro Osa, Costa Rica.
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Virginia and adjacent portions of Kentucky and Tennessee. Hab-
itat types for D. ochrophaeus are typically associated with lotic 
habitats (small streams, springs, and seepages) and adjacent 
moist woodlands (Conant et al. 2016. Peterson Field Guide to 
Reptiles and Amphibians. Houghton Mifflin Harcourt, New York, 
New York. 512 pp.). Lentic, isolated wetland habitats not asso-
ciated with surface streams or springs have not been formally 
described as a key habitat feature for this species.

During the summer of 2021, we encountered abundant D. 
ochrophaeus populations at two isolated, high-elevation (>900 
m elev.) vernal pool-type wetlands on Stone Mountain in Wise 
County, Virginia, USA. The first site (Stone Mountain; 36.90083°N, 
82.54213°W; WGS 84; 970 m elev.) was a 0.2 ha pool situated in 
a ridgetop location just below the crest of Stone Mountain. The 
second site (Nettle Patch; 36.91061°N, 82.61217°W; WGS 84; 1160 
m elev.) was a 0.15 ha pool situated on the crest of a spur ridge of 
High Knob. Both pools were located in closed-canopy northern 
hardwood forests. Neither pool was associated with surface 
streams or springs, being located 220 m and 350 m, respectively, 
from the nearest waterway.

Desmognathus ochrophaeus can occasionally be abundant in 
moist midslope forest habitats of the type found across our study 
area (Moore et al. 2001. Am. Midl. Nat. 145:39–45). We therefore 
performed surveys for salamanders beneath cover objects in a 50 
m radius of each wetland to determine if salamanders were indeed 
clustered only within and near each wetland or simply appeared 
to be using each wetland while being uniformly distributed in 
wetlands and surrounding forests. Exhaustive visual encounter 
surveys of all cover objects in the aforementioned wetland 
buffers took place at weekly intervals from 15 August to 15 
November 2021 during the species’ fall breeding season, with 
the distance of each encountered salamander from the wetland 
margin recorded. We found D. ochrophaeus heavily clustered 
within each wetland or within 15 m of the wetland margin (Table 
1), with few salamanders (13.7% of all observations) present in 
surrounding forests at more than 15 m from the wetland margin. 
We encountered no individuals of D. ochrophaeus more than 
25 m from the wetland margin. We additionally encountered 
numerous neonates and other younger age classes within each 
wetland proper, indicating that the species is likely using these 
isolated wetlands as breeding habitat.

We additionally searched existing, georeferenced natural 
history collections (NHCs) for D. ochrophaeus catalogued 
in the Global Biodiversity Information Facility (http://gbif.
org; 1 Nov 2021) to examine if and how many past vouchered 
observations for the species co-occurred with similar isolated 
wetlands. We cross-referenced all 934 applicable NHCs with 
wetland occurrence data from the U.S. Fish and Wildlife Service 

National Wetlands Inventory (https://www.fws.gov/wetlands/; 
1 Nov 2021), finding no evidence of pre-existing records of 
this species from known isolated wetlands not associated with 
riparian floodplains or hardwood forests near surface streams. 

To our knowledge, our results form the first confirmation 
that D. ochrophaeus may colonize and be an abundant 
resident of isolated, vernal pool-like wetland habitats across 
higher elevations of the central Appalachians, in addition 
to their known habitats associated with surface streams. 
This species appeared to be the most abundant salamander 
present at both of our sites, indicating that it likely contributes 
significantly to biomass and ecosystem function within such 
vernal pool habitats, especially in the Cumberland Mountains 
Physiographic Province. Future surveys of isolated wetlands 
elsewhere in the region may therefore be warranted to better 
understand this species’ habitat associations within isolated 
wetlands and its relationships with other, more common vernal 
pool amphibian species.

GABRIELLE COLLINS, GRACE HALL, MEGAN ROARK, SAMANTHA 
WRIGHT, ISABELLE ROMANS, and WALTER H. SMITH, Department of 
Natural Sciences, The University of Virginia’s College at Wise, One College 
Avenue, Wise, Virginia, USA 24293 (e-mail: whs2q@uvawise.edu).

HYDROMANTES BRUNUS (Limestone Salamander) and HY-
DROMANTES WINTU (Wintu Shasta Salamander). DEFENSIVE 
BEHAVIOR. Hydromantes brunus and H. wintu are plethodontid 
salamanders found in California, USA. This genus is character-
ized by a flattened body, webbed toes, and a projectile tongue 
used to capture prey in their rocky habitats (McGinnis and Steb-
bins 2018. A Field Guide to Western Reptiles and Amphibians. 
Fourth Edition. Houghton Mifflin Company, Boston, Massachu-
setts. 560 pp.). Hydromantes brunus is endemic to the Merced 
River drainage in Mariposa County, California, and inhabits slate 
or limestone rock outcrops, crevices, and talus in chaparral or 
Pinus sabiniana (Gray Pine) associations (Wake and Papenfuss 
2005. In M. Lannoo [ed.], Amphibian Declines: The Conservation 
Status of United State Species, pp. 783–784. University of Califor-
nia Press, Berkeley, California). The recently described H. wintu 
is endemic to the Potter and Marble Creek drainages in Shasta 
County, California, adjacent to Shasta Lake (Bingham et al. 2018. 
Bull. Mus. Comp. Zool. 161:403–427). Most relevant literature ref-
erences H. shastae, recently partitioned into three morphologi-
cally similar but genetically distinct species, including H. wintu. 
Hydromantes wintu is known from a ca. 5 km2 area, predomi-
nantly in limestone outcrops within mixed forest and chaparral 
(Bingham et al. 2018, op. cit.).

Coiling is one of many known defensive behaviors performed 
by plethodontid salamanders (Duellman and Trueb 1986. 
Biology of Amphibians, McGraw-Hill, New York, New York. 670 
pp.). Another California endemic, H. platycephalus, is known to 
coil its tail and limbs into a ball and roll away from perceived 
predators (García-París and Deban 1995. J. Herpetol. 29:149–
151). To our knowledge this behavior has not been recorded 
in other species of Hydromantes. Here, we report on a similar 
rolling defensive behavior in both H. brunus and H. wintu.

On 13 January 2020 at 2005 h, CM encountered an adult 
H. brunus active on a rock face in the Merced River Canyon in 
Mariposa County, California (370 m elev.). The animal coiled 
into a ball and rapidly uncoiled, propelling itself by pushing 
its head and tail against the ground. Within the brief moment 
it was in the air, it repositioned itself back into a ball and 
thereafter rolled downslope.

table 1. Distance (m) to wetland margin for individuals of Desmog-
nathus ochrophaeus encountered at two high-elevation, vernal pool-
like isolated wetlands in Wise County, Virginia, USA, in 2021 (SM = 
Stone Mountain; NP = Nettle Patch). Numbers indicate counts of 
salamanders found within each distance range from the wetland 
margin, with numbers in parentheses reflecting the percentage of 
total encountered salamanders at that site.

 Distance (m) to wetland margin
Site 0 0–5 5–10 10–15 15–20 20–25 25–50

SM 22 (52.3) 16 (38.1) 2 (4.8) 2 (4.8) 0 (0) 0 (0) 0 (0)

NP 10 (16.7) 22 (36.7) 2 (3.3) 12 (20) 8 (13.3) 3 (10) 0 (0)
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On 21 February 2022 at 1245 h, while searching for Aneides 
iecanus, NM and QC encountered an adult H. wintu under a rock 
in a small cave in the Potter Creek drainage in Shasta County, 
California (420 m elev.). It tucked its legs and tail into its body in 
somewhat of a circular coiled position and subsequently rolled 
away from us down the slanted floor of the cave, coming to a 
stop in a flat section ca. 2 m away. After it reached the bottom, it 
remained in the coil for a few seconds and appeared unharmed. 
Both H. brunus and H. wintu frequent talus and steep slopes, not 
unlike H. platycephalus, and the rolling behavior might allow 
escape from predators. 

NOAH MORALES, California Polytechnic University Humboldt, Arcata, 
California 95521, USA (e-mail: noahmorales01@gmail.com); CASEY MOSS, 
1190 Plymouth Avenue, Atwater, California 95301, USA (e-mail: hydroman-
tesbrunus@icloud.com); QUINN CHARRON, California Polytechnic Uni-
versity Humboldt, Arcata, California 95521, USA (e-mail: qcharron1773@
gmail.com).

HYNOBIUS NOTIALIS (Southern Korean Salamander). BEHAV-
IOR. Hynobius notialis is a recently described hynobiid salaman-
der endemic to the southern Korean Peninsula, ranging from the 
foothills of Jiri Mountain and Haman to the north and Gwang-
yang and Masan to the south (Borzée and Min 2021. Animals 
11:187). As with most newly described species, the ecology and 
behavior of the species are poorly known.

At 1549 h on 27 February 2020, we found an adult pair of 
H. notialis on the tributary of Yeongocheon River in Goseong, 
Republic of Korea (35.09862°N, 128.20792°E; WGS 84; 57 m 
elev.) during an amphibian survey. The stream was ca. 0.5 m 
wide, and the depth of the area of observation was 9 cm with 
a decomposing grass substrate. We observed a female H. 
notialis taking a defensive posture similar to that observed in 
congeneric H. leechii (Lee and Park 2016. The Encyclopedia 

of Korean Amphibians. Checklist of Organisms in Korea 17, 
Econature Publishing, Seoul, South Korea. 248 pp.). Upon 
contact, the observed individual lifted and arched its tail to 
the left while simultaneously bending it downward (Fig. 1). 
While the defensive behaviors of H. notialis have not been 
previously documented, our observation suggests a close 
similarity to other congeneric species with similar ecologies 
(Lee and Park 2016, op. cit.). The observation made in this 
study was conducted under strict compliance with all relevant 
regulations. 

KYONGMAN HEO, Nanjing Forestry University, 159, Longpan Road, 
Nanjing, Jiangsu 210037, China (e-mail: kmheo3187@gmail.com); YU-
CHEOL SHIN, Kangwon National University, Chuncheon 24341, Repub-
lic of Korea (brongersmai2@gmail.com); KEVIN MESSENGER, Nanjing 
Forestry University, 159, Longpan Road, Nanjing, Jiangsu 210037, China 
(herpsrule2@aol.com).

LISSOTRITON HELVETICUS (Palmate Newt). TAIL BIFURCA-
TION. Lissotriton helveticus is a widespread newt species in 
Western Europe, distributed from the Iberian Peninsula to as 
far north as Scotland (Speybroeck et al. 2016. Field Guide to 
the Reptiles and Amphibians of Britain and Europe. Blooms-
bury Publishing, London, UK. 432 pp.). It is known to inhabit 
soft water ponds with abundant vegetation and is often found 
in anthropogenic environments such as golf courses and farms 
(Cooke and Frazer 1976. J. Zool. 178:223–236; James and Gardner 
2009. Stud. Fen. Hist. 16:161–170; Boissinot et al. 2019 Agri. Eco-
syst. Environ. 269:51–61).

On 7 February 2022 at 2103 h, we found an adult L. helveticus 
in a golf course pond in Three Crosses, Gower Peninsula, South 
Wales (51.63309°S, 4.06695°W; WGS 84). Upon capture, we 
noticed that the individual’s tail was evenly bifurcated ca. 3 mm 
from the tip (Fig. 1). There was no sign of blood or other attributes 
that would suggest a fresh wound. We believe our observation is 
only the second published record of tail bifurcation in adult L. 
helveticus and the first such report from Britain.

Fig. 1. An adult Hynobius notialis exhibiting defensive behaviors at 
a small stream in Goseong, Gyeongsangnam-do, Republic of Korea.

Fig. 1. A bifurcated tail on an adult Lissotriton helveticus from Three 
Crosses, United Kingdom.
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The first record was a larval newt in 1932, from a partly 
neotenic population in a peat marsh near Antwerp, that was full 
of insect larvae (Giltay 1932. Bull. Mus. Roy. Hist. Nat. Belgique 
8:1–9). The presence of predaceous insect larvae suggests the 
possibility that the bifurcation could have been the result of a 
wound that had hyper-regenerated. The second case was a gravid 
adult female in 2018 from the Aralar Mountains, Spain (Gosá 
2018. Bol. Asoc. Herpetol. Española 29:46–48). This individual 
exhibited polydactyly and had a point of tail bifurcation 
close (1.07 mm) to the cloaca, and the tail itself was small and 
underdeveloped. The pond this individual was found in also had 
dragonfly larvae present, again suggesting predation-associated 
tail hyper-regeneration as a cause for the bifurcation (Gosá 2018, 
op. cit.).

Predators such as dragonfly larvae or birds frequently cause 
deformities in various amphibians (Ballengee and Sessions. 
2009. J. Exp. Zool. B. Mol. Dev. Evol. 312:770–779) as a result of 
injuries during failed predation attempts. Following damage to 
tails, hyper-regeneration can cause bifurcations in newts if parts 
of the spinal cord are removed and the wound is not too deep 
(Dawson 1932. Anat. Rec. 52:139–149) but complete removal of 
the tail tip will not (Dziurzynski 1911. Bull. Internat. de l‘Acad. des 
Sci. de Cracovie 1911:187–228). The pond in question was home 
to predaceous aquatic beetles at the time of sampling, and both 
dragonflies and birds have been spotted around the pond during 
daylight hours, so a failed predation attempt may have caused 
the deformity reported herein. There was no obvious pollution 
in the pond and the general abundance of amphibians (no 
others found with malformations) and invertebrates inhabiting 
it suggest good environmental conditions at this location.

THOM LYONS (e-mail: t.a.lyons@swansea.ac.uk) and KEVIN AR-
BUCKLE, Department of Biosciences, Faculty of Science and Engineering, 
Swansea University, Swansea, United Kingdom, SA4 3PB (e-mail: kevin.ar-
buckle@swansea.ac.uk).

PLETHODON ALBAGULA (Western Slimy Salamander). ABER-
RANT PATTERN. Plethodon albagula is a medium sized lungless 
salamander found throughout Arkansas, Missouri, Oklahoma, 
and the Edwards Plateau of Texas, USA. Individuals are typically 
dark gray or black with light colored spotting across the dorsal 
region of the body, tail, and legs. At 2225 h on 27 March 2021, an 

adult P. albagula was found atop a small boulder along a rocky 
hillside inside the Barton Creek Habitat Preserve in Austin, Texas, 
USA (30.30505°N, 97.91172°W; WGS 84; Fig. 1). This individual 
was solid black, completely lacking the typical white spotting. 
Other P. albagula observed in the preserve exhibited typical col-
oration. To our knowledge, this is the first observation of a spot-
less P. albagula.

MORGAN PAGE (e-mail: morgan.page@uta.edu) and ALEXANDER 
MURRAY, Department of Biology, University of Texas at Arlington, 701 S 
Nedderman Drive, Arlington, Texas 76019, USA (e-mail: alexander.murray@
uta.edu).

SPELEOMANTES STRINATII (Strinati’s Cave Salamander). PRE-
DATION. In recent years, there have been reports of Natrix spp. 
being found in caves. In some cases, the snakes are thought to 
have accidentally entered cave systems (Drasler and Zagmajster 
2012. Nat. Slov. 2:73–75), but in others it is clear that the snakes 
entered the caves willingly (Lunghi et al. 2018. Spixiana 41:160; 
Mulargia et al. 2018. Russ. J. Herpetol. 25:172–176).

Speleomantes strinatii lives in both subterranean habitats 
and the surrounding woodlands within its geographic range 
(Sindaco and Razzetti 2021. Nat. Hist. Sci. 8:35–46). Speleomantes 
spp. are known prey items for the snake Natrix natrix (Lanza et 
al. 2006. Atti del Mus. Civ. Sto. Nat. Trieste 52:5–135). Salvidio 
et al. (2017. Sci. Nat. 104:20) suggested that caves had a lower 
predation risk for S. strinatii than woodlands.

A cave in the Municipality of Savignone (Province of Genova, 
Region of Liguria, Italy) at 407 m elev. was visited several times 
in August 2021 by the authors. This cave system is U-shaped, 

Fig. 1. Spotless Plethodon albagula from Barton Creek Habitat Pre-
serve in Austin, Texas, USA.

Fig. 1. A) Natrix helvetica sicula close to a Speleomantes strinatii in-
side a cave in the Municipality of Savignone, Province of Genova, 
Region of Liguria, Italy; B) Natrix h. sicula swallowing a S. strinatii. 
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about 50 m long, and has two entrances. It was excavated out of 
the naturally occurring siltstone and claystone as shelter from 
air raids during the Second World War. One of the entrances is 
not easily accessible due to a large pool of water blocking the 
entrance. Inside the cave, we observed many S. strinatii (more 
than 80 individuals). At the time of observation, it had not rained 
in the area for several months and we assumed that many of the 
S. strinatii had moved into the relatively damp cave environment 
to avoid the dryness of the surrounding woodlands. One Rana 
italica (Italian Stream Frog) and numerous invertebrates were 
also present (mostly Diptera: Limonidae).

Also discovered was a Natrix helvetica sicula, within a crevice 
in the cave. The N. helvetica sicula was about 25 m from the 
entrance of the cave in complete darkness. The next day, the N. 
helvetica sicula had moved to a rock ledge on the wall, ca. 1.2 
m above the cave floor, close to a S. strinatii (Fig. 1A). An hour 
later the N. helvetica sicula was swallowing a S. strinatii (Fig. 1B), 
presumably the same individual, inside a crevice just below the 
previous ledge.

This is the first documented predation of S. strinatii by a N. 
helvetica sicula inside a cave. Despite the observations of Salvidio 
et al. (2017, op. cit.) that caves provide a lower predation risk for 
S. strinatii than woodlands, the salamanders may not always be 
the top predator in caves (Salvidio et al. 2020. Diversity 12:17).

UWE GERLACH, Im Heideck 30, 65795 Hattersheim, Germany (e-mail: 
duamger@yahoo.de); EMANUELE BIGGI, Genova, Italy (e-mail: ebiggi@
anura.it).

TARICHA TOROSA (California Newt). MISDIRECTED GROUP 
AMPLEXUS. Misdirected amplexus, sometimes referred to as 
Davian behavior or necrogamy, is when a living organism at-
tempts to copulate with a dead conspecific. This behavior is 
widely reported in anurans but for caudates the only reports are 
for Nothopthalmus viridescens (Pitt et al. 2011. Herpetol. Rev. 
42:258; Pintanel et al. 2021. Neotrop. Biod. 7:53–56). In anurans, 
misdirected amplexus with a dead female can represent a valid 
reproductive strategy, as the males can squeeze out the eggs to 
fertilize them (Izzo et al. 2012. J. Nat. Hist. 45:2961–2967; Groffen 
et al. 2019. Herpetol. Notes 12:43–44). For some caudates, how-
ever, this behavior represents an ecological trap in that no suc-
cessful fertilization is possible due to the female needing to be 
alive to uptake the spermatophore.

Taricha torosa is a temporally limited scramble breeder (Wells 
2007. The Ecology and Behavior of Amphibians, University of 
Chicago Press, Chicago, Illinois. 1148 pp.). Although similar to 
scramble-breeding anurans (Wells 2007, op. cit.) in the urgency 
to breed, a male T. torosa must complete courtship before his 
spermatophores are deposited for a receptive female. However, 
since the first male to mate with a female normally fertilizes the 
largest portion of her eggs, reproductive fitness consequences 
may drive male newts to amplex other similar sized caudates, 
regardless of sex or species, to facilitate successful reproduction. 
Alvarez (2011. Herpetol. Rev. 42:408–409) hypothesized a similar 
breeding pressure driving Anaxyrus boreas (Western Toad) to 
amplex with any appropriately sized nearby object. The T. torosa 
breeding season starts first with the arrival of males to a water 
body, followed later by the females. Attracted by their movement, 
male T. torosa will engage conspecifics entering the water near 
them, including other males, and several males may attempt 
amplexus with one individual (Davis and Twitty 1964. Copeia. 
4:601–610). Here, we describe a novel situation in which an adult 
T. torosa was observed in amplexus with a mortally injured and 

Fig. 1. A group of three male Taricha torosa in a “breeding ball” 
around an unresponsive and mortally-injured female T. torosa in 
California, USA. 
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Fig. 2. Mortally wounded by a crushing bite to the head, a female 
Taricha torosa is amplexed by a male, with another male attempting 
to dislodge him. Observation took place in California, USA. 
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unresponsive conspecific female, while two other conspecific 
males attempted to either remove the male in amplexus or 
likewise engage in amplexus with the unresponsive female.

At 1957 h on 4 January 2022, in Bonnie’s Creek on the 
Mitsui Ranch in Sonoma County, California, USA (38.33063°N, 
122.58178°W; WGS 84; 660 m elev.), we observed a group of three 
male T. torosa engaging in amplexus with an unresponsive, 
mortally injured female T. torosa (80 mm SVL, 170 mm total 
length; Fig. 1). Upstream, in the same pool, was another male 
T. torosa that suffered crushing bite wounds to the head. Based 
on the carnassial pattern impressed in the skin and skulls (Fig. 
2), the bites appeared to have been inflicted by a Procyon lotor 
(Raccoon). A visual inspection the following morning revealed 
a rear-foot print of P. lotor in the upper section of the pool. 
Although they were not dead, both newts were unresponsive 
when initially observed and collected. This observation 
represents the first report of misdirected amplexus in T. torosa 
and the first time multiple conspecific males were involved in 
such an event. Misdirected amplexus, in this case, represents 
a waste of energy as the unresponsive female was unable to 
accept the male courtship attempts and was dying (Ayres 2010. 
Herpetol. Rev. 41:192–193). It can also increase the vulnerability 
of the participants to predation through increasing the size 
of the prey unit and decreasing the mobility of the amplecting 
individuals (Magnhagen 2003. Trends Ecol. Evol. 6:183–186).

JAKOB WOODALL, Department of Wildlife, Fish, and Conservation 
Biology, University of California, Davis, One Shields Ave, Davis, California 
95616, USA (e-mail: jewoodall@ucdavis.edu); JENNACA HAJEK (e-mail: 
hajekj@sonoma.edu), HALE GARCIA-DEAN (e-mail: garciadean@so-
noma.edu), and KATELIN FOX, Sonoma State University, 1801 E Cotati 
Ave, Rohnert Park, California 94928, USA (e-mail: foxka@sonoma.edu); 
JEFFERY T. WILCOX, Sonoma Mountain Ranch Preservation Foundation, 
3124 Sonoma Mountain Road, Petaluma, California 94954, USA (e-mail: 
jtwilcox@comcast.net).

TYLOTOTRITON VERRUCOSUS (Crocodile Newt). CLAM 
TRANSPORTATION. It has been suggested that amphibians, as 
well as birds and insects, contribute to the dispersal of freshwater 
bivalves (Kew 1893. The Dispersal of Shells. Kengan Paul, Trench, 
Trübner & Company, London, UK. 291 pp.). Observations of land 
transportation of pea clams by salamanders have been reported 
from Europe, Canada, and Japan (reviewed in Terui and Akiyama 
2021. Venus 79:38–43). Here, we report a Tylototriton verrucosus 
transporting a clam belonging to the family Sphaeriidae.

Tylototriton is a genus of salamandrids consisting of 34 
species distributed in south and southeast Asia (Frost 2022. 
Amphibian Species of the World: an Online Reference, Version 
6.1, https://amphibiansoftheworld.amnh.org, 16 Feb 2022), 
inhabiting inland waterbodies where pea clams are common 
(Dubois and Raffaëlli 2009. Alytes 26:1–85). The T. verrucosus 
was found in a marsh in Yuejiazhai, Yunnan Province, China 
(24.6004°N, 98.0962°E; WGS 84; 1645 m elev.), on 26 June 2013, 
with one sphaeriid clam attached to the second finger of the 
left hand (Fig. 1A). The T. verrucosus was an adult male and 
identified based on external morphology. The total length of the 
T. verrucosus was 133 mm, and the toe was deeply indented by 
the shell. As with the present case, attachment of clams has been 
reported to cause finger injuries in amphibians (Wood et al. 2008. 
Amphibia-Reptilia 29:457–462). The sphaeriid was identified as 
belonging to the genus Sphaerium by the large shell (length = 
5.5 mm; height = 4.7 mm; width = 3.2 mm) and the central umbo 
(Fig. 1B) following Korniushin and Glaubrecht (2002. Zool. Scr. 

31:415–459) and Lee and Foighil (2003. Zool. J. Linn. Soc-Lond. 
137:245–260). No embryos were found in the brood pouch of 
the clam. After observation and measurement, the T. verrucosus 
was released back to the marsh, and the clam was deposited as a 
voucher specimen in the Kunming Institute of Zoology, Chinese 
Academy of Sciences (KIZ uncataloged).

Pea clams have been known to migrate with the newts 
Lissotriton helveticus and Mesotriton alpestris (Wood 2008, 
op. cit.), but to our knowledge, this is the first record of land 
transportation of a Sphaerium sp. by T. verrucosus. It is also the 
first report for China and for a tropical area. The transportation 
of a single Sphaerium sp. to a new habitat, as reported here, 
may contribute to breeding activity at the new habitat because 
members of this family are capable of self-fertilization (Thomas 
1959. Nautilus 72:131–140).

This study was conducted under our MoU and agreements 
between Kyoto University and the Chinese Academy of Sciences.

NAOTO SAWADA, Graduate School of Science, Kyoto University, Ki-
tashirakawa-oiwakecho, Sakyo Ku, Kyoto 606-8502, Japan (e-mail: sawada.
naoto.82w@st.kyoto-u.ac.jp), KANTO NISHIKAWA, Graduate School of 
Global Environmental Studies, Kyoto University, Yoshida Hon Machi, Sakyo 
Ku, Kyoto 606-8501, Japan (e-mail: nishikawa.kanto.8v@ kyoto-u.ac.jp), 
DING-QI RAO, Kunming Institute of Zoology, The Chinese Academy of 
Sciences, 32 Jiaochang Donglu, Kunming 650223, Yunnan, China (e-mail: 
raodq@mail.kiz.ac.cn), ATSUSHI TOMINAGA, Faculty of Education, Uni-
versity of the Ryukyus, 1 Senbaru, Nishihara, Okinawa 903-0213, Japan (e-
mail: tominaga@edu.u-ryukyu.ac.jp); JIAN-PING JIANG, Chengdu Insti-
tute of Biology, The Chinese Academy of Sciences, Chengdu 610041, China 
(e-mail: jiangjp@cib.ac.cn).

URSPELERPES BRUCEI (Patch-nosed Salamander). SEX 
DETERMINATION. The sex of many salamanders can often 
be determined from external sexually dimorphic characters 
(e.g., nasal cirri, swollen cloacae, sexual size dimorphism, etc.), 
though these traits are usually exclusive to adult individuals and 
only apparent within the specific breeding season of a taxon. 

Fig. 1. A) Tylototriton verrucosus from Yunnan Province, China with 
an attached Sphaerium sp. clam; B) right valve and apex of the 
Sphaerium sp. clam.
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While adult Urspelerpes brucei do not follow this trend with 
their striking sexual dichromatism (Fig. 1), the problem of non-
invasive sex determination in larvae and newly metamorphosed 
individuals still largely remains. In an attempt to remedy 
this issue, we discovered a novel method for sexing newly 
metamorphosed U. brucei.

Following methods published by Bruce (1988. Copeia 
1988:15–26), we attempted to shine “an intense beam of light 
from a fiber-optics illuminator” through the body wall of 
the animals in the hopes the gonads would be illuminated 
through the translucent venter. Instead, we found that the testis 
lobes of newly metamorphosed male U. brucei were visible 
without the aid of a backlight, and indeed even without the 
need for a microscope. Due to reaching sexual maturity upon 
metamorphosis (Camp et al. 2018. Herpetol. Conserv. Biol. 
13:609–616; TLB, unpubl. data), the testes of new metamorphs are 
already fully inflated with sperm, allowing their spotted pattern 
to be seen through the venter (Fig. 2). Though larvae must still be 
dissected in order to ascertain sex and reproductive condition, 
newly metamorphosed U. brucei can now be confidently sexed 
alive and in the field despite lacking the outward dimorphism 
and dichromatism of the older adults.

TYLER L. BROCK, Department of Biology, University of Mississippi, 
University, Mississippi 38677, USA (e-mail: tlbrock2@go.olemiss.edu); 
CHRISTOPHER K. BEACHY, Department of Biology, Southeastern Loui-
siana University, 808 N. Pine St., Hammond, Louisiana 70402, USA (e-mail: 
christopher.beachy@selu.edu).

ANURA — FROGS

AGALYCHNIS CALLIDRYAS (Red-eyed Treefrog). FIELD BODY 
TEMPERATURE and MORPHOLOGY. In the context of climate 
change, amphibians are highly vulnerable because of the com-
plex dynamic of body temperature and water balance (Lertz-
man-Lepofsky et al. 2020. Glob. Change Biol. 26:4868–4879). 
Future scenario projections that include thermoregulatory data 
(e.g., field body temperature, minimum and maximum critical 
temperatures) to model vulnerability in the face of global warm-
ing are becoming more common. However, in several species 
the basic information on thermoregulation is unknown. During 
fieldwork associated with estimating the loss of diversity in am-
phibians among anthropized environments versus conserved 
rainforest, we recorded thermoregulation data and morpho-
logical measurements of recently metamorphosed Agalychnis 
callidryas. Our records were obtained at the edge of the Laguna 
Zacatal in the Los Tuxtlas region, San Andres Tuxtla, Veracruz, 
Mexico (18.5818°N, 95.0889°W; WGS 84; 200 m elev.), on 18 De-
cember 2021, between 2032 and 2240 h. We measured the tem-
perature of 15 frogs with a thermocouple (Fluke® Mod. 51-2) as 
well as the air (with the sensor two centimeters above the perch 
site) and substrate temperature (Fig. 1). Since the frogs were 
very small, the temperatures were obtained from the groin to 
avoid any temperature influence due to handling. Six individu-
als were transferred to the laboratory (released the next day at 
the exact collection site) and measured for SVL, tibia length, and 
head width (at its greatest point) with a digital caliper (precision 
0.01mm; Mitutoyo® Mod. 500-171-30) and weighed with a com-
mercial jewelry scale (precision 0.01g). In addition, we measured 
the type, diameter, and height of the perch (with a commercial 
measuring-tape; precision = 1 mm). We obtained the air rela-
tive humidity with a data logger (HOBO® mod. MX2302) at two 
points in a study transect less than 50 m from the furthest frog 
recorded.

Agalychnis callidryas is widely studied, especially in captivity. 
Despite this and to the best of our knowledge, here, we provide 
the first body temperature data including the relationship with 
air and substrate temperature in the wild for any developmental 
stage. The mean (± 1 SE) body temperature (°C) was 22.9 ± 0.09 
(range: 22.1–23.4), the mean air temperature (°C) was 23.02 ± 0.09 
(range: 22.3–23.8), and the mean substrate temperature (°C) was 
23.01 ± 0.09 (range: 22.2– 23.7), with all measurements (N = 15) 
recorded in the field. Additionally, the mean (± 1 SE) SVL (mm) 
was 20.33 ± 0.43 (range: 18.63–21.85), the mean tibia length (mm) 
was 9.13 ± 0.43 (range: 8.29–9.75), the mean head width (mm) 
was 20.33 ± 0.22 (range: 6.26–7.68), and the mean weight (g) was 
0.55 ± 0.03 (0.43–0.68; N = 6). Field body temperatures show a 
significant positive relationship with both air (F1,13 = 10.46; r2 = 
0.45; P = 0.006) and substrate (F1,13 = 20.03; r2 = 0.61; P = 0.0006) 
temperature. The significant relationship and higher percentage 
of variance explained by the substrate temperature suggests that 
A. callidryas is a thigmothermic species, as has been recorded 
in other anuran species (Lara Resendiz and Luja 2018. Rev. Mex. 
Biodivers. 89:577–581). Further, the mean body temperature we 
recorded is similar to the mean air temperatures recorded by 

Fig. 1. Comparison of newly metamorphosed (A) and adult (B) Ur-
spelerpes brucei.

Fig. 2. View of testis lobes without dissection (above) and with dis-
section (below).
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Pyburn (1970. Copeia 2:209–218) for a chorus of males (22.2°C) 
and for an oviposition site (22.0°C) in a population close to 
our observation. Regarding the average SVL, it represents ca. 
45% and 35% of the average size of adult males and females, 
respectively, from eastern Mexico (Duellman 2001. The Hylid 
Frogs of Middle America. Society for the Study of Amphibians 
and Reptiles, Ithaca, New York. 1170 pp.). This suggests that size 
at sexual maturity or at least at the first reproductive event could 
take place during the first life year. Regarding the perch, all the 
frogs were found on leaves with an average air relative humidity 
of 99.09 ± 0.19 SE. The average perch diameter was 5.73 ± 0.37 
and an average height of 60.01 ± 10.23. Because natural history 
is the basis of any ecological, evolutionary, and conservation 
work; it is necessary and urgent to integrate more information 
on the natural history of A. callidryas, as well as other regional 
amphibian species in the wild.

The work was carried out under the financing of the PAPIIT 
project No. 209820 granted by the DGAPA, UNAM to VHJA. The 
fieldwork was carried out with permit No. 09/K4-1072/11/21of 
the DGVS/SEMARNAT.

VÍCTOR H. JIMÉNEZ-ARCOS (e-mail: victorhja@iztacala.unam.mx), 
BRUNO CORTÉS-ORTIZ, and C. MARISOL GÓMEZ-HURTADO, Labo-
ratorio de Herpetología Vivario, Facultad de Estudios Superiores Iztacala, 
Universidad Nacional Autónoma de México. Av. de los Barrios 1, Tlal-
nepantla, CP 54090, México; RAFAEL ALEJANDRO CALZADA-ARCINIE-
GA, Departamento de Zoología, Instituto de Biología, Universidad Nacio-
nal Autónoma de México, 3er Circuito Exterior s/n, Ciudad Universitaria, 
CDMX, CP 04510, México (e-mail: calzadarale@gmail.com).

ANAXYRUS AMERICANUS (American Toad) and HYLA CHRYS-
OSCELIS (Cope’s Gray Treefrog). INTERSPECIFIC AMPLEXUS. 
Reports of interspecific amplexus among anurans are common 
and have been summarized in a literature review by Serrano et 
al. (2022. Ecology 103:e3737). Interspecific amplexus is more apt 
to occur in explosive-breeding species due to male-male scram-
ble competition for access to females. Anaxyrus americanus are 
explosive breeders that exhibit indiscriminate amplexing behav-
ior (Wells 1977. Anim. Behav. 25:666–693). Males readily clasp 
each other, individuals of other anuran species, and inanimate 
objects (Miller 1909. Amer. Nat. 43:641–668; Blair 1941. Genetics 
26:398–417; Serrano et al. 2022, op. cit.). Here, I describe a novel 
amplexing event between A. americanus and Hyla chrysoscelis.

At 0840 h on 1 May 2022, I found a male A. americanus (5.5 cm 
SVL) in axillary amplexus with a gravid female H. chrysoscelis (5.3 
cm SVL) in a blue-plastic wading pool (diameter = 99 cm, depth 
= 19 cm) in a residential backyard in Jonesboro, Union County, 
Illinois, USA (37.45531°N, 89.26119°W; WGS 84). I removed the 
pair from the pool and placed them into a 38.5 cm × 27 cm 
opaque plastic container with 2 cm of water to photograph them 
(Fig. 1). I was alerted to the separation of the pair at 0950 h when 
the A. americanus began vocalizing. The H. chrysoscelis was 
adhering to the wall of the container and the A. americanus was 
calling while attempting to re-clasp her. After measuring each 
animal, I released them back at the pool. While contained with 
the A. americanus, the H. chrysoscelis deposited 498 eggs that 
subsequently failed to develop.

Because female H. chrysoscelis initiate amplexus (Dodd 2013. 
Frogs of the United States and Canada. Johns Hopkins University 
Press, Baltimore, Maryland. 982 pp.), it is likely that the male A. 
americanus intercepted her as she oriented towards a calling 
male H. chrysoscelis. The previous evening, I heard two male H. 
chrysoscelis vocalizing at the pool, as well as the A. americanus. 
One pair of H. chrysoscelis was in amplexus when I found the 
interspecific pair. Interspecific pairings can have negative 
consequences for reproductive success and fitness (Serrano et 
al. 2022, op. cit.). Because most female H. chrysoscelis oviposit 
once per season (Dodd 2013, op. cit.), the deposition of infertile 
eggs by the H. chrysoscelis paired with the A. americanus may 
represent a failed reproductive effort for an entire year.

JOHN G. PALIS, P.O. Box 387, Jonesboro, Illinois 62952, USA; e-mail: 
jpalis@yahoo.com.

BUERGERIA BUERGERI (Kajika Frog). DIET. Buergeria buergeri 
is endemic to Japan and is a primitive lineage in the anuran family 
Rhacophoridae. Buergeria buergeri is arboreal or scansorial, and 
its main prey items consist of terrestrial invertebrates (e.g., spiders, 
midges, and crane flies), but they also consume small numbers of 
the aquatic larvae of stoneflies (Plecoptera) and caddisflies (Tri-
choptera; Sano et al. 2012. Bull. Teikyo Univ. Sci. 8:101–111). On 
the morning of 14 October 2021, RK collected one adult female B. 
buergeri (51.3 mm SVL, 9.6 g) on the left bank of the Kiyotaki River, 
in Kyoto City, Kyoto Prefecture, Japan (34.0413°N, 135.6572°E; 

Fig. 1. A) Agalychnis callydrias as found in the field in Veracruz, Mex-
ico; B) close-up of a recent metamorph; C) field work during data 
collection.

Fig. 1. Male Anaxyrus americanus in amplexus with female Hyla 
chrysoscelis on 1 May 2022, Jonesboro, Illinois, USA.
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WGS 84; 71 m elev.) after a heavy rain. Two stoneflies (4.8 mm 
and 10.3 mm) belonging to the family Nemouridae (probably In-
donemoura) were flushed from its stomach (Fig. 1). Identification 
to the genus and species level was difficult because the stoneflies 
were partly digested. The stoneflies were juveniles and may have 
been hidden under stones in the stream. At the time (mid-Octo-
ber), we observed other active adult B. buergeri in or around the 
stream at night. Most of the adults captured at the same time as 
the adult female reported here had preyed upon terrestrial inver-
tebrates. Our present finding in Kyoto Prefecture and the report 
from Yamanashi Prefecture (Sano et al. 2012, op. cit.) indicate the 
possibility that adult B. buergeri may feed on aquatic insects in the 
non-breeding season. Buergeria buergeri is a good swimmer but 
has not been observed feeding under water. This study was con-
ducted by following the guideline of animal experiments at Kyoto 
University (20-A-5 and 22-A-2).

REI KUDOH, Graduate School of Human and Environmental Studies, 
Kyoto University, Yoshida-nihonmatsu-cho, Sakyo-ku, Kyoto 606-8501, Ja-
pan (e-mail: kudoh.rei.32w@st.kyoto-u.ac.jp); KANTO NISHIKAWA (e-mail: 
nishikawa.kanto.8v@kyoto-u.ac.jp) and TOMOYA SUZUKI, Graduate School 
of Global Environmental Studies, Kyoto University, Yoshida-hon-machi, Sa-
kyo-ku, Kyoto 606-8501, Japan (e-mail: suzuki.tomoya.5j@kyoto-u.ac.jp).

BUFOTES VIRIDIS BALEARICUS (Balearic Green Toad). PRE-
DATION. Bufotes viridis balearicus is a protected European 
amphibian (Annex IV of the “Habitat Directive” 92/43/EEC) en-
demic to Italy, Corsica, and Balearic Islands. Bufotes viridis bale-
aricus is threatened by the premature desiccation of its breed-
ing sites (e.g., increasingly frequent drought events related to 
climate change), water pollution (herbicides and pesticides), 
and habitat destruction due to intensive agriculture and urban 
expansion (Sindaco et al. 2006. Atlante degli Anfibi e dei Ret-
tili d’Italia. Societas Herpetologica Italica, Edizioni Polistampa, 
Firenze, Italy. 792 pp.; Balletto et al. 2007. In Lanza et al. [eds.], 
Fauna d’Italia. Vol. XLII. Amphibia, pp. 197–211. Calderini Edi-
tore, Bologna, Italy). The impact of invasive alien species (IAS) 
on B. v. balearicus is seldom examined; scientific literature is very 
scarce with only one report on the impact of mosquito fish on its 
tadpoles (Vannini et al. 2018. Aquat. Conserv. 28:476–484). Here, 

we report several cases of predation on adult B. v. balearicus by 
the invasive Threskiornis aethiopicus (Sacred Ibis) in Tuscany, 
Italy. Threskiornis aethiopicus is included in the European list 
of IAS of Union Concern (EU Regulation 1143/2014); in recent 
years its population has rapidly expanded in Europe, including 
northern and central Italy (Cocco et al. 2021. Sci. Rep. 11:1–13). 
We observed twenty predation events of T. aethiopicus on B. v. 
balearicus in the Natura 2000 protected area IT51140011 in the 
Municipality of Sesto Fiorentino (43.8234°N, 11.1700°E; WGS 
84; 36 m elev.). Ten of these cases were documented with pho-
tographs. Observations were made during the B. v. balearicus 
breeding season in March and April 2021 and 2022. All the toads 
were stunned (Fig. 1) and swallowed (Fig. 2). On five occasions 
it was possible to determine the toads’ sex according to sexually 
dimorphic dorsal coloration; we identified three males and two 
females. In the literature there is a comparable predation event 
reported for B. v. viridis in Veneto, Italy (Novarini and Stival 2017. 
Boll. Mus. Stor. Nat. Ven. 67:71–75). These observations highlight 
the importance of specific studies on the impact of this invasive 
bird species on European amphibian communities.

GIACOMO BRUNI, Viale Palmiro Togliatti, 50019, Sesto Fiorentino, 
Italy (e-mail: giacomobruni90@gmail.com); PAOLO VANGUCCI, Via Anto-
nio Pacinotti, 50019, Sesto Fiorentino (e-mail: paolo.vangucci@gmail.com); 
STEFANO MATTII, Via Giuseppe Parini, 50019, Sesto Fiorentino (e-mail: 
stefano.mattii@gmail.com).

Fig. 1. Two stoneflies taken from the stomach of an adult female 
Buergeria buergeri captured in Kyoto City, Japan.

Fig. 1. Predation of Bufotes viridis balearicus by Threskiornis aethi-
opicus in Sesto Fiorentino, Italy. 
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Fig. 2. Threskiornis aethiopicus consuming Bufotes viridis balearicus 
in Sesto Fiorentino, Italy. 
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CHALCORANA CHALCONOTA (White-lipped Frog) and LIM-
NONECTES KUHLII (Kuhl’s Wart Frog). INTERSPECIFIC AM-
PLEXUS. Chalcorana chalconota is a common and widespread 
frog species in the agricultural and open landscapes of Java, 
Indonesia; Limnonectes kuhlii inhabits mountain streams in 
forested areas of Java and other Greater Sunda Islands (Inger 
1966. Fieldiana: Zool. 52:1–402; Manthey and Grossmann 1997. 
Amphibien und Reptilien Südostasiens, Natur- und Tier-Verlag, 
Berlin, Germany. 512 pp.; Iskandar 1998. The Amphibians of Java 
and Bali. Research and Development Centre for Biology-LIPI, Ja-
karta, Indonesia. 117 pp.). However, C. chalconota and L. kuhlii 
are sympatric in Gunung Halimun National Park, where both 
species occupy slow-moving waterbodies in degraded forest 
and tea plantations (Kurniati 2002. Berita Biol. 6:75–84). Based 
on surveys, these species are also sympatric in the degraded for-
est area in the buffer zone of Gunung Gede Pangrango National 
Park. On 31 May 2016, I observed an adult male C. chalconota in 
amplexus with an adult male L. kuhlii (Fig. 1) in a man-made wa-
ter canal along a mountain stream in Cimumpang, Situ Gunung, 
West Java, Indonesia (6.8436°S, 106.9274°E; WGS 84; 920 m elev.) 
This is the first observation of interspecific male-male amplexus 
for both species. The more active male C. chalconota held the 
larger male L. kuhlii. Due to the process of forest degradation on 
the border of the protected area of the national park, these two 
species could meet and interact during the breeding season. Two 
points of this observation are noteworthy. First, ecologically sep-
arated species can meet in degraded habitats. Second, this ob-
servation illustrates a risk associated with interspecific amplexus 
and its negative effect on breeding success for both species.

KONSTANTIN D. MILTO, Department of Herpetology, Zoological 
Institute, Universitetskaya emb., 1, St. Petersburg, 199034, Russia; e-mail: 
coluber@zin.ru.

CORNUFER GUENTHERI (Gunther’s Triangle Frog). ENDOPAR-
ASITES. Cornufer (as Ceratobatrachus) guentheri is known from 
the entire Solomon Island chain, except San Christobal; it has a 
broad, bony, angular head with prominent spines over the eyes 
(Menzies 2006. The Frogs of New Guinea and the Solomon Is-
lands. Pensoft, Sofia, Bulgaria. 345 pp.). We know of no published 
reports of helminths from C. guentheri and herein establish the 
helminth list for this species. Three C. guentheri from Guadal-
canal Island (9.57733°S, 160.14558°E; WGS 84), Solomon Islands, 
collected March 2017 (70 mm SVL for each) and deposited in the 

University of Northern Colorado, Museum of Natural History as 
(UNC-MNH 1620, 6655, 6678), were examined. Nematodes were 
present in the peritoneal cavity and lungs. Sixteen were removed 
with jeweler’s forceps, cleared in a drop of lactophenol, placed 
on a glass slide, cover-slipped and examined under a compound 
microscope. They were identified as larval ascarids based upon 
the descriptions and key in Sprent (1988. Syst. Parasitol. 11:165–
213) and were assigned to Ophidascaris sp. because they lacked 
a ventriculus and intestinal caecum.

Adults of Ophidascaris are parasites of snakes (Sprent 1988, 
op. cit.). Amphibians often serve as intermediate hosts for O. 
labiatopapillosa (Ash and Beaver 1963. J. Parasit. 49:765–770); 
larvae may be encapsulated or free in the tissues (Ash and Beaver 
1962, J. Parasitol. 48:41). When the infected amphibian is eaten 
by a snake, the larval Ophidascaris sp. will develop into the 
adult. The nematodes were deposited in the Harold W. Manter 
Parasitology Laboratory (HWML), The University of Nebraska, 
Lincoln, Nebraska, USA as Ophidascaris sp. (HWML 112292). 
Larvae of Ophidascaris sp. in C. guentheri is a new host record.

STEPHEN R. GOLDBERG, Whittier College, Department of Biol-
ogy, Whittier, California 90608, USA (e-mail: sgoldberg@whittier.edu); 
CHARLES R. BURSEY, Pennsylvania State University, Department of 
Biology, Shenango Campus, Sharon, Pennsylvania 16146, USA (e-mail: 
cxb123@psu.edu); STEPHEN P. MACKESSY, University of Northern Colo-
rado, School of Biological Sciences, Greeley, Colorado 80639, USA (e-mail: 
stephen.mackessy@unco.edu).

DENDROPHRYNISCUS CARVALHOI (Carvalho’s Tree Toad). 
DEFENSIVE BEHAVIOR. Immobility preceded by short jumps, 
ending with the body flattened and rigid limbs stretched back-
ward, is a defensive behavior known as stiff legged behavior 
(Sazima 1978. Biotropica 10:158). This posture associated with 
cryptic coloration has been reported for Rhinella granulosa 
(Mângia and Santana 2013. Herpetol. Notes 6:45–46), Den-
drophryniscus brevipollicatus and D. leucomystax (Bertoluci 
et al. 2007. Alytes 25:38–44), D. berthalutzae, Paratelmatobius 
poecilogaster, and Euparkerella cochranae (Toledo et. al 2011. 
Ethol. Ecol. Evol. 23:1–25), Achaenus parvulus (Rocha et al. 1998. 
Herpetol. Rev. 29:232–234), Scythrophrys sawayae (Garcia 1999. 
Herpetol. Rev. 30:224), Ctenophryne geayi (Menin and Rodrigues 
2007. Herpetol. Rev. 38:182), Arcovomer passarellii (Giaretta and 
Martins 2009. Herpetol. Notes 2:91–93), Proceratophrys appen-
diculata (Sazima 1978. Biotropica 10:158), P. boiei (Costa et al. 

Fig. 1. Male-male interspecific amplexus of Chalcorana chalconota 
and Limnonectes kuhlii in Cimumpang, Indonesia.

Fig. 1. Stiff-legged defensive behavior by Dendrophryniscus carvalhoi 
in southeastern Brazil. 
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2009. Herpetol. Notes 2:227–229), and P. melanopogon (Moura et 
al. 2010. Herpetol. Rev. 41:479), all forest inhabitants within the 
Atlantic Forest (Mângia and Santana 2013, op. cit.).

Dendrophryniscus carvalhoi is a bufonid endemic to the 
Atlantic Forest in Espírito Santo, Brazil (Frost 2022. Amphibian 
Species of the World: an Online Reference, Version 6.1, https://
amphibiansoftheworld.amnh.org, 4 March 2022) and is 
currently threatened with extinction (Fraga et al. 2019. Fauna 
and Flora Threatened with Extinction in the State of Espírito 
Santo. National Institute of the Atlantic Forest. Santa Teresa, 
Espírito Santo, Brazil. 261 pp.). Observations were made during 
a herpetological survey at the Área de Proteção Ambiental 
Mestre Álvaro (20.18944°S, 40.30167°W; WGS 84), Municipality 
of Serra, Espírito Santo, southeastern Brazil. We found a single 
adult D. carvalhoi (MUSES-194-HC) that displayed the stiff-
legged behavior, remaining motionless for ca. 30 sec (Fig. 1). 
The individual was collected and deposited in the Amphibian 
collection of Herpeto Capixaba, Museu de História Natural do 
Sul do Estado do Espírito Santo, Jerônimo Monteiro, Espírito 
Santo, Brazil. According to Sazima (1978, op. cit.), this behavior 
associated with the cryptic coloration of green or brown leaves 
increases the resemblance to fallen leaves on the forest floor, 
confusing visually oriented predators such as birds or mammals.

This work is part of ‘Herpeto Capixaba: for the knowledge 
and conservation of amphibians and reptiles of Brazil’. This 
study was financed in part by Fundação de Amparo à Pesquisa 
e Inovação do Espírito Santo (EDITAL FAPES Nº 03/2021 - 
UNIVERSAL #437/2021).

NATALIA SOARES CAMPOS, Universidade Federal do Espírito 
Santo, 29500-000, Alegre, Espírito Santo, Brazil (e-mail: natalia.soares.
campos564@gmail.com); MATHEUS DE SOUZA PIMENTEL DA SILVA, 
Universidade Estadual do Norte Fluminense Darcy Ribeiro, 28013-602, 
Campos dos Goytacazes, Rio de Janeiro, Brazil (e-mail: matz.pimentel@
gmail.com); GIOVANA CORDIOLI, Herpeto Capixaba, Rua Lã Paloma, s/n, 
Enseada Azul, CEP:29206-090, Guarapari, Espírito Santo, Brazil (e-mail: cor-
dioli.giovana@gmail.com); THIAGO SILVA-SOARES, Museu de História 
Natural do Sul do Estado do Espírito Santo, Universidade Federal do Espíri-
to Santo, 29550-000, Jerônimo Monteiro, ES, Brazil; Herpeto Capixaba, Rua 
Lã Paloma, s/n, Enseada Azul, CEP: 29206-090, Guarapari, Espírito Santo, 
Brazil (e-mail: thiagosilvasoares@hotmail.com).

ENGYSTOMOPS PUSTULOSUS (Tungara Frog) and PHYLLO-
MEDUSA VAILLANTII (White-lined Leaf Frog). DEFENSIVE 
BEHAVIOR. Defensive behaviors are important mechanisms for 
avoiding predation. In the Leiuperinae (Leptodactylidae), four 
types of defensive behaviors are known: crouching, standing 
up, inflating the body, and shielding the eyes (Ferraro et al. 2021. 
Zool. J. Linn. Soc. 193:388–412). For the leptodactylid Engysto-
mops pustulosus, escape behaviors related to threats from fly-
ing (bats) and terrestrial (snakes) predators have been studied 
(Bulbert et al. 2015. PLoS ONE 10:e0120546). The defensive be-
haviors for E. pustulosus include deflation and escape (Bulbert 
et al. 2015, op. cit.). Despite being widespread in northwestern 
South America (Colombia, Guyana, and Venezuela) and in Cen-
tral America (IUCN SSC Amphibian Specialist Group. 2020. The 
IUCN Red List of Threatened Species 2020: e.T57272A53969023; 
14 March 2022), detailed defensive behaviors of E. pustulosus 
are still poorly known. On the other hand, several defensive be-
haviors have been reported for some phyllomedusids, such as 
shrinking behavior and production of secretions (see Toledo et al. 
2011. Ethol. Ecol. Evol. 23:1–25), but the defensive behaviors and 
other aspects of the natural history of Phyllomedusa vaillantii 

are poorly known. Phyllomedusa vaillantii is distributed within 
the tropical forests of the Amazon basin from Colombia to north-
east Brazil (dos Santos et al. 2017. Syst. Parasitol. 94:505–510). In 
Colombia it is distributed in the departments of Amazonas, Ca-
quetá, Guaviare, Meta and Putumayo, between 70–400 m elev. 
(Checklist Colombian Amphibians, Version 11.2021; www.batra-
chia.com/; 22 Nov 2021). Here, we report two defensive behav-
iors (shrinking and cloacal discharge) for P. vaillantii from the 
Colombian Amazon and the first defensive behavior for E. pus-
tulosus from central Honduras. 

At 0746 h on 23 August 2021, we observed an active E. 
pustulosus on the ground in a small dry stream during a 
herpetological field trip at Los Tres Candiles Community, San 
Juan de Flores Municipality, Francisco Morazán Department, 
Honduras (14.29115°N, 87.01863°W; WGS 84; 753 m elev.). At 
the moment of capture, the individual made a forced cloacal 
discharge. After being manipulated for a few seconds, it exhibited 
shrinking behavior (Fig. 1). After ca. 2–3 mins of immobility, the 
E. pustulosus turned in the palm of the hand of the observer and 
jumped to the ground. The individual was not collected.

At 2030 h on 4 September 2021, we observed an adult female 
P. vaillantii (55 mm SVL, 7 g) during a herpetological field trip 
at Finca el Jardín, Vereda La Pacera, Putumayo Department, 
Colombia (1.00854°N, 76.50765°W; WGS 84; 502 m elev.). The 
individual was perched on a branch ca. 15 cm from the ground 
when it was captured. After capture, the individual reacted with 
a cloacal discharge, followed by evident immobility (shrinking 
behavior; Fig. 2). Subsequently, it was placed in a container 
where it remained immobile for ca. 25 min. The next day it was 

Fig. 1. Engystomops pustulosus at the moment of capture (A) and dis-
playing shrinking behavior (B). 
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manipulated for preservation and to take biometric data and in 
the process, it emitted an agonistic vocalization accompanied 
again by a cloacal discharge. After ca. 4 min, it repeated the 
cloacal discharge. 

As far as we know, our records of shrinking behavior and 
cloacal discharges for E. pustulosus and P. vaillantii are novel, 
showing that many aspects about the behavior and ecology of 
these species are still unknown, despite both being common 
species. Displays of death-feigning (such as thanatosis or 
shrinking) have been documented in many anuran families such 
as Artholepidae, Brachycephalidae, Bufonidae, Centrolenidae, 
Dicroglossidae, Hylidae, and Leptodactylidae, among others 
(Toledo et al. 2010. J. Nat. Hist. 44:1979–1988), and can 
occur synergistically (when an individual shows two or more 
simultaneous defensive strategies) to allow for a greater chance 
of escaping from predators (Toledo et al. 2011, op. cit.). We 
encourage further studies of the natural history of P. vaillantii 
and E. pustulosus.

JUAN C. DIAZ-RICAURTE, Departamento de Ecologia, Instituto de 
Biociências, Universidade de São Paulo, Rua do Matão, 05508-090 São 
Paulo, SP, Brazil; Escola Superior de Agricultura Luiz de Queiroz, Programa 
de Pós-Graduação em Ecologia Aplicada, Universidade de São Paulo, Pi-
racicaba, Brazil and Semillero de Investigación en Ecofisiología y Biogeo-
grafía de Vertebrados, Grupo de investigación en Biodiversidad y Desar-
rollo Amazónico (BYDA), Centro de investigaciones Amazónicas Macagual 
– Cesar Augusto Estrada Gonzales, Universidad de la Amazonia, Florencia, 
Caquetá, Colombia (e-mail: juan.diaz@usp.br); CRISTOPHER A. AN-
TÚNEZ-FONSECA, Centro Zamorano de Biodiversidad, Departamento de 
Ambiente y Desarrollo, Escuela Agrícola Panamericana Zamorano, Francis-
co Morazán, Honduras (e-mail: caantunez1994@gmail.com); YULFREILER 
GARAVITO-DAVID, Semillero de Investigación en Ecofisiología y Biogeo-

grafía de Vertebrados, Grupo de investigación en Biodiversidad y Desar-
rollo Amazónico (BYDA), Centro de investigaciones Amazónicas Macagual 
– Cesar Augusto Estrada Gonzales, Universidad de la Amazonia, Florencia, 
Caquetá, Colombia (e-mail: yulfreiler543215@gmail.com); FILIPE C. SER-
RANO, Departamento de Ecologia, Instituto de Biociências, Universidade 
de São Paulo, Rua do Matão, 05508-090 São Paulo, SP, Brazil

EUPHLYCTIS ADOLFI (Bangladesh Skittering Frog). OPPOR-
TUNISTIC FEEDING. Euphlyctis adolfi is a dicroglossid frog 
that is widely distributed in Nepal below 2500 m (Khatiwada et 
al. 2021. Asian Herpetol. Res. 12:1–35). The species is a recently 
described frog from the Barisal District of Bangladesh (Howlader 
et al. 2015. PLoS ONE 10:e0116666) and has limited information 
on its natural history. At 1000 h on 11 October 2021, a foldable 
fish trap was installed at 50 cm depth to survey fish in Ghodag-
hodi Lake ‘Tal’ (28.68381°N, 80.95083°E; WGS 84; 180 m elev.), a 
Ramsar site in Kailali District, western Nepal. It was clear and 
sunny, with an ambient temperature of 32.4°C. This portion of 
the lake is adjacent to the main wetland of Ghodaghodi in the 
east and is currently used for fish farming. The temperature of 
the murky water of the lake was 31.2°C at a depth of 10 cm.

Upon removing the trap from the water, the captured fish 
began wiggling, which alerted a group of E. adolfi to approach 
the trap. Two of the E. adolfi gained access inside the trap, 
one of which swallowed a wiggling fish (Figs. 1–2). Both frogs 

Fig. 2. Phyllomedusa vaillantii (55 mm SVL) displaying shrinking 
behavior: A) dorsal view; B) ventral view; C) lateral view before the 
defensive display. 
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Fig. 1. Two Euphlyctis adolfi that gained access inside a fish trap at 
Ghodaghodi Lake, Nepal. 

Fig. 2. Euphlyctis adolfi consuming a Pethia conchonius inside a fish 
trap at Ghodaghodi Lake, Nepal.
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were removed from the trap, photographed, and released. The 
trapped fish were identified as Pethia conchonius (Rosy Barb) 
and P. ticto (Ticto Barb). The fish consumed by the E. adolfi was 
a P. conchonius. After the fish were identified, they were released 
at the site of capture.

TAPIL PRAKASH RAI, Department of Environmental Science, Me-
chi Multiple Campus, Tribhuvan University, Bhadrapur-8, Jhapa, Nepal 
57203; Turtle Rescue and Conservation Centre (ARCO-Nepal & SUMMEF), 
Arjundhara-9, Jhapa, Nepal 57205, (e-mail: tapilprai19@gmail.com); PAUL 
FREED, 14149 S Butte Creek Road, Scotts Mills, Oregon 97375, USA.

HYLA VERSICOLOR (Gray Treefrog). HABITAT USE. Hyla ver-
sicolor is a forest species across its geographic range with pre-
ferred habitats ranging from dry-mesic hardwoods to boreal 
forest (Dodd 2013. Frogs of the United States and Canada, Vol. 
2. John Hopkins University Press, Baltimore, Maryland. 982 pp.). 
After the breeding season, individuals often disperse into near-
by terrestrial habitat and ascend into deciduous tree canopies 
spending most of their time in cracks, crevices, holes, or other 
cavities (Dodd 2013, op. cit.). Individuals climbing anthropogen-
ic structures such as fences, streetlights, porches, windows and 
walls of buildings are also widely noted in the literature (Matson 
2013. In Pfingsten et al. [eds.], Amphibians of Ohio, pp. 511–538. 
Ohio Biological Survey Bulletin New Series Volume 17 Number 
1, Columbus, Ohio; Harding and Mifsud 2017. Amphibians and 
Reptiles of the Great Lakes Region. University of Michigan Press, 
Ann Arbor, Michigan. 392 pp.).

On 24 August 2021, AAK observed and photographed an 
adult H. versicolor inside a horizontal crack on a cliff face (Fig. 
1) in the Nor’Wester Mountain Range south of Thunder Bay, 
Ontario, Canada (48.30795°N, 89.32930°W; WGS 84; 427 m 

elev.). This observation was one of three in the preceding week 
of individual H. versicolor adults inside horizontal cracks 10–40 
m above the ground (Fig. 2). We often hear H. versicolor making 
post-breeding calls from high in tree canopies in the region 
and have occasionally observed individuals on wooden fences 
and buildings (SJH, unpubl. data). An association with old 
stone fences covered by moss and lichens has long been known 
(Holbrook 1842. North American Herpetology, Vol IV. Dobson 
and Son, Philadelphia, Pennsylvania. 138 pp.). Individuals have 
also been observed resting on the side of large, lichen-covered 
boulders in the mountains of New Hampshire and Connecticut 
(G. Watkins-Colwell, pers. obs.). To the best of our knowledge, 
this is the first record of H. versicolor occurring on vertical cliff 
face habitat. We thank Amy Lathrop for verifying identification 
and assigning a digital voucher record (Royal Ontario Museum, 
ROMdm01233a,b).

ALENA ALBERTSON KOK (e-mail: abalbert@lakeheadu.ca) and STE-
PHEN J. HECNAR, Department of Biology, Lakehead University, Thunder 
Bay, Ontario P7B 5E1, Canada (e-mail: shecnar@lakeheadu.ca).

LEPTODACTYLUS SYPHAX (Basin White-lipped Frog). 
CYST FORMATION and PARASITES. Leptodactylus syphax 
(Leptodactylidae) is a medium-sized frog, ranging from 58–90 
mm, characterized by having smooth skin with dorsal tubercles 
limited to the sacral and post-sacral region (Heyer et al. 2010. Cat. 
Am. Amphib. Rept. 868:1–9; De-Sá et al. 2014. S. Am. J. Herpetol. 
9:1–128). Different morphological abnormalities have been 
reported for many anurans, including leptodactylids (Souza et al. 

Fig. 1. Adult Hyla versicolor inside a horizontal crack in a cliff face in 
Ontario, Canada.

Fig. 2. Vertical cliff face habitat used by Hyla versicolor in the 
Nor’Wester Mountain Range near Thunder Bay, Ontario.
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2021. Herpetol. Notes 14:31–41). Here, we present the first record 
of malformation (cyst in the vocal sac) in L. syphax (Fig. 1).

The observation occurred during fieldwork on 26 April 2019, 
on Maranguape Mountain, Ceará, northeastern Brazil (3.899°S, 
38.714ºW; WGS 84; 470 m elev.). The voucher specimen was 
deposited in the Herpetological Collection of Universidade 
Regional do Cariri, Crato, Brazil (URCA-H 15728). Cysts may 
be defined by a closed, sac-like pocket of tissue that can form 
anywhere in the body. It may be filled with fluid, air, pus, or 
other material (Helen et al. 2017. Mertensiella 25:185–242). 
In addition, trematode infestations may cause deformities in 
frogs through massive disruption of the spatial organization of 
cells and abnormal cellular growth (Stopper et al. 2002. J. Exp. 
Zool. 294:252–263). This L. syphax was infected by 201 parasites 
belonging to the following taxa: Ochoterenella convoluta, 
Rhabdias cf. stenocephala, Oswaldocruzia mazzai, Raillietnema 
spectans, and ancanthocephalan cystacanths, all of which 
represent new host records. Endoparasites were identified using 
specialized literature (Yamaguti 1963. Systema Helminthum, 
Volume V, Acanthocephala. Interscience Publishers, New York, 
New York. 423 pp.; Anderson et al. 2009. Keys to the Nematode 
Parasites of Vertebrates. CAB International, London, UK. 480 
pp.). Although cytologic and genetic studies are needed to 
unravel the main reasons for this cyst formation, we believe 
this malformation may have been caused by the high parasitic 
infection, particularly the 14 acanthocephalan cystacanths in 
the vocal sac. This report contributes to the understanding of 
how parasitic infections may cause morphological aberrations 
in frogs.

We are grateful to the CNPq/FUNCAP/CAPES for financial 
support (Finance Code 001; 151124/2020-5), and the ICMBio for 
the collection license (Permit: ICMBio 72384, process: 29613).

KÁSSIO DE CASTRO ARAÚJO (e-mail: kassio.ufpi@gmail.com) and 
HEITOR TAVARES DE SOUSA MACHADO, Graduate Course of Ecology 
and Natural Resources, Department of Biology, Pici Campus, Federal Uni-
versity of Ceará, Fortaleza, Ceará, 60440-900 (e-mail: heitortdsm@gmail.
com); DALILANGE BATISTA-OLIVEIRA, Programa de Pós-graduação em 
Diversidade Biológica e Recursos Naturais, Universidade Regional do Cariri, 
Campus do Pimenta, Rua Coronel Antônio Luiz, 1161, Bairro do Pimenta, 
CEP: 63105-000, Crato, CE, Brasil (e-mail: dalilangebatista@gmail.com).

LITHOBATES CAPITO (Gopher Frog). FREEZING TEMPERA-
TURE SURVIVAL. Lithobates capito are known to occur in ar-
eas of the Conecuh National Forest in southeast Alabama, 
USA. Lithobates capito are known to shelter underground in 
burrows, stump holes, or other refugia throughout most of the 
year, where individuals are protected from predators, fire, and 

major weather events (Humphries and Sisson 2012. J. Herpetol. 
46:665–670). Lithobates capito migrate to ponds during rainy 
events typically in late winter for breeding (Jensen et al. 2003. 
Am. Midl. Nat. 150:185). Males may remain in these ponds for 
multiple months, while females often depart on the first warm, 
rainy night after laying eggs (Palis 1998. J. Herpetol. 32:217–223). 
If weather conditions deteriorate during movement to or away 
from ponds, individuals may stop in the nearest area of damp 
leaf litter to wait for the next warm nighttime rain (Richter et al. 
2001. J. Herpetol. 35:316–321).

A female adult L. capito (83 mm SVL, 63.6 g) was captured 
leaving a pond along a drift fence at 0330 h on 27 January 2021 
during heavy rain in the Conecuh National Forest. This frog was 
kept overnight, fitted with a radiotransmitter, and released the 
following morning at the same location. On 28 January 2021, the 
frog was tracked to a stump hole ca. 150 m from the edge of the 
pond where she was originally captured. The frog was tracked 
to this stump hole daily until 12 February 2021, when she was 
tracked to a patch of damp leaf litter 50 m from the stump hole. 
She was then tracked daily to this leaf litter patch through 28 
February 2021 and visually confirmed to be alive each day. While 
the frog was above ground, nighttime temperatures dropped 
below -3°C for the nights of 16, 17, and 20 February 2021. On 
1 March 2021, the frog was tracked to the original stump hole 
following a prescribed fire on an adjacent area of forest, despite 
dry weather conditions unfavorable for movement. The frog was 
then tracked to a Gopher Tortoise (Gopherus polyphemus) burrow 
ca. 400 m away from the pond on 6 May 2021. This frog was not 
recaptured subsequent to 6 May 2021 due to its departure from 
the Gopher Tortoise burrow and radiotransmitter battery failure.

To our knowledge, this is the first record of L. capito surviving 
freezing temperatures outside of a burrow or pond. While other 
species of Lithobates have been found to have adaptations 
for survival during freezing temperatures (freeze tolerance 
in L. sylvaticus, marginal freezing survival in L. pipiens, L. 
septentrionalis, and L. catesbeianus; see Storey and Storey 2017. 
Physiol. Rev. 97:623–665), similar investigations into temperature 
adaptions in L. capito have not been investigated. 

All activities were conducted under Alabama Conservation 
License #2021134615468680 and US Forest Service Special Use 
Authorization ID CON700333.

KRISTA M. RUPPERT (e-mail: kr1723@msstate.edu), KOLBY A. J. AL-
TABET (e-mail: kaltebe@ncsu.edu), and SCOTT A. RUSH, Department of 
Wildlife, Fisheries, and Aquaculture, Mississippi State University, Starkville, 
Mississippi 39762, USA (e-mail: scott.rush@msstate.edu).

LITHOBATES CATESBEIANUS (American Bullfrog). DIET. 
Lithobates catesbeianus is known to prey on a variety of inverte-
brates and vertebrates in water bodies (Jancowski and Orchard 
2013. NeoBiota 16:17–37). At 2212 h on 28 April 2022, one of the 
authors (RK) collected an adult female L. catesbeianus (167.7 mm 
SVL) on the right bank of the Kiyotaki River in Kyoto City, Kyoto 
Prefecture, Japan (34.0413°N, 135.6572°E; WGS 84; 71.4 m elev.). 
After flushing its stomach, prey items including Geothelphusa 
dehaani (Japanese Freshwater Crab), worms, and two adult 
male Buergeria buergeri (Kajika Frog; ca. 34.1 and 36.2 mm SVL) 
were found (Fig. 1). Buergeria buergeri inhabits shallow streams 
during the breeding season where L. catesbeianus is infrequent. 
This report shows the possibility that introduced L. catesbeianus 
may have a negative impact on the native fauna of Japan even in 
lotic environments. This study was conducted by following the 
guideline of animal experiments at Kyoto University (20-A-5 and 

Fig. 1. A male Leptodactylus syphax with a cyst in the vocal sac found 
on Maranguape Mountain, Ceará, northeastern Brazil. 
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22-A-2). Collection of the L. catesbeianus was done under per-
mission (No. 06001083) of the Act on the Prevention of Adverse 
Ecological Impacts Caused by Designated Invasive Alien Species.

REI KUDOH, Graduate School of Human and Environmental Studies, 
Kyoto University, Yoshida-nihonmatsu-cho, Sakyo-ku, Kyoto 606-8501, Ja-
pan (e-mail: kudoh.rei.32w@st.kyoto-u.ac.jp); KANTO NISHIKAWA, Grad-
uate School of Global Environmental Studies, Kyoto University, Yoshida-
hon-machi, Sakyo-ku, Kyoto 606-8501, Japan (e-mail: nishikawa.kanto.8v@
kyoto-u.ac.jp).

LITORIA PEARSONIANA (Pearson’s Green Tree Frog). PRE-
DATION. Litoria pearsoniana (Hylidae) is a Near Threatened 
(Hero et al. 2004. The IUCN Red List of Threatened Species 2004: 
e.T12150A3327061) small green frog (females grow up to 37 mm) 
inhabiting rainforests in Australia (McDonald and Davies 1990. 
Trans. R. Soc. South Africa 114:145–156). This species is noctur-
nal and breeds in spring and summer, being active mainly on 
low vegetation or rocks along streams (Parris 2001. Biol. Conserv. 
99:285–292). Populations of L. pearsoniana occur from south-
east Queensland (from south of Gympie, at Conondale National 
Park) to northeast New South Wales, Australia (Hines et al. 1999. 
In Campbell et al. [eds.], Declines and Disappearances of Austra-
lian Frogs, pp. 44–63. Biodiversity Group, Environment Australia, 
Canberra, Australian Capital Territory). Large areas of the spe-
cies’ geographical distribution have been degraded for urban de-
velopment and expansion of pastures for livestock. Population 
declines were reported in the 1980s in southeast Queensland 
(Brisbane Forest Park and Conondale Ranges) potentially associ-
ated with deforestation and the emergence of Batrachochytrium 
dendrobatidis in Australia (Hines et al. 1999, op. cit.).

Spiders can prey on a large range of small vertebrates 
including frogs at all stages of their life cycle (von May et al. 
2019. Amphib. Reptil. Conserv. 13:65–77). Frog-catching spiders 
are mainly nocturnal and web-less, showing cursorial-hunting 
activity (Nyffeler and Altig 2020. J. Arachnol. 48:26–42). 374 
incidents of frog predation by spiders are reported based on a 
comprehensive global literature and social media survey. Frog-
catching spiders have been documented from all continents 
except for Antarctica (>80% of the incidents occurring in the 
warmer areas between latitude 30°N and 30°S). On 5 December 

2021 at 1940 h, we observed an individual Megadolomedes trux 
(Giant water spider) preying on an adult L. pearsoniana (Fig. 
1). One and a half hours later, the frog was almost completely 
ingested, with only the head remaining. Other males of L. 
pearsoniana were calling on the grass at the edge of the stream. 
The predation event occurred on a fallen log across the water 
at Bundaroo Creek, 95 km north from Brisbane (26.69382°S, 
152.6122°E; WGS 84; 541 m elev., air temperature = 21°C, water 
temperature = 18.6°C), at Conondale National Park, Queensland, 
Australia.

THAIS SASSO LOPES, Centre for Planetary Health and Food Secu-
rity, School of Environment and Science, Griffith University, Nathan, 4111, 
Queensland, Australia (e-mail: thais.sassolopes@griffithuni.edu.au); JOSH-
UA WILSON, Centre for Biodiversity and Conservation Sciences, School of 
Biological Sciences, University of Queensland, Brisbane, 4072, Australia.

ODONTOPHRYNUS CARVALHOI (Carvalho’s Escuerzo). 
CLIMBING BEHAVIOR. Odontophrynus carvalhoi is an endemic 
Brazilian frog that inhabits environments above 500 m elev. It is 
distributed from Goiás State to the northeastern region of Brazil, 
occurring in the Caatinga, Cerrado, and Atlantic Forest biomes 
(Caramaschi and Napoli 2012. Zootaxa 3155:1–20; Santos et al. 
2017. Zootaxa 4323:419–422). Odontophrynus carvalhoi is char-
acterized by the presence of rough skin with glands on its dorsal 
surface (Costa et al. 2017. Bol. Mus. Biol. Mello Leitão 39:95–115). 
Odontophrynus carvalhoi is nocturnal, terrestrial, and is associ-
ated with leaf litter (Brito et al. 2012. South Am. J. Herpetol. 7:55–
61). However, we report an unusual climbing behavior for O. 

Fig. 1. Two Buergeria buergeri flushed from the stomach of an adult 
female Lithobates catesbeianus in Kyoto, Japan.

Fig. 1. Predation of an adult Litoria pearsoniana by a Megadolomedes 
trux in Conondale National Park, Queensland, Australia.
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carvalhoi in a rainforest enclave in Ceará, northeastern Brazil. In 
April 2019, we found an O. carvalhoi (50 mm SVL, 20 g) climbing 
up a sloping ravine on Baturité Mountain (4.2704°S, 38.9385°W; 
WGS 84; 912 m elev.). It was ca. 60 cm above level ground (Fig. 
1). Although some non-arboreal frogs have been reported to ex-
hibit climbing behavior (e.g., Hudson et al. 2016. Biol. J. Linn. 
Soc. 119:992–999; Maia-Carneiro and Maia-Solidade 2020. Braz. 
J. Biol. Sci. 7:149–151), this is the first report of this behavior for 
the Odontophrynidae. The climbing behavior of non-arboreal 
frogs may be associated with feeding or escape attempts from 
predators (Maia-Carneiro and Maia-Solidade 2020. Braz. J. Biol. 
Sci. 7:149–151). Nevertheless, we observed no imminent poten-
tial threats for this individual. In addition, O. carvalhoi tends to 
burrow whenever it is at risk (Costa et al. 2017. Bol. Mus. Biol. 
Mello Leitão 39:95–115). Therefore, we believe this climbing be-
havior might be associated with the environmental characteris-
tics (rugged landscape) where this individual was found, which 
facilitates climbing up sloping ravines on Baturité Mountain.

We are grateful to the CNPq/FUNCAP/CAPES for financial 
support (Finance Code 001; 151124/2020-5), and the ICMBio for 
the collection license (Permit: ICMBio 72384, process: 29613).
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e Tecnologia do Piauí, Campus Pedro II, Piauí, Brazil (e-mail: etlandrade@
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PHRYNOIDIS ASPER (River Toad). DEFENSIVE BEHAVIOR. An-
urans use a wide variety of defensive behaviors to avoid preda-
tion. Bufonids are known to exhibit several defensive behaviors. 
For example, several species of Rhinella are known to engage in 
stiff-legged behavior (Nehemy et al. in press, Caldasia) and An-
sonia hanitschi is known to exhibit the unken reflex (Malkmus 
et al. 2002. Amphibians and Reptiles of Mount Kinabalu [North 
Borneo]. Koeltz Scientific Books, Königstein, Germany. 424 pp.). 
Phrynoidis asper is a large, stream-dwelling toad widely distrib-
uted in Thailand, Myanmar, Malay Peninsula, Sumatra, Borneo, 
Java, and surrounding islands. Here, we report the first observa-
tion of defensive behavior in P. asper and the first observation of 
this behavior for the genus Phrynoidis.

On 8 March 2019, at 2200 h, we found an adult male P. asper 
at the base of Mount Halau-halau, Batang Alai Timur, Kabupaten 
Hulu Sungai Tengah, Kalimantan Selatan, Indonesia (2.674°S, 
115.610°E; WGS 84; 560 m elev.). The P. asper was found on a 

stone along a stream in primary forest, without any external 
injuries. When it was captured by hand, it folded its limbs close 
to the body (Fig. 1). At this time, no toxic secretion was released 
from the parotoid glands. The P. asper maintained this posture, 
but after a few minutes returned to a posture with its limbs 
extended normally. This defensive behavior has been described 
as contracting behavior (Toledo et al. 2011. Ethol. Ecol. Evol. 
23:1–25). To clarify the significance of this behavior by P. asper, 
more data needs to be collected and validated.

This research was conducted under the authorization of the 
Indonesia government (Research Permit Number: #79/E5/E5.4/
SIP/2019).
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SHIMADA, Department of Science (Biology), Faculty of Education, Aichi 
University of Education, Hirosawa 1, Igaya, Kariya, Aichi 448-8542, Japan; 
AMIR HAMIDY, Museum Zoologicum Bogoriense, Research Centre for 
Biosystematics and Evolution, National Research and Innovation Agency 
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PHYSALAEMUS (ENGYSTOMOPS) PUSTULOSUS (Túngara 
Frog). EGG PREDATION. As a seasonally breeding anuran, the 
reproduction of Physalaemus pustulosus coincides with the rainy 
season where females choose their mates at a lek of calling males. 
While still in amplexus, females also choose the oviposition site at 
a water source that can range from a pond to a divot in the road 
(Ryan 1985. The Túngara Frog, A Study in Sexual Selection and 
Communication. University of Chicago Press, Chicago, Illinois. 
46 pp.). During oviposition, P. pustulosus males use their hind legs 
to kick up the egg-jelly produced by the females. Along with the 
addition of water, this kicking action produces a foam structure 
that houses the developing embryos and protects them from des-
iccation, even if the initial water source evaporates. As the eggs are 
held near the core of the viscous foam, the egg-free outer portion 
provides an ideal environment for incubation while also buffer-
ing the embryos from predators (Dalgetty and Kennedy 2010. Biol. 
Lett. 6:293–296). However, if a predator is able to breach the nest, 
they have access to a nutrient-dense meal at the nest’s core. At ca. 
0950 h on 11 August 2019, we observed a juvenile Erythrolamprus 
(Liophis) epinephelus (Fire-bellied Snake) in Soberanía National 
Park near Gamboa, Panamá performing this behavior. 

Fig. 1. A male Odontophrynus carvalhoi climbing a sloping ravine on 
Baturité Mountain, Ceará, northeastern Brazil. 
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Fig. 1. Phrynoidis asper from Kalimantan, Indonesia displaying de-
fensive behavior.
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The ca. 2-d-old P. pustulosus foam nest was located on 
Pipeline Road. The puddle where it was originally oviposited had 
evaporated and the nest was resting on a mud surface. Repeated 
movement from within the nest drew our attention and we 
watched as the snout of a juvenile E. epinephelus emerged from 
the center. With its tail sticking out of the opposite side, the 
snake struggled to push itself out of the nest, likely as a result 
of the foam’s viscosity. The physical effort to push into (or out 
of) the nest indicates that the snake made a concerted effort 
to gain access to the interior of the nest. After exiting the foam 
nest, the E. epinephelus spread its neck in defense and remained 
motionless until we left. 

Prior to this observation, there have been no direct 
accounts of a terrestrial vertebrate predator for the foam nests 
of P. pustulosus. Aquatic predation by tadpoles of Agalychnis 
callidryas (Red-eyed Leaf Frog) on P. pustulosus foam nests has 
been documented (Ryan 1985, op. cit.), along with an account 
of predation by wasps (Starr et al. 2020. J. Hymenop. Res. 78:91–
96). However, in both of these instances, the foam nests were 
thoroughly degraded so that the eggs lay exposed, whereas the 
foam nest we observed was still fully intact. This suggests that a 
snake predator may more easily burrow into and take advantage 
of an intact foam nest than other potential predators. Snakes 
of species closely related to E. epinephelus (Lingnau and Di-
Bernardo 2006. Biociências 14:223–224) have been documented 
as oophagous to other leptodactylid species, but until now, a 
terrestrial vertebrate predator has not been documented for the 
nests of P. pustulosus. In addition, although E. epinephelus is a 
known predator of adult anurans (Savage 2002. The Amphibians 
and Reptiles of Costa Rica: A Herpetofauna between Two 
Continents, between Two Seas. University of Chicago Press, 
Chicago, Illinois. 581 pp.), it has not, to our knowledge, been 
documented as oophagous.

Foam nests likely fostered the diversification of the 
Leptodactylidae so that these anurans could occupy new 
environments unhindered by their reliance on permanent water 
sources to reproduce (Pereira et al. 2017. Biol. J. Linn. Soc. 122:814–
823). Some researchers have therefore argued that the principal 
role for a foam nest is to prevent microbial growth and desiccation 
in an environment where water sources are sometimes unreliable 
(Fleming et al. 2009. Proc. R. Soc. B. 276:1787–1795). Even so, the 
dissuasion of predators has likely been important for the evolution 
of foam nests as instances of oophagy remain fairly rare for species 
that produce foam nests. This may be in part attributed to the 
lectins and cystatins found in a foam nest that, in tandem with its 
viscous consistency, are thought to largely be sufficient to deter 
oophagy (Fleming et al. 2009, op. cit.). While the nest structure 
likely discourages egg predation, our observation indicates that 
at least one snake species has been able to breach the physical 
defense of a P. pustulosus nest to gain access to the eggs.

OLIVIA R. HAMILTON (e-mail: orhamilton@salisbury.edu), KIMBERLY 
L. HUNTER (e-mail: kxhunter@salisbury.edu), and RYAN C. TAYLOR, De-
partment of Biology, Salisbury University, 1101 Camden Avenue, Salisbury, 
Maryland 21801, USA (e-mail: rctaylor@salisbury.edu).

PIPA CARVALHOI (Carvalho’s Surinam Toad). PREDATION. Pipa 
carvalhoi inhabits preserved or relatively disturbed water bodies 
(Silva et al. 2010. Check List 6:451–453; Santana et al. 2014. Check 
List 10:407–408), having adaptations such as lateral line retention 
in the adult, suction feeding, interdigital membranes, absence of 
tympanic membranes and vocal cords, and crypsis as a strategy 
to escape predation (Trueb and Cannatella 1986. Herpetologica 

42:412–449). Megascops choliba (Tropical Screech Owl) is a noc-
turnal bird that inhabits interior forest environments (Menq 
and Anjos 2015. Rev. Bras. Biol. 75:143–149). Its diet consists of 
invertebrates and, occasionally, small vertebrates (Motta-Junior 
2002. J. Raptor Res. 36:332–334; Vieira et al. 2015. Herpetol. Notes 
8:275–276; Brentano et al. 2020. Oecol. Aust. 24:204–210). Herein, 
we report the first record of M. choliba preying upon a P. carvalhoi.

During a herpetological survey on 17 November 2018, in 
Córrego São João Grande (19.46038°S, 40.83278°W; WGS 84; 125 
m elev.), Municipality of Colatina, Espírito Santo, Brazil on a rural 
private property, at ca. 1845 h, we found an adult M. choliba with 
an adult P. carvalhoi in its talons. It flew away a few seconds later. 
At ca. 1854 h, we observed a second M. choliba—a juvenile in a 
tree close to our initial observation. The juvenile M. choliba was 
feeding on a P. carvalhoi, holding it with its talons and eating it 
headfirst (Fig. 1). We believe it to be the same P. carvalhoi which 
was brought to the juvenile by its parent. Amphibians are not 
common prey items of neotropical birds. However, they can be 
consumed when there is low availability of arthropods during 
certain times of the year (Poulin et al. 2001. J. Trop. Ecology 17:21–
40). To our knowledge, this is the first record of M. choliba preying 
upon P. carvalhoi.

This work is part of ‘Herpeto Capixaba: for the knowledge and 
conservation of amphibians and reptiles of Brazil. This study was 
financed in part by Fundação de Amparo à Pesquisa e Inovação 
do Espírito Santo (EDITAL FAPES Nº 03/2021 - UNIVERSAL 
#437/2021).
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Museu de História Natural do Sul do Estado do Espírito Santo, Universidade 
Federal do Espírito Santo, 29550-000, Jerônimo Monteiro, ES, Brazil; Herpeto 
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Fig. 1. Juvenile Megascops choliba feeding upon an adult Pipa carval-
hoi in Colatina, Brazil. 
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PITHECOPUS HYPOCHONDRIALIS (Orange-legged Leaf 
Frog). DIET. Pithecopus hypochondrialis is an arboreal frog 
found in the foothills of the eastern Andean cordillera and sa-
vannas of the Orinoquia región in Colombia, through western 
and eastern Venezuela and parts of the Guianas, and in Brazil-
ian Amazonia between 169–1125 m elev. (Frost 2021. Amphibian 
Species of the World: an Online Reference, Version 6.1, https://

amphibiansoftheworld.amnh.org, 10 Feb 2022; Acosta Galvis 
2022. Lista de los Anfibios de Colombia: Referencia en Linea 
V.12.2022, http://www.batrachia.com, 10 Feb 2022). This species 
is listed as least concern (LC) by The IUCN Red List of Threat-
ened Species but may be impacted by deforestation, agricul-
tural activities, and the international pet trade (Azevedo-Ramos 
et al. 2016. The IUCN Red List of Threatened Species 2016:e.
T55853A107297758). Despite being common, many aspects of 
its life history, including its feeding behavior, are poorly known. 
Specifically, the feeding ecology for populations of P. hypochon-
drialis in the Colombian Orinoquía. 

Herein, we describe the diet of P. hypochondrialis in eight 
Oil Palm (Elaeis guineensis) plantations between 190 and 200 m 
elev. in the eastern Andean cordillera of Colombia (Paratebueno, 
Meta, Colombia: 4.2485°N, 73.1566°W; WGS 84; 190 m elev.; 
Cubaral Municipality, Meta, Colombia: 4.342°N, 73.1753°W; WGS 
84; 200 m elev.). We examined 18 stomachs of P. hypochondrialis 
collected between 0800–1200 h and 1600–2200 h during 
November and December 2016. Snout–vent length (SVL) and 
maximum mouth width (MW) were recorded for each individual. 
We identified prey to the lowest taxonomic level possible (family 
and morphotype), and their length and width were measured 
(complete prey only) using a digital caliper (scale of 0.1 mm). 
The number and type of prey per stomach were recorded. The 
individual volume (mm3) of each prey item was estimated using 
the formula of a prolate spheroid (Dunham 1983. In Huey et 
al. [eds.], Realized Niche Overlap, Resource Abundance, and 
Intensity of Interspecific Competition, pp. 261–280. Harvard 
University Press, Cambridge, Massachusetts). The amplitude 
of the trophic niche was calculated using standardized Levin’s 
index (Colwell and Futuyma 1971. Ecology 52:567–576). To 
calculate the relative importance of each order and family of 
prey consumed, we calculated the relative importance index IRI 
(Pinkas et al. 1971. Fish Bull. 152:1–350).

Of the captured frogs, the mean (± 1 SD) SVL was 32.98 ± 
5.15 mm and the mean (± 1 SD) MW was 11.3 ± 1.02 mm. The 
diet consisted of 47 types of prey with an amplitude of the 
trophic niche of 0.56. Coleopterans dominated numerically, 
volumetrically and by occurrence frequency, and were followed 
in relative importance (IRI) by the Araneae (Table 1). Our results 
differ from those obtained in a previous trophic study for P. 
hypochondrialis in natural environments in the Villavicencio 
Municipality, Meta, Colombia, where the most important prey 
items were formicids followed by coleopterans (Astwood-
Romero et al. 2016 Caldasia 38:165–181).

We are grateful to Fundación Ecotropico for supporting 
this research and providing field data and specimens collected 
within their study for the ecological and economic valuation of 
ecosystem services in oil palm plantations (GEF Project Paisaje 
Palmero Biodiverso) and the Biology Department of Universidad 
de la Salle (Bogotá) for providing labs.
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RHINELLA ARENARUM (Argentine Toad). DIET. In northern 
Argentine Patagonia, in the southernmost range of Rhinella 

table 1. Composition of prey in the diet of Pithecopus hypochondrialis 
in Oil Palm (Elaeis guineensis) plantations in the Eastern Andean Cor-
dillera of Colombia. Numbers in parenthesis represent percentages. 
Volume in mm3; N/I = not identified; IRI = index of relative importance.

 Number of   Freq. of
Prey morphotypes Number Volume occurrence IRI%

Acari 1 3 (4.41) 0 (0) 5.56 0.28

   Hermanniidae 1 3 (4.41) 0 (0) 5.56 0.28

Araneae 12 15 (22.06) 145.55 (9.46) 55.56 19.69

   Araneidae 1 2 (2.94) 14.80 (0.96) 11.11 0.49

   Clubionidae 1 1 (1.47) 39.32 (2.56) 5.56 0.25

   Lycosidae 1 2 (2.94) 48.89 (3.18) 5.56 0.38

   Mimetidae 1 1 (1.47) 0 (0) 5.56 0.09

   N/I 2 3 (4.41) 0 (0) 16.67 0.83

   Pisauridae 3 3 (4.41) 22.81 (1.48) 16.67 1.10

   Salticidae 3 3 (4.41) 19.74 (1.28) 16.67 1.07

Blattodea 3 4 (5.88) 2.93 (0.19) 11.11 0.76

   Blattelidae 2 2 (2.94) 2.93 (0.19) 5.56 0.20

   Termitidae 1 2 (2.94) 0 (0) 5.56 0.18

Coleoptera 13 25 (36.76) 51.74 66.67 66.35

   Chrysomelidae 6 9 (13.24) 353.50 (22.97) 38.89 15.83

   Cryptophagidae 1 1 (1.47) 0 (0) 5.56 0.09

   Curculionidae 1 1 (1.47) 4.15 (0.27) 5.56 0.11

   Elateridae 1 6 (8.82) 485.70 (31.56) 11.11 5.05

   N/I 1 1 (1.47) 0 (0) 5.56 0.09

   Scarabaeidae 2 8 (11.76) 85.19 (5.54) 5.56 1.08

   Throscidae 1 1 (1.47) 0 (0) 5.56 0.09

Collembola 1 1 (1.47) 0.03 (0) 5.56 0.09

   Entomobryidae  1 1 (1.47) 0.03 (0) 5.56 0.09

Diptera 2 2 (2.94) 154.14 (10.02) 11.11 1.62

   Agromyzidae 1 1 (1.47) 154.14 (10.02) 5.56 0.72

   Culicidae 1 1 (1.47) 0 (0) 5.56 0.09

Hemiptera 4 4 (5.88) 12.50 (0.81) 22.22 1.67

   Alydidae 1 1 (1.47) 6.40 (0.42) 5.56 0.12

   Aphididae 1 1 (1.47) 0.68 (0.04) 5.56 0.09

   Blissidae 1 1 (1.47) 5.41 (0.35) 5.56 0.11

   N/I 1 1 (1.47) 0 (0) 5.56 0.09

Hymenoptera 3 4 (5.88) 2.25 (0.15) 22.22 1.51

   Formicidae 3 4 (5.88) 2.25 (0.15) 22.22 1.51

   Lepidoptera 3 3 (4.41) 127.56 (8.29) 16.67 2.38

   N/I 2 2 (2.94) 0 (0) 11.11 0.37

   Pieridae 1 1 (1.47) 127.56 (8.29) 5.56 0.61

Orthoptera 5 5 (7.35) 165.32 (10.74) 27.78 5.65

   Acrididae 1 1 (1.47) 106.35 (6.91) 5.56 0.52

   Dericorythidae 1 1 (1.47) 3.43 (0.22) 5.56 0.11

   Mogoplistidae  1 1 (1.47) 53.37 (3.47) 5.56 0.31

   Tettigoniidae 1 1 (1.47) 1.50 (0.10) 5.56 0.10

   Trigonidiidae 1 1 (1.47) 0.67 (0.04) 5.56 0.09
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arenarum, there are no reports on its diet. This note represents 
the first contribution to the knowledge of the diet of R. arenarum 
in Argentine Patagonia. Rhinella arenarum is distributed in Ar-
gentina, Bolivia, Brazil, and Uruguay. In Argentina it is found in 
almost all provinces except Corrientes, Formosa, Misiones, San-
ta Cruz, and Tierra del Fuego. Regarding its conservation status, 
in Argentina it is categorized as Not Threatened (NA; Vaira et al. 
2012. Cuad. Herpetol. 26:131–159). The skin has a warty or gran-
ular appearance, with elongated triangular paratoid glands and 
bony ridges on the head. The female is larger than the male and 
reproduction occurs from August to the end of March. The body 
is robust, and the coloration varies from dark brown to olive 
green with or without well-marked spots (Cabrera et al. 2017. Ra-
nas, Sapos, Lagartijas y Serpientes de los Valles Calchaquíes. Na-
ture Conservation Series 23. Miguel Lillo Foundation, Tucumán, 
Argentina. 101 pp.). Reports on the diet of R. arenarum are 
scarce. Previous studies reported that it mainly consumed spe-
cies of the Formicidae, Araneae and Coleoptera, together with 
Isopoda, Diptera, other hymenopteran families, and Orthoptera 
(Reartes and Carma 2010. Huayllu-Bios 4:45–46; Cossovich et al. 
2011. Cuad. Herpetol. 25:11–19; Oliveira et al. 2017. Herpetol. 
Notes 10:507–510).

Here, we report the prey items consumed by R. arenarum from 
a peri-urban fruit growing area in northern Patagonia, Argentina. 
We analyzed the stomach contents of nine adult R. arenarum 
that were found dead in pitfall traps intended for the collection 
of insects. The stomach contents revealed a high richness 
of prey items, including the following orders (in decreasing 
order of abundance): Hymenoptera (families Formicidae and 
Braconidae), Coleoptera (families Nitidulidae, Elateridae, 
Carabidae, Lathridiidae, Leiodidae, Staphylinidae, Coccinellidae 
and Curculionidae), Isopoda (family Armadillidiidae), Oribatida 
(family Ceratozetidae), Araneae (families Anyphaenidae, 
Amaurobiidae and Lyniphiidae), Hemiptera (families Lygaeidae 
and Aphiidae), Litobiomorpha, Collembola, Julida (family 
Julidae), and Mesostigmata (family Laelapidae). In addition, 
leaves, other plant parts, and seeds were observed.

CYNTHIA ROMINA DURÁN, ADELA M. BERNARDIS (e-mail: aber-
nardis@gmail.com), and DANIEL ALFREDO ZÚÑIGA, Facultad de Cien-
cias del Ambiente y la Salud Universidad Nacional del Comahue 8300 Neu-
quén, Argentina.

RHINELLA HORRIBILIS (Mesoamerican Cane Toad). 
PREDATION. While observing a raid of army ants (Formicidae: 
Dorylinae) in a parking lot of the Centro Interpretativo Ecológico 
(23.0660°N, 99.1684°W; WGS 84; 347 m elev.) in the “El Cielo” 
Biosphere Reserve, Municipality of Gomez Farias, Tamaulipas, 
Mexico (on 23 October 2021, at 2047 h), the team spotted a very 
young Rhinella horribilis that was being surrounded, bitten, and 
stung by minor workers (Fig. 1A). We observed this interaction 
for ca. 2 min, and, after seeing the toad had been killed, we 
proceeded to collect the toad and some of the ants and stored 
them in 70% ethanol. We observed the ants for an additional 
hour and no other amphibian or reptile was seen being caught 
or attacked by the ants. The army ant species was identified as 
Eciton burchellii (Fig. 1B) using a key to the Mexican Dorylinae 
(Watkins 1982. J. Kans. Entomol. Soc. 55:197–247). Known 
ant predators of R. marina (Cane Toad) include Iridomyrmex 
purpureus (Dolichoderinae; Clerke and Williamson 1992. 
Aust. Zool. 28:64–67), I. reburrus (Ward-Fear et al. 2010. Biol. J. 
Linn. Soc. 99:738–751), Oecophylla smaragdina (Formicinae), 
Odontomachus turneri (Ponerinae) and Solenopsis geminata 

(Myrmicinae; Cabrera-Guzmán et al. 2015. Herpetol. Monogr. 29: 
8–39); all these predation events were reported in Australia, where 
R. marina is an invasive species. To our knowledge, this is the first 
record of an ant species preying on R. horribilis. The young R. 
horribilis was deposited in the Herpetological Collection of the 
Facultad de Ciencias Biológicas of the Universidad Autónoma 
de Nuevo León under the voucher 8567, while the ants (nine 
major workers, three minor workers, and one soldier) were 
deposited in the Entomology Lab of the Facultad de Ciencias 
Forestales of the same university under the voucher HYMPT001. 
A similar encounter involving an undetermined species of army 
ant (Dorylinae) preying on an undetermined species of chirping 
frog (Eleutherodactylidae: Eleutherodactylus) was observed in 
September 2020 in the same locality, however, the team failed 
to collect specimens or take photographs in order to properly 
document the event, thus, it is relegated here as a sidenote.

The authors would like to express their gratitude towards the 
AntWiki website, as we found it to be a useful tool in the process 
of identifying our ant specimens. Speimens were collected under 
scientific collecting permit SGPA/DGVS/04352/22.

MANUEL DE LUNA, Facultad de Ciencias Forestales, Universidad 
Autónoma de Nuevo León, Nuevo León, México (e-mail: scolopendra94@
gmail.com); ROBERTO GARCÍA BARRIOS (e-mail: roberto.garciab98@
gmail.com), JORGE MADRAZO FANTI (e-mail: jmf117@icloud.com), and 
MARTÍN GARZA, Facultad de Ciencias Biológicas, Universidad Autónoma 
de Nuevo León, Nuevo León, México (e-mail: martingarzah60@gmail.com).

SANGUIRANA LUZONENSIS (Luzon Frog). ENDOPARASITES. 
Sanguirana luzonensis is endemic to Luzon Island, Philippines 
where it is widespread and occupies a range of habitats in the 
foothills of the Luzon Mountains from 200–1800 m elev. (Brown 
et al. 2013. ZooKeys 266:1–120). To our knowledge, the only hel-
minth record for S. luzonensis is the acanthocephalan, Pseudo-
acanthocephalus nickoli (Tkach et al. 2013. Syst. Parasitol. 85:11–
26). Herein, we add to the helminth list of S. luzonensis.

Twenty S. luzonensis (mean SVL = 45.0 mm ± 2.0 SD; range: 
41–48 mm) from Luzon Island, Philippines, Aurora Province, 
(15.56623°N, 121.26263°E; WGS 84) collected in February 2016 

Fig. 1. Young Rhinella horribilis being attacked by minor workers of 
Eciton burchellii in “El Cielo” Biosphere Reserve, Gomez Farias, Tam-
aulipas, Mexico: A) in situ photograph; B) dorsal view of the soldier 
of E. burchellii, the opaque yellowish color of the head and the trap-
ezoidal shape of the petiole are characteristic of the species. 
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and deposited in the herpetology collection of the Sam Noble 
Museum of Natural History (OMNH), Norman, Oklahoma, USA 
(OMNH 45920, 45922, 45923, 45926, 45927, 45930–45932, 45933, 
45935, 45938, 45942, 45946, 45947, 45949, 45950, 45956–45959), 
were examined. Helminths were removed with jeweler’s forceps, 
cleared in a drop of lactophenol, placed on a glass slide, cover–
slipped and examined under a compound microscope. Nine 
Nematoda (mean = 1.8 ± 1.1 SD; range: 1–3) were found in 
the intestines of 5 (25%) of the S. luzonensis and identified as 
Cosmocerca japonica, based on comparison with figures in the 
original description (Yamaguti 1938. JPN. J. Zool. 7:603–607). 
Cosmocerca japonica is widely distributed in the Orient and has 
been reported in anurans from Japan, Philippines, Taiwan, and 
Vietnam (Baker 1987. Mem. Univ. Newfoundland 11:1–325.). 
Eleven (2 and 9) acanthocephalan larvae (cystacanths) were 
found in the body cavities of 2 (10%) of the S. luzonensis. All 
acanthocephalans utilize an arthropod intermediate host in 
which the cystacanth develops in the body cavity; the cystacanth is 
infective to the final host when ingested (Kennedy 2011. Ecology of 
the Acanthocephala. Cambridge University Press, Cambridge, UK. 
249 pp.). We identified the cystacanths based upon the presence of 
a proboscis armed with hooks. Tkach et al. (2013, op. cit.) reported 
P. nickoli in S. luzonensis (as Rana luzonensis) from Luzon Island, 
Philippines but gave no description of cystacanths. Helminths 
were deposited in the Harold W. Manter Parasitology Laboratory 
(HWML), The University of Nebraska, Lincoln, Nebraska, USA as 
Cosmocerca japonica (HWML 112294) and cystacanths (HWML 
112295). Cosmocerca japonica and cystacanths in S. luzonensis are 
new host records.

We thank Cameron D. Siler for permission to examine the S. 
luzonensis and Jessa L. Watters for facilitating this loan.

STEPHEN R. GOLDBERG, Whittier College, Department of Biology, 
Whittier, California 90608, USA (e-mail: sgoldberg@whittier.edu); CHARLES 
R. BURSEY, Pennsylvania State University, Department of Biology, Shenan-
go Campus, Sharon, Pennsylvania 16146, USA (e-mail: cxb123@psu.edu).

SCAPHIOPUS HOLBROOKII (Eastern Spadefoot). AMPLEC-
TANT DERMAL ADHESION. Sexual reproduction in anurans may 
involve a variety of strategies and adaptations to secure male-to-
female attachment during amplexus, including various forms of 
amplectant positioning and the use of nuptial pads (Wells 2007. 
The Ecology and Behavior of Amphibians. University of Chicago 
Press, Chicago, Illinois. 1148 pp.). Several authors also have de-
scribed a form of dermal adhesion or “gluing” that affixes the 
male’s venter to the female’s dorsum during amplexus by means of 
dermal secretions. Amplectant dermal adhesion is thought to sup-
port male attachment when disturbed by rival suitors (Fitch 1956. 
Univ. Kansas Mus. Nat. Hist. Pub. 8:275–306) or by enabling males 
with short forelimbs or disproportionally small bodies to maintain 
contact with the female during amplexus (Conaway and Metter 
1967. Copeia 1967:672–673; Kakehashi et al. 2022. Salamandra 
58:43–51). In North America, amplectant dermal adhesion has 
been reported in the microhylids Gastrophryne carolinensis and 
G. olivacea (Fitch 1956, op. cit.; Conaway and Metter 1967, op. cit.); 
here, we report the first documented instance of amplectant der-
mal adhesion in Scaphiopus holbrookii.

On 18 May 2020, NJE was photographing an amplectant pair 
of S. holbrookii in Greene County, Indiana, USA (38.99455°N, 
87.01777°W; WGS 84) when the male loosened his grasp and 
exposed his ventral skin, which appeared to be adhered to the 
female’s dorsum. During a visit on 23 March 2022, we examined 
nine amplectant pairs of S. holbrookii and, after gently lifting the 

male’s head, we noted that in each instance, the male’s ventral skin 
was adhered to the female’s dorsum (Fig. 1). We did not attempt 
to fully separate amplectant pairs, but the adhesion was strong 
enough to pull the male’s ventral skin away from its body when 
the head was lifted and pulled away. 

Scaphiopus holbrookii is known for its explosive breeding 
patterns and accelerated larval development—features tied to 
living in sandy, well-drained environments with highly ephemeral 
wetlands. Additionally, S. holbrookii employs inguinal amplexus 
with males grasping females anterior to her hind legs providing less 
surface area contact when compared to axillary amplexus. While 
amplectant bonding in this scenario likely benefits mated pairs by 
securing them and reducing interruptions from competing males, 
it may, in turn, benefit the population by advancing the overall 
process of egg deposition and fertilization during what is typically 
a very short breeding window, often ≤24 h in duration.

The nature of the adhesive substance used by S. holbrookii 
during amplexus is not known; however, it is notable that S. hol-
brookii is one of only two North American spadefoots that pos-
sess pectoral glands (the closely related S. hurterii also possesses 
them; Powell et al. 2016. Peterson Field Guide to the Reptiles and 
Amphibians of Eastern and Central North America. Fourth Edi-
tion. Houghton Mifflin Harcourt, Boston, Massachusetts. 494 
pp.). Jacobs et al. (1985. J. Herpetol. 19:419–420) found S. hol-
brookii pectoral glands were structurally identical to bufonid 
parotid glands examined in their study, although the function of 
the pectoral glands remains unknown. The extent to which these 
glands are involved with the production of adhesive secretions 
employed during amplexus is unknown but warrants further in-
vestigation. 

NATHAN J. ENGBRECHT (e-mail: nengbrecht@dnr.in.gov) and KAIT-
LIN J. HOSSOM, Indiana Department of Natural Resources, 5596 East State 
Road 46, Bloomington, Indiana 47408, USA (e-mail: khossom@dnr.in.gov). 

SCINAX ARGYREORNATUS (Rio Mutum Snouted Treefrog). PRE-
DATION. Amphibians are active predators that also serve as prey 
for several vertebrates and invertebrates including arachnids, 
hirudines, chilopods, malacostracans, and hexapods (Barbo et al. 
2009. Herpetol. Notes, 2:99–100). The Ctenidae is a family of noc-
turnal wandering spiders that use visual orientation and vibration 

Fig. 1. Amplectant dermal adhesion in Scaphiopus holbrookii in In-
diana, USA. Note the ventral skin of the male remains stuck to the 
female’s dorsum as the male is pulled back.
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to track and kill prey (Jocqué and Dippenaar-Schoeman 2007. Spi-
der Families of the World. Royal Museum for Central Africa, Tervu-
ren, Belgium. 336 pp.). Leaf litter anurans are commonly preyed 
upon by ctenids (e.g., Meneses et al. 2020. Biologia 1:14). Ctenus 
ornatus is a medium-sized species (adult total length ca. 35 mm) 
that inhabits the leaf litter, is widely distributed from northeastern 
to southern Brazil, and is commonly found in the Atlantic Forest 
(World Spider Catalog 2021. Natural History Museum Bern: an 
Online Reference. Version 22.0, http://wsc.nmbe.ch, 29 Jan 2021).

Herein, we provide the first record of a C. ornatus preying upon 
a Scinax argyreornatus, an arboreal hylid that occurs from east of 
Bahia, through Espírito Santo to São Paulo (Frost 2022. Amphib-
ian Species of the World: an Online Reference, Version 6.1, https://
amphibiansoftheworld.amnh.org, 22 Feb 2022). Scinax argyreor-
natus is primarily found in coastal areas in shrub vegetation close 
to water bodies and feeds predominantly on insects and crusta-
ceans, such as isopods (Teixeira and Vrcibradic 2004. Bol. Mus. 
Mello Leitão 17:35–43). During a herpetological survey on 22 
November 2018, at 0815 h, in the Barra do Sahy region, Munici-
pality of Aracruz, Espírito Santo, southeastern Brazil (19.5034°S, 
40.0359°W; WGS 84; 12 m elev.), we observed an adult C. ornatus 
preying upon a S. argyreornatus on a tree branch at a height of ca. 
1.5 m (Fig. 1). When first observed, the spider had already attached 
its chelicerae into the ventral region of the S. argyreornatus. Both 
individuals were collected moments after the predation and 
stored in 70% ethanol. These specimens are deposited together in 
the collection of “Herpeto Capixaba” currently housed in the Mu-
seu de História Natural do Sul do Estado do Espírito Santo (MUS-
ES/UFES), under the voucher number HC-0004. Not only is this 
the first record of C. ornatus preying upon a S. argyreornatus, but it 
is also the first record of an arboreal anuran as prey for C. ornatus.

This work is part of “Herpeto Capixaba: for the knowledge and 
conservation of amphibians and reptiles of Brazil”, from Neo-
tropical Biodiversity Institute. This study was supported in part 
by Fundação de Amparo à Pesquisa e Inovação do Espírito Santo 
(EDITAL FAPES Nº 03/2021 - UNIVERSAL #437/2021).

THIAGO SILVA SOARES, Herpeto Capixaba, Rua Lã Paloma, s/n, En-
seada Azul, CEP: 29206-090, Guarapari, Espírito Santo, Brazil (e-mail: thia-
gosilvasoares@hotmail.com); LETICIA KEIKO WATANABE, Departamento 
de Ciências Biológicas - CCHN, Universidade Federal do Espírito Santo - 
Campus Goiabeiras, Av. Fernando Ferrari 514, Espírito Santo, Brazil (e-mail: 
leticiawtb@gmail.com); PEDRO DE SOUZA CASTANHEIRA, Harry Butler 
Institute, Murdoch University, 90 South St, Murdoch, Western Australia 6150, 
Australia.

SMILISCA SORDIDA (Drab Tree Frog). MALE-MALE 
AGGRESSION. Smilisca sordida is broadly distributed 
throughout the lowland tropical forest in Central America 
(Leenders 2016. Amphibians of Costa Rica. Cornell University 
Press, Ithaca, New York. 544 pp.). While Malone (2004. J. Herpetol. 
38:27–35) noted instances of S. sordida males attempting to 
disrupt amplectant pairs, male-male territorial aggression (i.e., 
male-male aggression in the absence of amplexus) has not been 
previously reported. Here, we report an observation of male-
male territorial aggression in S. sordida. On 26 January 2022 (2000 
h), we observed two putative S. sordida males—one on top of the 
other—along a rocky riverbank of the Piro River within close 
proximity to the Piro Biological Station in the Osa Peninsula, 
Costa Rica (8.40418°N, 83.33846°W; WGS 84; 31 m elev.). At first 
glance, these individuals were assumed to be an amplectant pair. 
However, under closer inspection, it was obvious that this was 
not the case. 

We have only observed axillary amplexus in S. sordida mating 
pairs along the Piro River. Our observations of amplectant S. 
sordida along the Piro River are characterized by sexual size 
dimorphism, males positioning along the posterior section of the 
females’ dorsum, and males clasping the females’ axillary region 
with their forearms. Our reported observation of male-male 
territorial aggression is not characteristic of S. sordida axillary 
amplexus because: 1) the individuals were the same body size, 2) 
the superior was positioned directly over the subordinate, 3) the 
superior had the left forearm placed on the subordinate’s head, 
and 4) struggling between the two individuals was evident.

The observation duration lasted about a minute (ended 
prematurely when approached for a photograph). We did not 
observe any vocalizations during this interaction. Further, we 
did not observe other S. sordida individuals within at least 10 
m of the observation, so it seems unlikely that female presence 
provoked the behavior described above. While we observed 
many S. sordida individuals (including amplectant pairs, lone 
females, and high densities of lone males) along the rocky 
riverbanks during January 2022, this was the only instance of 
male-male aggression we observed.

BENJAMIN T. CAMPER, Department of Biology, Clemson University, 
Clemson, South Carolina 29631, USA (e-mail: bcamper@g.clemson.edu); 
PAULINA RODRÍGUEZ-UMAÑA, Osa Conservation, Washington, D.C., 
USA (e-mail: paulinarodriguez@osaconservation.org).

TESTUDINES — TURTLES

CARETTA CARETTA (Loggerhead Sea Turtle). NESTING ACTIV-
ITY. The western Gulf of Mexico (GoM) coast in Texas, USA, sup-
ports nesting by five of the six sea turtle species observed in the 
GoM including Lepidochelys kempii, Chelonia mydas, Caretta 
caretta, Eretmochelys imbricata, and Dermochelys coriacea (Na-
tional Marine Fisheries Service [NMFS] and U.S. Fish and Wild-
life Service [USFWS]. 2008. Recovery Plan for the Northwest At-
lantic Population of the Loggerhead Sea Turtle (Caretta caretta), 

Fig. 1. Ctenus ornatus preying upon a Scinax argyreornatus on top of 
a tree branch in southeastern Brazil.
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Second Revision. 325 pp.; Shaver and Frandsen 2019. Herpetol. 
Rev. 50:350–351; Shaver et al. 2019. Herpetol. Rev. 50:350; Shaver 
et al. 2020. Front. Mar. Sci. 7:673; Shaver et al. 2020. Herpetol. 
Notes 13:907–923; Bonka et al. 2021. Herpetol. Rev. 52:844–845; 
Frandsen et al. 2021. Herpetol. Rev. 52:492–499). Aside from an-
ecdotal reports of historic sea turtle nesting, the first confirmed 
records of L. kempii, C. mydas, E. imbricata, and D. coriacea nest-
ing in Texas were made on North Padre Island; on land estab-
lished, or later established, as Padre Island National Seashore 
(PAIS) under the National Park Service (Werler 1951. Zoologica 
36:37–48; Hildebrand 1963. Ciencia 22:105–112; Shaver 1989. 
Herpetol. Rev. 20:14; Shaver and Frandsen 2019, op. cit.). Caretta 
caretta is the only sea turtle species documented to have nested 

elsewhere in Texas (South Padre Island, 1970s, N = 2; Mustang 
Island, 1988, N = 1) prior to a confirmed observation on North 
Padre Island (Hildebrand 1981. In Bjorndal [ed.], Biology and 
Conservation of Sea Turtles, pp. 447–453. Smithsonian Institu-
tion Press, Washington, D.C.; Shaver et al. 2022. Herpetol. Rev. 
53:662–663). Herein, we detail the first C. caretta nest and nesting 
activity confirmed on North Padre Island, at PAIS.

At 1130 h on 10 June 1990, inbound and outbound sea turtle 
tracks were documented near the 53.1 km (33 mile) marker at PAIS 
(Fig. 1). The tracks had deep, alternating flipper impressions and 
measured 80 cm in width. PAIS park visitors reported the tracks 
and an associated uncovered nest cavity to PAIS biologists who 
investigated the site. The uncovered nest cavity measured 25 cm 

Fig. 1. Caretta caretta tracks located on 10 June 1990 on North Padre 
Island, at Padre Island National Seashore, Texas, USA.

Fig. 2. Abandoned egg chamber observed at the non-nesting Caretta 
caretta emergence located on 10 June 1990 on North Padre Island, at 
Padre Island National Seashore, Texas, USA.

Fig. 3. Second non-nesting Caretta caretta emergence investigated 
on 11 June 1990 on North Padre Island, at Padre Island National Sea-
shore, Texas, USA.

Fig. 4. Desiccated Caretta caretta hatchlings discovered at the in situ 
nest site located on 29 August 1990 on North Padre Island, at Padre 
Island National Seashore, Texas, USA.
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in depth and contained no eggs or eggshells (Fig. 2). Species was 
determined to be C. caretta based on the track characteristics, 
and the site was considered a non-nesting emergence.

Later, on 10 June at 2100 h, park visitors witnessed a large 
turtle with algae on its carapace emerge from the GoM near 
the 7.1 km (4.4 mile) PAIS marker. The turtle soon returned to 
the water after a vehicle passed by. The next day, at 0730 h, PAIS 
biologists investigated the inbound and outbound tracks left by 
the turtle at the 7.1 km site (Fig. 3). The tracks were deep and 
alternating, and like the non-nesting emergence site at the 53.1 
km marker, measured 80 cm in width. Species was determined 
to be C. caretta and after thorough investigation of potential nest 
area, the site was considered another non-nesting emergence.

On 29 August, a C. caretta nest site was discovered after 
hatchling emergence by park visitors at the PAIS 3.1 km (1.92 mile) 
marker. The nest was positioned at the base of the foredunes, ca. 5 
cm below the surface of the sand, and 45.7 m inland from the surf 
line. PAIS biologists responded to the visitor report and located 83 
pipped eggshells and 10 hatchling carcasses in the nest chamber. 
The carcasses were desiccated, indicating they had been in the 
chamber for an extended period prior to discovery (Fig. 4). Though 
they were severely decomposed, 9 of the 10 hatchlings appeared to 
have carapace deformities. When considering the decomposition 
level of the carcasses, this nest likely hatched during the week of 
12 August. No embryos were present in the eggshell remains and 
no additional hatchlings were documented near the nest site.

Based on the rarity of C. caretta nesting at the time, we 
believe this nest was likely from the turtle observed on 10 June. 
If estimating an incubation period of ca. 60–65 d, this nest could 
have been constructed the same week that the non-nesting 
emergences were documented. The area where the nest was 
located was patrolled daily during the week of 10 June, however 
PAIS personnel likely did not locate the tracks associated with this 
nest site due to the frequent vehicular and visitor traffic in this 
area of the park, which likely obscured any evidence of recent sea 
turtle activity. This is the first confirmed record of C. caretta nesting 
on North Padre Island and at PAIS, and the fourth confirmed C. 
caretta nest on the Texas coast.

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

CARETTA CARETTA (Loggerhead Sea Turtle). REPRODUCTION. 
Caretta caretta primarily nests on the eastern USA coast, how-
ever sparse nesting has also been recorded on the northern and 
western Gulf of Mexico (GoM) coasts (National Marine Fisheries 
Service [NMFS] and U.S. Fish and Wildlife Service [USFWS]. 2008. 
Recovery Plan for the Northwest Atlantic Population of the Log-
gerhead Sea Turtle (Caretta caretta), Second Revision. 325 pp.; 
Shamblin et al. 2017. Mar. Biol. 164:138; Shaver et al. 2020. Front. 
Mar. Sci. 7:673). The first observations of C. caretta nesting in Texas 
were documented on South Padre Island in the 1970s (Hildebrand 
1981. In Bjorndal [ed.], Biology and Conservation of Sea Turtles, 
pp. 447–453. Smithsonian Institution Press, Washington, D.C.; Hil-
debrand, pers. comm.). Herein, we report the first confirmed C. 
caretta nest in Texas since the 1970s (ca. 9 years), and the first C. 
caretta nest documented on Mustang Island, Texas.

At 2300 h on 25 June 1988, members of the public observed 
a C. caretta nesting 1.2 km south of Access Road 1 on Mustang 
Island. Though they did not measure the turtle, the observers 
did notice that this female did not have metal flipper tags. 
The C. caretta reentered the water after nesting. The next day, 

the observers reported their finding to Tony Amos with the 
Animal Rehabilitation Keep, who contacted National Park 
Service biologists at Padre Island National Seashore (PAIS). 
PAIS biologists investigated the nest site at 0900 h on 26 June 
and located a nest chamber at the base of the foredunes, 
approximately 37 m inland from the surf line. The nest chamber 
contained 113 eggs, with the top layer of eggs measuring 18 cm 
from the sand surface. The nest chamber was 50 cm in depth. 
The disturbed sand and vegetation around the nest chamber 
indicated that the C. caretta had faced directly inland as she 
deposited the clutch.

The C. caretta clutch could not be incubated in situ due to 
its location in an area illuminated by artificial lighting from 
condominiums and subject to beach cleaning, horse traffic, 
human foot traffic, and vehicle use. The eggs were collected and 
relocated for protective incubation at the indoor PAIS Incubation 
Facility. Sixty-nine percent (78/113) of the eggs hatched after 47 
d of incubation. The hatchlings were retained in darkened, sand-
lined containers until they entered a period of hyperactivity 
(frenzy). The hatchlings non-uniformly entered their frenzy on 
13, 15, and 17 August; two, four, and six days after hatching was 
first detected. Frenzying hatchlings were returned to the original 
nest site on Mustang Island for release into the GoM, however 
due to the artificial lighting in the area, hatchlings became 
disoriented during release (Fig. 1). During two subsequent 
releases with Kemp’s Ridley Sea Turtle (Lepidochelys kempii) 
hatchings in 1995, hatchlings had become disoriented by 
artificial lights. Subsequently, all hatchlings from sea turtle nests 
laid on Mustang Island and translocated to the PAIS Incubation 
Facility for protected care, have been released on North Padre 
Island at PAIS where there is no beach development (Shaver et 
al. 2020, op. cit.).

Gonads were removed from 32 late-stage embryos to 
determine the approximate sex ratio of the clutch. Ninety-seven 
percent (31/32) of the hatchlings were identified as female. Sex 
could not be determined for one sampled hatchling. Excessive 
incubation temperatures likely led to the relatively high late-
staged embryonic mortality in this clutch. Since 1988, ex situ 
sea turtle incubation procedures at PAIS have continued to be 

Fig. 1. Hatchlings released from the first Caretta caretta nest docu-
mented on Mustang Island, Texas, USA.
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improved and refined according to best scientific practices. 
Currently, the number of sea turtle eggs incubated per artificial 
nest is restricted according to the species and egg size to 
maximize hatchling success, and C. caretta clutches are split into 
multiple artificial nests containing no more than 60 eggs each 
(DJS, pers. obs.). This is the first confirmed record of C. caretta 
nesting on Mustang Island, and the third confirmed C. caretta 
nest on the Texas coast.

DONNA J. SHAVER (e-mail: donna_shaver@nps.gov) and HILARY R. 
FRANDSEN, Padre Island National Seashore, 20300 Park Road 22, Corpus 
Christi, Texas 78418, USA; ALICIA WALKER (e-mail: alicia.walker@utexas.
edu) and JACE TUNNELL, Amos Rehabilitation Keep, University of Texas 
Marine Science Institute, 750 Channel View Drive, Port Aransas, Texas 
78373, USA.

CARETTA CARETTA (Loggerhead Sea Turtle). SOUTHERN-
MOST NESTING RECORD. The first two substantiated observa-
tions of Caretta caretta nesting in Texas, USA were not made until 
1977 and 1979, on South Padre Island, though specific locations 
are not provided for these records. In these cases, species identi-
fication was accomplished via visual examination of hatchlings 
emerged from in situ nest sites, though hatching success was 
recorded to be low (ca. 1%) for at least one of the clutches (Hil-
debrand 1981. In Bjorndal [ed.], Biology and Conservation of Sea 
Turtles, pp. 447–453. Smithsonian Institution Press, Washington, 
D.C.; Hildebrand, pers. comm.). 

Since the 1970s, C. caretta continue to nest in Texas from 
South Padre Island to the Texas/Louisiana border (Shaver et al. 
2020. Front. Mar. Sci. 7:673). Despite this, C. caretta nesting has 
not been observed south of South Padre Island on Brazos Island 
(the southernmost island in Texas, USA), though frequent nesting 
by Lepidochelys kempii (Kemp’s Ridley Sea Turtle) is documented 
there (Shaver et al. 2016. Gulf Mex. Sci. 33:158–178; Shaver et al. 
2020. Herpetol. Notes 13:907–923). Herein, we report the first 
confirmed C. caretta nest documented on Brazos Island at Boca 
Chica Beach.

On 24 June 2022, at ca. 0926 h, inbound and outbound sea 
turtle tracks were documented near the 6-mile marker on Boca 
Chica Beach. The alternating tracks measured 75 cm in width 
and were estimated to be more than six hours old at time of 
discovery. A nest site was discovered low on the beach, in front 
of the embryonic dune line. The nest chamber contained 109 
eggs, of which 5 were broken and 104 were relocated to a corral 
(i.e., an enclosed portion of the nesting beach) on South Padre 
Island for protected incubation. The clutch was split into two 
artificially constructed chambers within the corral (Chamber A 
contained 51 eggs; Chamber B contained 53 eggs), and buried at 
a depth of ca. 65 cm. A temperature data logger (Onset Computer 
Corporation, HOBO Pendant Temperature) was placed into the 
center of the egg mass within each chamber.

At 2049 h on 13 August 2022, the 51st day of incubation, 24 
hatchlings emerged from Chamber B (Fig. 1). At 0051 h on 14 
August 2022, 42 hatchlings emerged from Chamber A. Two 
additional hatchlings were excavated from Chamber B during 
inventory. Overall, 68 hatchlings from this nest were successfully 
released at four locations on South Padre Island and allowed to 
enter the Gulf of Mexico.

On 19 August 2022, PAIS biologists conducted an analysis 
of the excavated clutch contents (36 unhatched eggs). External 
and internal black mold and pink fungi were observed on and 
within most of the unhatched eggs. Six eggs were classified as 
apparently infertile (collapsed, non-white exterior, and no 

blood spot or embryo present). Four eggs were classified as 
fertile without embryo (white exterior, no blood spot or embryo 
present). Twenty-six fertile eggs contained dead embryos varying 
in developmental stage from 12–30 (Miller et al. 2017. Chelonian 
Conserv. Biol. 16:111–122). 

Embryonic deaths occurred during the first- (developmental 
stages 6–21; N = 5), middle- (developmental stages 22–27; N = 
15), and final- (developmental stages 28–31; N = 6) third of 
incubation, based on an incubation duration of 60 days (Miller 
et al. 2017, op. cit.). Embryos that died during the middle-third 
of incubation had a mean (± SD) straight carapace width (SCW) 
of 17.4 ± 4.5 mm (N = 10); those that died during the final-third 
of incubation had a mean (± SD) SCW of 24.5 ± 3.7 mm (N = 6). 

Tissue samples collected from five embryos have been 
archived at the NOAA-Fisheries Marine Turtle Genetics 
Laboratory in La Jolla, California, USA. Gonad samples collected 
from six embryos were sent to the University of Alabama 
Birmingham in Birmingham, Alabama, USA for histological sex 
determination. This is the first confirmed record of C. caretta 
nesting on Boca Chica Beach and the southernmost C. caretta 
nest documented in Texas.

All activities (nest detection, relocation, monitoring, 
excavation, analysis, and photographs) were conducted under 
state (Texas Parks and Wildlife Department Scientific SPR-0190-
122; SPR-0421-044) and federal (U.S. Fish and Wildlife Service 
Endangered Species TE840727-3; PER0013385) permits, with 
ethical approval from the Institutional Animal Care and Use 
Committee (IACUC) at the National Park Service (201909289).

AMY N. BONKA (e-mail: amy.bonka@seaturtleinc.org), TESS DESERI-
SY, and WENDY KNIGHT, Sea Turtle, Inc., 6617 Padre Blvd., South Padre 
Island, Texas 78597, USA; HILARY R. FRANDSEN and DONNA J. SHAVER, 
Padre Island National Seashore, 20300 Park Road 22, Corpus Christi, Texas 
78418, USA (e-mail: donna_shaver@nps.gov).

Fig. 1. One of 68 hatchlings successfully released from the first Caret-
ta caretta clutch located on Boca Chica Beach, Texas, USA. Hatch-
lings were released on South Padre Island, Texas, USA after protected 
incubation in an enclosed corral.
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CHELONOIDIS DONFAUSTOI (Don Fausto’s Giant Tortoise). 
CLEANING MUTUALISM. On 17 August 2022, starting at ca. 
0915 h, we observed a Zenaida galapagoensis (Galapagos Dove) 
approach a stationary Chelonoidis donfaustoi (ca. 76 cm cara-
pace length) at the side of a trail inside Reserva Ecológica Cerro 
Mesa, Santa Cruz Island, Galápagos, Ecuador. No other birds 
or tortoises were in the immediate area. The Z. galapagoensis 
pecked the ground near the posterior of the C. donfaustoi, and 
the tortoise partially raised itself up, fully extending its rear legs. 
The Z. galapagoensis continued pecking for ca. 10 sec; we could 
not see what the bird was pecking at but note that the tortoise’s 
legs were muddy. The Z. galapagoensis then walked around to 
the left side of the tortoise, and the tortoise extended its front 
legs, thereby raising its entire body off the ground. The Z. gala-
pagoensis pecked the front legs of the tortoise, then walked 
away, and the C. donfaustoi lowered itself back to the ground 
ca. 10 sec later. The behavior of the C. donfaustoi was identical 
to behavior that LR and RB have observed in C. porteri (Santa 
Cruz Tortoise) while interacting with Geospiza fuliginosa (Small 
Ground Finches). There is another report of C. donfaustoi and 
C. porteri being cleaned by G. fuliginosa and G. fortis (Medium 
Ground Finches; MacFarland and Reeder 1974. Z. Tierpsychol. 
34:464–483, Márquez 2018. Natural History of the Galápagos 
Giant Tortoise. CreateSpace Independent Publishing Platform, 
Scotts Valley, California. 442 pp.), and a C. porteri was cleaned by 
Mimus parvulus (Galápagos Mockingbirds; Rodhouse et al. 1975. 
J. Zool. [Lond.] 176:297–310). Our observation is apparently the 
first observation of a cleaning mutualism between Chelonoidis 
and any species other than finches and mockingbirds.

JACK THOMPSON, 34444 Maple Drive, Lewes, Delaware 19958, USA; 
DIANNE BANGLE, 798 Marita Drive, Boulder City, Nevada 89005, USA; 
RUSSELL BURKE, Department of Biology, Hofstra University, Hempstead, 
New York 11549, USA (e-mail: biorlb@hofstra.edu); CAROLINE DEVINE, 
Department of Biology, New Jersey Institute of Technology, 100 Summit 
Avenue, Newark, New Jersey 07112, USA; MATTHEW DOYLE, 6903 Rhode 
Island Avenue, College Park, Maryland 20740, USA; SARAH GREGORY, 
20036 SW Sunny Way, Bend, Oregon 97702, USA; RACHEL KATZ, U.S. Fish 
and Wildlife Service, Hadley, Massachusetts 01305, USA; REBECCA KIPP, 
360 H Street NE, Washington, D.C. 20002, USA; ROSALIE MACHALOW, 
22 Forest Avenue, Valley Stream, New York 11581, USA; ASMA MADAD, 
922 24th Street NW, Apt 513, Washington, D.C. 20037, USA; BARBARA 
ROULSTON, 416 Liebert Street, Apt 10, Taos, New Mexico 87571, USA; 
LUIS RODRIGUEZ, km. 4.5 via Baltra, Bellavista, Santa Cruz, Galapagos, 
200351, Ecuador; JESSICA ELENA SPENCER, U.S. Army Corps of Engi-
neers, Invasive Species Management Branch, 701 San Marco Boulevard, 
Jacksonville, Florida 32207, USA; SEAN STERRETT, Monmouth University, 
400 Cedar Ave, West Long Branch, New Jersey 07764, USA; MIA REVELS, 
Northeastern State University, Department of Natural Sciences and Health 
Professions, 611 Grand Avenue, Tahlequah, Oklahoma 74464, USA.

CHELYDRA SERPENTINA (Snapping Turtle). BEHAVIOR. Che-
lydra serpentina is one of the most widely distributed and iden-
tifiable freshwater turtles in North America. Aside from its ap-
pearance, it is well known for its defensive behavior (Dodd and 
Brodie 1975. Herpetologica 31:286–288), which manifests when 
the turtle encounters a potential terrestrial threat. In the defen-
sive state, the turtle faces the threat, extends its hind limbs that 
force the anterior plastron toward the substrate that protects the 
forelimbs and head; the mouth may be opened and some exhale 
air that approximates a hiss. If tapped on either peripheral area it 
lowers that side and raises the opposite side. In intense encoun-
ters, the turtle extends all legs, which elevates the plastron above 

the substrate, and with its mouth open it is a formidable adver-
sary. If the perceived threat continues, the turtle turns toward its 
nemesis, mouth open, and advances, which is the source of the 
aggression designation. Sequentially, if the snapper is tapped 
posteriorly or anteriorly, it initiates a startle, also known as the 
snap. During the snap, the neck is extended out and upward with 
the mouth open and is reinforced with an upward thrust of the 
forelimbs. This action by the turtle initiates a startle reflex that 
sends a definite message as to possible danger. 

The docile nature of hatchling and small juvenile C. 
serpentina is in stark contrast to that of adults (Fig. 1). When 
handled, juveniles withdraw the head and neck, pull the limbs 
inward tightly, and they close their eyes. When placed carapace 
down, they remain in that position for 10–15 min; rubbing the 
snout does not elicit a gape response. Individuals exhibiting this 
behavior appear to be in a stupor, the adaptive significance of 
which has not been elucidated. Hatchling and juvenile snapping 
turtles have little or no ossification, which, coupled with their 
nonresponsive behavior, makes them vulnerable to predation. 
It is important to understand the minimum time and body size 
when the new behavior is “switched on” in order to maximize 
success of head-starting. Care and maintenance of numerous 
hatchling C. serpentina at Texas State University indicated that 
the conversion to defensive behavior occurred around the 12th 
month post-hatching. 

I captured, marked, and released 256 C. serpentina hatchlings 
from 1998–2005; none were recaptured. It was decided to 
follow one cohort through the time that defensive behavior 
was established, which would also provide information on the 
sizes at behavioral transformation. A C. serpentina constructing 
a nest was reported by university personnel to be in an area 
scheduled for site restoration along the San Marcos River, Hays 
County, Texas, USA. A total of 26 eggs were harvested on 24 March 
2009. Each egg was weighed, measured, and incubated in moist 
Vermiculite® housed in Styrofoam tortilla warmers at the Texas 
State University Field Laboratory; 24 of the eggs hatched by 18 

Fig. 1. Plastron view of a juvenile Chelydra serpentina in a stupor. 
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August 2009. Straight-line carapace (CL) and plastron lengths 
were determined, as were widths, and mass. Hatchlings were 
maintained communally in a plastic tub (78 × 35 × 14 cm) in 7 
cm of water. Aquatic vegetation and limb segments were added 
to enhance habitat for seclusion and for ease of locomotion. 
Hatchlings were fed Gambusia affinis, dead and alive, daily for ca. 
2 mo, then fed live mollies (Poecilia latipinnia), Yardleys® turtle 
food, and romaine lettuce. After 4 mo, turtles were maintained 
separately in plastic containers (36 × 26 × 5 cm) with a flooring 
of 3 mm square galvanized mesh wire to provide for locomotor 
traction. Measuring and weighing procedures were repeated 
every month up to 1 August 2010, when the turtles were observed 
every day.

Typical stupor behavior was noted until 11 August 2010 
(337 d post-hatching) when two individuals righted themselves 
immediately when placed on their carapace. When tapped on one 
side, the animals lowered that side while extending the legs on 
the other. The turtles were alert, their eyes remained open, and 
they turned toward their antagonist with their mouth open. The 
conversion to defensive behavior of the remaining hatchlings was 
completed by the 351st day (Fig. 2) at ca. 80 mm CL. 

An “off-on switch” (genetic and/or neurological) did not 
control the change in behavior from stupor to defensive, as 
some individuals, having expressed the defensive state, were 
not defensive on subsequent days. Individuals were extremely 
defensive when the change was permanent, often following and 
moving toward the antagonist with an open mouth. Surprisingly, 
one adult female (#208) captured previously four times, exhibited 
stupor behavior on her fifth capture. Her straight-line carapace 
length was 261 mm and her mass was 5 kg. 

Chelydra serpentina is the most exploited freshwater turtle 
in North America (Clark and Southall 1920. Fresh-water turtles: 
source of a meat supply. Depart. Comm., Bureau Fish. Doc. 889). 
Their visual familiarity, however, belies the fact that they generally 
occur at lower densities than other species of freshwater turtles 
comprising a community, but they are good candidates for 
head-starting if they are maintained until defensive behavior is 
expressed, ideally 14–24 mo. At this time, they are still not well-
ossified, but they are capable of defending themselves. Larger 

sizes at release may have secondary benefits such as enhanced 
growth related to the big is better hypothesis (Janzen 1993. Ecol. 
74:332–341; Congdon et al. 1999. Oecol. 121:224–235). Dodd and 
Brodie (1975, op. cit.) mentioned several turtle species that express 
similar defensive behavior as seen in C. serpentina, however, the 
behavior has not been observed in Alligator Snapping Turtles 
(Macrochelys temminckii), juveniles of which exhibit stupor when 
handled.

FRANCIS L. ROSE, Department of Biology, Texas State University, San 
Marcos, Texas 48666, USA; e-mail: rosefrancis743@gmail.com.

CHELYDRA SERPENTINA (Snapping Turtle). SCAVENGING. 
Scavenging is recognized as a key and common ecological pro-
cess (e.g., DeVault et al. 2003. Oikos 102:225–234), but verification 
of scavenging is generally restricted to direct observation of the 
event, making documentation difficult (e.g., DeVault and Kroch-
mal 2002. Herpetologica 58:429–436.). Herein we report two direct 
observations of terrestrial scavenging in the Snapping Turtle (Che-
lydra serpentina). 

At 1122 h on 6 June 2016, ARK and NTS observed splashing 
in a roadside ditch in Kent County, Maryland, USA (39.18148°N, 
76.19517°W; WGS 84). From a distance, we observed C. serpentina 
engaged in what we initially thought was mating, but closer 
scrutiny revealed that it was, in fact, a single C. serpentina 
vigorously eating a dismembered conspecific. Temporary caution 
signs along the road warned of mowing in progress, and we noted 
freshly cut roadside vegetation. The disposition of the carcass and 
the evidence for recent mowing increased our confidence that 
the C. serpentina was killed by the mower and not by its living 
conspecific. The scavenging turtle bit and snapped at larger scraps 
of the carcass and used its forelimbs to secure smaller pieces 
against the ground as it gnawed on them. We observed the feeding 
for ca. 10 min and departed. When revisiting the location after ca. 
1.5 h, the scavenging turtle was gone, and there was no sign of the 
carcass, save for a few bits of scattered shell. 

At 0807 h on 28 July 2017, ARK observed a C. serpentina eating 
a dead-on-road (DOR) Virginia Opossum (Didelphis virginiania), 
also in Kent County, Maryland, USA (39.19936°N, 76.19078°W; 
WGS 84). The D. virginiania was flattened on the roadway and in 
an advanced state of decay, indicating that it had been dead for 
some time and was not depredated by the turtle. The C. serpentina 
scraped at the remains of the D. virginiania with its front claws, 
prying pieces of carcass from the roadway to eat for ca. 10 min, at 
which point the turtle abandoned what remained of the carcass 
and crossed the road.

Many references (e.g., Ernst and Lovich 2009. Turtles of the 
United States and Canada. Johns Hopkins University Press, 
Baltimore, Maryland. 840 pp.; Hibbitts and Hibbitts 2016. Texas 
Turtles and Crocodilians: A Field Guide. University of Texas Press, 
Austin, Texas. 276 pp.) report that carrion is a regular part of the 
natural diet of C. serpentina, but provide no references to support 
this claim. The two references provided by Ernst and Lovich (2009, 
op. cit.) focused solely on evaluating bait efficacy for trapping C. 
serpentina, and do not mention direct or indirect observations of 
natural scavenging behavior. Though the results of these studies 
are certainly consistent with the possibility of regular carrion 
use by C. serpentina, there is a paucity of direct observations of 
carrion utilization in this species. A review of relevant literature 
in Herpetological Review from 1967 through 2021 revealed only a 
single direct observation of scavenging in this species – a turtle 
in a trackside ditch eating a bird killed by a passing train (Platt 
and Rainwater 2018. Herpetol. Rev. 49:105–106); two additional 

Fig. 2. Carapace lengths of hatchling Chelydra serpentina before and 
after they expressed defensive behavior. The mean of 24 individuals 
is represented in blue for those in a stupor when handled; red repre-
sents those that expressed defensive behavior. The first transforma-
tions were noted after 351 d from hatching.
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observations report C. serpentina in proximity to carrion and 
assumed to have been scavenging: a DOR C. serpentina found 
beside a DOR Eastern Glass Lizard, Ophisaurus ventralis (Adams et 
al. 2017. Herpetol. Rev. 48:173–174), and a C. serpentina observed 
sheltering inside a submerged White-tailed Deer, Odocoileus 
virginianus, carcass (Nelson et al. 2018. Herpetol. Rev. 49:105). 
Thus, the two observations of scavenging presented herein 
represent additional documented examples of direct carrion use 
by C. serpentina. We encourage other researchers to report carrion 
utilization in future studies of the behavior and ecology of this 
species. 

AARON R. KROCHMAL, Department of Biology, Washington College, 
Chestertown Maryland, USA (e-mail: akrochmal2@washcoll.edu); NATHAN 
T. SIMMONS, Maryland Department of Natural Resources, Millington, 
Maryland, USA (e-mail: nsimmons2@washcoll.edu); TIMOTHY C. ROTH II, 
Department of Psychology, Franklin and Marshall College, Lancaster, Penn-
sylvania, USA; (e-mail: timothy.roth@fandm.edu); TRAVIS J. LADUC, Biodi-
versity Collections, Department of Integrative Biology, University of Texas at 
Austin, Austin, Texas, USA (e-mail: travieso@austin.utexas.edu).

CHRYSEMYS PICTA (Painted Turtle) and CHELYDRA SERPENTI-
NA (Snapping Turtle). INTERSPECIFIC BASKING. Chrysemys pic-
ta occurs across much of the northern and eastern United States 
(Ernst and Lovich 2009. Turtles of the United States and Canada. 
2nd Edition. John Hopkins University Press, Baltimore, Maryland. 
827 pp.). Chrysemys picta commonly bask on natural structures 
protruding from water, including logs, rocks, small islands, sand 
bars, waterfowl nests, and even dead animals (Ernst and Lovich 
2009, op. cit.; Hunt et al. 2018. Herpetol. Rev. 49:524–525; Davis 
and Farkas 2019. Herpetol. Rev. 50:770). Chrysemys picta also 
basks on human-made structures, such as partially submerged 
automobiles (Ernst and Lovich 2009, op. cit.), as do other species 
(Selman 2020. Herpetol. Rev. 51:829–830). Unusual basking sites 
are attributed to limited natural basking sites in wetland envi-
ronments (Davis and Farkas 2019, op. cit.). When basking struc-
tures are limited, many C. picta may share the same basking site 
(Ernst and Lovich 2009, op. cit.; Stollery et al. 2019. Herpetol. Rev. 
50:347–348), with some species known to bask on top of one an-
other (Legler 1956. Trans. Kansas Acad. Sci. 59:461–462; Peterman 
and Ryan 2009. Northeast. Nat. 16:629–636). 

In Nebraska, C. picta is the most common turtle species across 
the state and occurs in nearly all aquatic habitats (Fogell 2010. A 
Field Guide to the Amphibians and Reptiles of Nebraska. University 
of Nebraska-Lincoln, Lincoln, Nebraska. 158 pp.). The Sandhill 
Region of Nebraska occupies about one quarter of the state. Here, 
wetlands are surrounded by rolling sand dunes covered by grasses 
and forbs in uplands that generally lack trees (Bleed and Flowerday 
1998. An Atlas of the Sandhills. 3rd Edition. Resource Atlas No. 5b., 
University of Nebraska-Lincoln, Lincoln, Nebraska. 260 pp.). Some 
trees grow along wetland margins, but most lakes and ponds have 
limited, if any, woody vegetation, especially in western portions of 
the Sandhills where our observation was made (K. Geluso, pers. 
obs.). Without natural woody or rocky structures protruding in 
wetlands in the region, many turtles bask on Ondatra zibethicus 
(Common Muskrat) structures (Kiviat 1978. Estuaries 1:196–200; 
K. Geluso, pers. obs.). Here, we report on an unusual observation 
of a C. picta basking upon another species of turtle in the Sandhill 
Region of Nebraska.

On 14 September 2019, a C. picta was observed aerially 
basking on top of a Chelydra serpentina that was aerially basking 
on a Common Muskrat lodge at Fawn Lake Ranch in Cherry 
County, Nebraska, USA (42.4869°N, 101.8876°W; WGS 84; 1122 

m elev.; Fig. 1). The C. picta was observed from 1605–1625 h on 
the C. serpentina. In photographs from the camera trap, there 
were few clouds in the sky. At a weather station ca. 58 km to 
the northwest, air temperature was 28.3°C, relative humidity 
was 21%, and windspeed was 14.5 km/h at 1552 h (measured in 
Gordon, Sheridan County; wunderground.com). Additionally, 
three more C. picta were on the same platform beside the C. 
serpentina (Fig. 1).

Turtles of different species are known to share the same 
basking sites (Ernst and Lovich 2009, op. cit.; Weber and Layzer 
2014. Herpetol. Rev. 45:117; Stollery et al. 2019, op. cit.). Our 
observation is apparently the first report of C. picta aerially 
basking on an aerially basking C. serpentina, although C. picta 
is known to bask on floating C. serpentina (Legler 1956, op. cit.). 
Some authors report that C. serpentina seldomly bask out of the 
water (Newman 1906. J. Comp. Neurol. Psych. 16:126–152; Elsey 
and Platt 2021. Herpetol. Rev. 52:628) but more commonly float 
alone at the water surface (Newman 1906, op. cit.; Ernst and 
Lovich 2009, op. cit.). However, Obbard and Brooks (1979. Can. 
J. Zool. 57:435–440) noted that C. serpentina bask aerially more 
frequently at more northerly latitudes. The Sandhills of Nebraska 
are relatively cold compared to areas farther east and south in the 
distribution of C. serpentina. This study and others noted above 
demonstrate that interspecific basking and (for C. serpentina) 
atmospheric (i.e., aerial) basking might be more common than 
previously known. Additional studies with camera traps could 
further document such behaviors. 

JAMILA L. BAJELAN (e-mail: bajelanj@lopers.unk.edu), KEITH GE-
LUSO, Department of Biology, University of Nebraska at Kearney, Kear-
ney, Nebraska 68849, USA (e-mail: gelusok1@unk.edu); CARTER KRUSE, 
Turner Institute of Ecoagriculture, Bozeman, Montana 59718, USA; MARY 
J. HARNER, Departments of Biology and Communication, University of 
Nebraska at Kearney, Kearney, Nebraska 68849, USA.

EMYDOIDEA BLANDINGII (Blanding’s Turtle). FERTILITY 
and HATCHLING SURVIVAL. Emydoidea blandingii is a long-
lived freshwater turtle with a late age of first reproduction and 
high rates of nest predation (Ernst and Lovich 2009. Turtles of 
the United States and Canada. Second Edition. The Johns Hop-
kins University Press, Baltimore, Maryland. 827 pp.). In addition 
to nest predation, nest failure due to environmental or demo-
graphic factors may also reduce reproductive success. Congdon 

Fig. 1. Chrysemys picta basking on top of an aerially basking Chelydra 
serpentina in the Sandhills of Cherry County, Nebraska, USA, on 14 
September 2019. 
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et al. (2000. Chelon. Conserv. Biol. 3:569–579) found 19.5% of E. 
blandingii nests in Michigan, USA, failed to produce any hatch-
lings, and limited or no embryonic development accounted for 
16.5% of total nest failures among nests surviving predation. 
Upon emergence, hatchlings are prey for numerous predators 
(Ernst and Lovich 2009, op. cit.). Here we report on clutch fertility 
and survival of head-started hatchling E. blandingii during the 
course of a radio-telemetry study in Linn County, Iowa, USA.

In June 2013, seven radio-tagged adult female E. blandingii 
were captured and retained for oviposition induction, based on 
palpation confirming some were carrying eggs. Radiography 
confirmed three of the seven females were gravid, and oxytocin 
was administered to induce egg laying. All eggs were laid within 
24 h of oxytocin injection, and the females were returned to their 
point of capture the day following egg-laying. Three clutches 
were laid totaling 33 eggs (9, 11, and 13 eggs respectively). 
Eggs were placed into one of two incubators set to 26.7 and 
30°C, respectively. Each clutch was divided between the two 
incubators to increase hatching success in the event of incubator 
failure. Eggs from each female were kept separate in individual 
containers in each incubator. Eggs and incubators were 
monitored two to three times per week to avoid desiccation, 
heater failure, and molding.

Only five of 33 eggs successfully hatched. Two additional eggs 
were fertile (i.e., contained a nearly fully developed embryo), 
but did not survive to full term. The remaining 26 eggs showed 
no signs of fertility (e.g., veining, egg chalking, development, 
etc.). Individual fertility rates among the three females were 0%, 
18.2%, and 55.6%. The low fertility rates could have been a result 
of artificial incubation; however, some eggs were viable and 
eggs in both incubators successfully hatched, suggesting that 
incubation was not a factor. Low fertility rates may also be the 
result of demographic issues within the population. As of June 
2013, only eight adult females had been captured at the study 
site, and only one male, estimated to be ca. 12 years old at the 
time, had been captured. Based on literature reports, the male 
may have been too young at the time to be sexually mature (Ernst 
and Lovich 2009, op. cit.). Emydoidea blandingii females have the 
ability to store sperm (Harding and Davis 1999. Herpetol. Rev. 
30:225–226) and it is possible that the three females in this study 
may have retained sperm from males that died before 2013, or 
that undetected males were present, although annual trapping 
and radio-telemetry monitoring of the population through 2017 
failed to produce additional males.

The five hatchlings were kept over the winter and head-
started for release in spring 2014. By May 2014, the juveniles 
weighed ca. 150 g, were in good health, and were deemed ready 
for release. Prior to release, each head-started individual was 
fitted with a radio transmitter (Holohil PD-2, 3.6 g). The juvenile 
turtles were released in late May 2014 into the wetland the adult 
E. blandingii at the site use as summer habitat and were tracked 
every two to three days thereafter. Radio-tracking revealed all 
five juveniles were predated within two weeks of release. 

The area in which this population of E. blandingii is found 
has been subject to increasing pressure from urban development 
over the last 45 y, and as a result, no natural wetlands remain in the 
area and the wetlands that do exist are completely surrounded by 
urban development. The population was first recorded in 2002 
by TJV and monitored from 2002–2004 using aquatic trapping, 
drift fences, and radio-telemetry. Although only 13 individuals 
were captured at that time, a mix of hatchlings, juveniles, and 
young and old adults were found. In addition, both sexes were 

well represented. Monitoring of the population occurred again 
from 2012–2017 and found no evidence of successful recruitment 
despite surveys specifically designed to target the capture of 
newly emerged hatchlings and young adults. This population 
illustrates the multiple threats faced by many small populations, 
including habitat loss, predation, and a biased sex ratio, which 
cumulatively can be devasting even to long-lived species.

We thank the Iowa Department of Natural Resources Wildlife 
Diversity Program for funding the study under the Wildlife 
Diversity Small Grant Program; Molly Stephenson, Stacey 
Parks, and Sarah VanDeWalle for assisting with the care of the 
hatchling turtles; Doug Peterschmidt for volunteering veterinary 
services and providing the necessary facilities and equipment 
for X-raying turtles and administering oxytocin; and Ryan 
Rasmussen and Luke Hodges for assistance with radio-tracking. 
All turtles were collected and handled under an Iowa Scientific 
Collector’s Permit (SC388).

TERRY J. VANDEWALLE, Stantec Consulting Services Inc., 2300 Swan 
Lake Boulevard, Suite 202, Independence, Iowa 50644, USA (e-mail: terry.
vandewalle@stantec.com); JOSHUA G. OTTEN, Department of Environ-
mental Sciences, University of Toledo, Wolfe Hall Suite 1235, 2801 W Ban-
croft Street, Toledo, Ohio 43606, USA (e-mail: joshua.otten1@gmail.com).

EMYDOIDEA BLANDINGII (Blanding’s Turtle). TERRESTRIAL 
ESTIVATION. Emydoidea blandingii is a semi-aquatic emydid 
turtle. The habitat use of this species changes seasonally, with 
individuals typically visiting multiple wetlands throughout a 
year and sometimes making long distance terrestrial movements 
between wetlands (Ernst and Lovich 2009. Turtles of the United 
States and Canada. Second Edition. The Johns Hopkins Universi-
ty Press, Baltimore, Maryland. 827 pp.). In addition, deteriorating 
wetland health caused by decreasing water levels (i.e., drought) 
may influence turtle movements and behaviors. When subjected 
to decreasing water levels in wetlands, turtles may respond by 
moving to other wetlands or remaining in less desirable habitat 
and estivating until water returns (Roe and George 2008. Ecology 
89:485–494). 

Terrestrial estivation—defined here as a period of 
terrestrial inactivity or dormancy that coincides with increased 
temperatures or decreasing water availability in the local 
habitat—has been documented in some populations of E. 
blandingii (e.g., Ross and Anderson 1990. J. Herpetol. 24:6–12; 
Joyal et al. 2001. Conserv. Biol. 15:1755–1762). Although many 
studies on E. blandingii home range and habitat use have been 
completed throughout its range (e.g., Ross and Anderson 1990, 
op. cit.; Joyal et al. 2001, op. cit.; Beaudry et al. 2009. J. Herpetol. 
43:636–645; Edge et al. 2010. Ecoscience 17:90–99), only a few 
have reported estivation behavior (Ross and Anderson 1990, 
op. cit.; Rowe and Moll 1991. J. Herpetol. 25:178–185; Joyal et 
al. 2001, op. cit.), ranging from 6 h to 5 d. Despite these studies, 
there is little direct evidence supporting the hypothesis that 
E. blandingii engages in terrestrial estivation in response to 
drought conditions. Furthermore, limited published data exist 
regarding the details of specific E. blandingii estivation behavior, 
including length of time, canopy coverage, and distance from 
wetlands. The following observations were made in the course 
of conducting a radio-telemetry study of E. blandingii in Linn 
County, Iowa, USA.

During 2012, six female E. blandingii were captured and 
fitted with temperature-sensitive radio-transmitters (HOLOHIL 
Systems LTD Model A1-2F [24 g]) and released at the point of 
capture. Turtles were relocated via radio-telemetry three times per 
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week in June, July, and early August and every other day from mid-
August until they entered hibernation. All radio-tracked locations 
were plotted using ArcGIS and distances to terrestrial estivation 
locations were measured as the minimum straight-line distance 
from the nearest wetland edge to the estivation site. A 0.5 m2 
frame was centered at each estivation location to visually estimate 
canopy coverage.

All six radio-tracked E. blandingii estivated terrestrially in 
upland habitats. Five of the six went into estivation between 8 
and 23 August 2012 and remained in that state until 31 August to 
24 September 2012. After leaving their estivation sites, the turtles 
moved to a nearby constructed pond where they hibernated 
during the winter of 2012/2013. The sixth individual estivated for 
only seven total days in late June and early July, after which, she 
traveled 0.8 km east of the study site through a residential area 
and across several roads to a small perennial stream where she 
remained the remainder of the summer and through the winter 
of 2012/2013. On average, turtles estivated 24.7 d or 28.4% of the 
time during active tracking. The duration of estivation ranged 
from 7–43 d.

Estivation sites were located in a variety of habitats with 
canopy coverage ranging from 0–95%. Turtles were found either 
almost entirely buried in native sand prairie, partially buried in 
woodland leaf litter and/or pine needles, or completely exposed 
under shrubs or trees. Estivation sites ranged from 2–78 m (mean = 
57.8 m) minimum straight-line distance from the nearest wetland. 
The number of different estivation locations used by individuals 
ranged from one to three, with one female using one, four using 
two, and one using three separate locations. Movement between 
locations ranged from 1–17 m. One individual returned to a 
constructed pond for five days between estivation locations, and 
another remained in the same location during its entire 39-day 
estivation period. While at the estivation site, some individuals 
were observed to be alert with their necks fully extended and 
looking around, while others were motionless with head and 
limbs pulled inside the shell.

It is believed that the E. blandingii in this study exhibited 
terrestrial estivation in response to extended drought conditions 
and possible over-crowding. Linn County, Iowa received 60.3 
cm of precipitation in 2012 (https://mesonet.agron.iastate.
edu/rainfall/; 19 Sept 2022) compared to an annual average 
precipitation of 95.5 cm (https://www.usclimatedata.com/
climate/cedar-rapids/iowa/united-states/usia0138; 19 Sept 2022), 
and the late summer of 2012 was particularly hot and dry. The area 
in which this population of E. blandingii is found has been subject 
to increasing pressure from urban development over the last 45 y. 
As a result, no natural wetlands remain in the area and the only 
wetland where water of sufficient depth remained in late summer 
2012 was a small, constructed pond located in a residential yard. 
In addition to E. blandingii, more than 100 Chrysemys picta and 
Chelydra serpentina were captured in the 0.063-ha pond in August 
2012. To our knowledge, this is the first documented instance of 
E. blandingii terrestrial estivation in Iowa. These observations 
illustrate the need to preserve critical habitat components and 
the ability of some individuals to use less than optimum habitat 
at times.

We thank the Iowa Department of Transportation for provid-
ing funding for the study, and Ryan Rasmussen and Luke Hodges 
for assistance with radio-tracking. All turtles were collected and 
handled under an Iowa Scientific Collector’s Permit (SC388).

TERRY J. VANDEWALLE, Stantec Consulting Services Inc., 2300 Swan 
Lake Boulevard, Suite 202, Independence, Iowa 50644, USA (e-mail: terry.

vandewalle@stantec.com); JOSHUA G. OTTEN, Department of Environ-
mental Sciences, University of Toledo, Wolfe Hall Suite 1235, 2801 W Ban-
croft Street, Toledo, Ohio 43606, USA (e-mail: joshua.otten1@gmail.com).

GLYPTEMYS INSCULPTA (Wood Turtle). LONG DISTANCE 
MOVEMENT. Glyptemys insculpta is known to show strong site 
fidelity based on recapture data and have impressive homing 
abilities following deliberate translocation events (Harding and 
Bloomer 1979. Bull. New York Herpetol. Soc. 15:9–26). The spe-
cies is unusual in its life history as individuals travel between dis-
tinct aquatic overwintering and terrestrial foraging habitats, with 
males tending to move greater distances up and downstream 
and females moving further into upland habitats (Compton et 
al. 2002. Ecology 83:833–843). We report here on an extreme ex-
ample of the less typical pattern of long-distance movement in a 
male G. insculpta. 

As part of an ongoing G. insculpta monitoring study, we 
affixed VHF transmitters on a subset of individuals in a Maine, 
USA, population. On 25 May 2020, we first located and marked 
a large adult male G. insculpta (220 mm straight-line carapace 
length, 1450 g; #7273; Fig. 1A) by filing V-shaped notches into 
the marginal scutes (following Cagle 1939. Copeia 1939:170–173) 
and affixed a transmitter to the hind left quarter of the carapace. 
Examination of annuli showed that this male was too old to 
accurately age (Harding and Bloomer 1979, op. cit.). He was 
determined to be in overall good body condition. 

The following field season on 6 August 2021 a colleague 
notified us of a radio-tagged turtle in his neighbor’s yard 
accompanied by photographs (Fig. 1B). Using unique carapace 
patterns visible on the photograph, we were able to positively 
identify the animal as the one marked the previous year. The 
turtle’s identity and general location was confirmed ca. one week 
later by radiotelemetry, despite being unable to make visual or 
physical contact at that time. Remarkably, the 2021 location was 
29.6 km (straight-line distance) northeasterly from where he 
was initially found in 2020. After mapping the possible aquatic 
routes between these two locations, we determined the most 
likely route is ca. 53 km stream distance (estimated using Google 
Earth) with two overland stretches of 0.8 km and 1.0 km. All other 
routes were even longer and more convoluted. 

We were again notified by someone unconnected to our 
project of a radio-tagged turtle in a nearby yard on 21 July 2022, 
again accompanied by a photograph. We were able to discern a 
partial notch code from the photograph (Fig. 1C) and this, along 
with unique carapace patterns and the presence of a transmitter, 
allowed us to confirm the animal’s identity. A VHF signal was not 
detected, however, likely because of limited transmission range 
and the elapsed time between the sighting and our visit. The 
2022 location lies an additional 6.1 km (straight-line distance) 
northeasterly from the 2021 location. A likely aquatic route is ca. 
10 km stream distance with two overland stretches of 0.8 km and 
0.4 km. The total straight-line distance between the initial 2020 
capture location and the confirmed 2022 location is 34.8 km, 
making this the longest movement ever recorded for G. insculpta 
of which we are aware. 

Although male G. insculpta typically move in the range of 480–
1500 m distances up and downstream (Willey et al. 2021. In Jones 
and Willey [eds.], Biology and Conservation of the Wood Turtle, 
pp. 113–136. Northeast Association of Fish and Wildlife Agencies, 
Inc., Petersburgh, New York) there are noteworthy exceptions of 
males moving considerably greater distances. For example, Jones 
and Willey (2020. Herpetol. Rev. 51:208–211) recorded an adult 
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male G. insculpta moving 16.3 km straight-line distance over a 
3-y period. These same authors further document two additional 
males that each moved 17.4 km straight-line distances over a 3-y 
and 4-y period, respectively (Jones and Willey 2020. Herpetol. 
Rev. 51:208–211). The case of turtle #7273 clearly extends our 
understanding of the distances that certain males will travel 
accidentally or intentionally. In either case, these males could 
play a valuable role in genetic connectivity and gene flow in this 
species (Jones et al. 2018. Conservation Plan for the Wood Turtle 
in the Northeastern United States. Final report submitted to the 
Massachusetts Division of Fisheries and Wildlife, the Northeast 
Association of Fish and Wildlife Agencies, and the U.S. Fish and 
Wildlife Service. 242 pp.).

Permission was granted to MWHC under Maine Department 
of Inland Fisheries and Wildlife Scientific Collection Permit 
number 2020-447 and approval number UC 032001 from the 
Unity College Institutional Animal and Use Committee.

MATTHEW W. H. CHATFIELD, School of Biology and Ecology, Univer-
sity of Maine, 5751 Murray Hall, Orono, Maine 04469, USA (e-mail: matthew.
chatfield@maine.edu); CHERYL A. FREDERICK, Center for Wildlife Stud-
ies, North Yarmouth, Maine 04097, USA (e-mail: cfrederick@centerforwild-
lifestudies.org); GREGORY LECLAIR (e-mail: gregory.leclair@maine.edu) 
and TRINA M. WANTMAN, School of Biology and Ecology, University of 
Maine, 5751 Murray Hall, Orono, Maine 04469, USA (e-mail: trina.wantman@
maine.edu).

KINOSTERNON FLAVESCENS (Yellow Mud Turtle). REPRO-
DUCTIVE OUTPUT. During field surveys of Yellow Mud Turtles 
(Kinosternon flavescens) in Nebraska, USA, I discovered a thriv-
ing population on the Rock Creek Fish Hatchery near Benkelman, 
Dundy County (40.12°N, 101.78°W; WGS 84) on 9 May 1974. These 
turtles were considered a nuisance at the hatchery (due to com-
petition with their fish stocks for fish chow), and hatchery person-
nel were anxious for me to remove them (particularly since ponds 
were drained and bulldozed annually). Twenty-two adults were 
captured by hand in shallow water in <1 h, and 12 females were re-
moved by hand that day for dissection for reproductive tracts and 

for skeletal or alcoholic voucher preparation (the latter deposited 
in the Florida Museum of Natural History, University of Florida). I 
returned on 30 May 1975, captured 30 by hand in <2 h, removed 
another 17 females for the same preparations, and released the 
others. Based on the number of other mud turtles observed, these 
removals had little impact on the hatchery population. Each re-
tained turtle was measured (maximum carapace length [CL]; 
maximum plastron length [PL]), and weighed (body mass [BM]), 
humanely euthanized, and its reproductive tract removed for ex-
amination. Eggs and enlarged follicles (>9 mm diameter) were 
counted and measured. 

All 29 females averaged 104.5 ± 4.5 mm CL (range: 94–113) and 
247 ± 27 g BM (range: 188–299). Eleven females from 9 May (mean 
CL = 103.9 ± 5.0 mm; range: 94–113) exhibited preovulatory-sized 
follicles measuring 13–15 mm in diameter. Clutch size estimated 
from counts of those enlarged follicles averaged 5.36 ± 0.67 
(range: 4–6), and was correlated with CL (r2 = 0.63, P = 0.038). The 
twelfth was held in captivity until 30 May (post ovulation) before 
dissection. The 17 females captured 30 May averaged 105.0 ± 
4.2 mm CL (range: 95–109). Ten of them and the captive female 
contained fully shelled eggs (N = 61) that averaged 27.07 ± 1.00 
mm in length, 16.23 ± 0.38 mm in width, and 4.19 ± 0.29 g in mass. 
Egg mass was not related to CL (r2 = 0.33; P = 0.32). Clutch mass 
for those eleven averaged 22.91 ± 2.73 g, and relative clutch mass 
(clutch mass/gravid mass × 100) averaged 9.12 ± 0.53 (range: 
8.2–9.9), and was not related to CL (r2 = 0.35; P = 0.33). Six of the 
remaining females exhibited incompletely shelled oviducal eggs 
(not measured but contained yolks 16 mm in diameter). Mean 
clutch size for those 17 females averaged 5.67 ± 0.86 (range: 4–7), 
and clutch size was correlated with CL (r2 = 0.79; P = 0.003). All 
17 also contained enlarged follicles (1–5) measuring 9–14 mm 
in diameter, presumably representing potential output for the 
following year (Long 1986. Southwest. Nat. 31:1–8).

The last female (97.1 mm CL) was likely mature but exhibited 
no ovarian follicles >2 mm diameter and would certainly have 
skipped reproduction that year and perhaps also the next, given 
the multi-year vitellogenic cycle of the species (Long 1986, 

Fig. 1. Photos of the male Glyptemys insculpta #7273 captured on 25 May 2020 (A), 6 August 2021 (B), and 21 July 2022 (C) in three different 
locations in Maine, USA, separated by 29.6 km and 6.1 km straight-line distances, respectively.
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op. cit.). I found no evidence supporting the production of a 
second annual clutch. These data suggest that ovulation in this 
population of K. flavescens occurs in late May, with oviposition of 
a single clutch (at most) in June, as also found for this species in 
the Nebraska Sandhills, USA, at a site ca. 180 km north-northwest 
(Iverson 1991. Herpetologica 47:373–395).

Comparative reproductive data from across the range of K. 
flavescens are sparse (Table 1), but generally demonstrate little 
geographic variation. Of the variables quantified in Table 1 
(excluding captive turtles), only clutch size varied positively with 
latitude (r2 = 0.68; P = 0.045). The others showed no latitudinal 
trends (|r| < 0.53; P = 0.17–0.89). However, most of the sample 
sizes were small, and data are still lacking for populations from 
Kansas, southern Texas, and northern Mexico. Future work with 
this species should focus on those regions.

Scientific collecting permits were provided by the Nebraska 
Game and Parks Commission, and Hatchery Manager Dud Blank 
permitted my salvage of turtles destined for removal from the 
Rock Creek Fish Hatchery.

JOHN B. IVERSON, Department of Biology, Earlham College, 801 Na-
tional Road West, Richmond, Indiana 47374, USA; e-mail johni@earlham.
edu.

KINOSTERNON INTEGRUM (Mexican Mud Turtle). BASKING 
BEHAVIOR. Kinosternon integrum is endemic to western Mexi-
co, from Sonora in the north to Oaxaca in the south (Turtle Tax-
onomy Working Group 2021. Chelonian Res. Monogr. 8:1–472). 
It is listed as Least Concern by the International Union for Con-
servation of Nature (van Dijk et al. 2007. The IUCN Red List of 
Threatened Species 2007:e.T63671A97381758; 1 Oct 2022), and 
as “Special Protection” (NOM-059-SEMARNAT-2010, 2019) un-
der Mexican wildlife law. Its Environmental Vulnerability Score 
(EVS) is 11, placing it in the “Medium Vulnerability” category 
(Wilson et al. 2013. Ampib. Rept. Conserv. 7:47). It is associated 
with an array of habitat types including permanent and tempo-
rary ponds, lakes, streams, and rivers (Hardy and McDiarmid 
1969. Univ. Kansas Publ., Mus. Nat. Hist. 18:39–252; Legler and 

Vogt 2013. Turtles of Mexico: Land and Freshwater Forms. Uni-
versity of California Press, Berkley, California. 321 pp.). The use 
of anthropogenic material as basking sites by freshwater turtles 
is well-known for certain temperate North American species 
(e.g., Selman 2020. Herpetol. Rev. 51:829–830; Elsey and Platt 
2021. Herpetol. Rev. 52:628). Here, we report an observation of 
this activity for Kinosternon integrum in west-central Mexico. 
On 13 December 2021, at ca. 1125 h, we observed an adult K. 
integrum basking on a discarded tire in a pool (Fig. 1) in Hua-
jimic, La Yesca, Nayarit, México (21.68187°N, 104.31613°W; 
WGS 84; 875 m elev.). The tire may have been used because it 
was wider than the available natural basking habitat and was 
not located near the pond edge, which probably decreased the 
threat from predation.

We thank the American Turtle Observatory (ATO) for a grant 
to JALB, and Tecnológico Nacional de México (TecNM) for 
funding to GAWP.

table 1. Summary of mean reproductive data for Kinosternon flavescens across its range. Abbreviations are N (sample size), CL (maximum carapace 
length in mm), BM (body mass in g), CS (clutch size), EL (mean clutch egg length in mm), EW (mean clutch egg width in mm), EM (mean clutch egg 
mass in g), CM (clutch mass in g), and RCM (relative clutch mass, CM/BM in %).

Location Latitude N CL BM CS EL EW EM CM RCM Source

W Nebraska 41.75 132 102.5 271.3 6.48 26.74 16.22 4.25 27.54 10.15 Iverson (1991. Herpetologica 47:373–395)

E Iowa 41.33 4 – – 5.0 29.8 17.2 4.95a 24.75 – Christiansen et al. (1984. Southwest. Nat. 29:349–351)

Illinois ca. 41 2 – – 3.5c 28.5 16.5 4.49a – – Smith (1961. Iliinois Nat. Hist. Survey Bull. 28:1–298)

SW Nebraska 40.12 11 104.5 247 5.67 26.96 16.17 4.17 23.04 9.12 this study    

Oklahoma 36.44 3 101.3 260.7b 1.8c 30.75 17.39 4.84 8.71 3.34c Lardie (1979. Bull. Oklahoma Herpetol. Soc. 4:24–32)

ca. Oklahoma ca. 36 21 – – ca. 5 27.5 17.5 4.79a ca. 23.95 – Mahmoud and Klicka (1972. J. Herpetol. 6:183–189)

N Texas 35.91 13 93.2 214.0 3.69 27.71 16.5 4.33 16.03 7.47 M. Ewert, pers. comm.

New Mexico ca. 34 8 – – 4.1 – – – – – Christiansen and Dunham (1972. Herpetologica 28:

           130–137)

Texas 33.68 14 106.3 223.2 4.86 26.9 16.6 4.84 23.54 10.55 Long (1986. Southwest. Nat. 31:1–8)

New Mexico 33.20 6 104.0 244.0 5.0 28.82 16.82 4.88 24.42 10.02 Iverson, unpubl.

Texas 32.45 3 116.1 315.3 4.75 27.34 16.60 4.33 20.57 6.52 J. F. Berry, pers. comm.

Texas 31.73 1 117.2 319.7 4 28.2 16.7 4.8 19.2 6.01c Thornton and Smith (1996. Bull. Chicago Herpetol. Soc.

           31:204–205)

a EM estimated from equation: EM = 0.112EL + 0.431EW - 6.103 (Iverson 1991, op. cit.)
b BM estimated from BM-CL equation in Iverson (1991, op. cit.)
c captive

Fig. 1. Kinosternon integrum basking on a discarded tire in pool in 
Huajimic, La Yesca, Nayarit, México. 
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JESÚS A. LOC-BARRAGAN (e-mail: biolocbarragan@gmail.com) and 
GUILLERMO A. WOOLRICH-PIÑA, Laboratorio de Ecofisiología, Instituto 
Tecnológico Superior de Zacapoaxtla (ITSZ), Tecnológico Nacional de Mex-
ico (TecNM), Puebla, México.

MAUREMYS JAPONICA (Japanese Pond Turtle). DIET. Certain 
herbivorous and omnivorous freshwater turtles are known to 
eat fruits, nuts, and seeds, and some species are considered 
seed dispersers of many terrestrial riparian plants (Moll and 
Moll 2004. The Ecology, Exploitation and Conservation of River 
Turtles. Oxford University Press, New York, New York. 393 pp.; 
Falcón et al. 2020. Biol. Rev. 95:142–166). Mauremys japonica, 
which is endemic to Japan, is an omnivorous freshwater turtle 
species feeding on various aquatic and terrestrial organisms 
including insects, shrimp, crayfish, earthworms, fish, terrestrial 
and aquatic snails, waterweeds, and algae (Yasukawa et al. 
2008. Chelon. Res. Monogr. 5:003.1–003.6; Ueno et al. 2014. Bull. 
Herpetol. Soc. Japan. 2014:146–158). In addition, this species 
has been reported to feed on the fruits and seeds of several 
plants. For instance, seeds of Poaceae, Sapindacea, Persicaria 
perfoliata, and Diospyros kaki have been detected in M. japonica 
feces, suggesting that these turtles may function as seed 
dispersers (Sugawara and Kawakubo 2021. Bull. Herpetol. Soc. 
Japan. 2021:162–172). However, information on the frugivorous 
habits of M. japonica is incomplete, and the importance of 
fruits as a food source and the contribution of these turtles 
as seed dispersers remain unclear. Herein, we report the first 

observation of Machilus thunbergii seeds and undigested fruits 
in M. japonica feces.

A capture study of M. japonica was conducted in the Nakaikemi 
wetland in the Tsuruga City of Fukui Prefecture, Japan, from 5–7 
August 2022. On 6 August 2022, two adult females (184.48 and 
173.98 mm carapace length) were captured from a small pond in 
the wetland; they defecated in the water when placed in a case 
for body measurement (Fig. 1A). Over 20 M. thunbergii seeds 
were detected in feces (Fig. 1B). The feces also contained fruits 
that appeared to be undigested. In addition, many M. thunbergii 
fruits were detected in the terrestrial environment around the 
pond from where the adults were captured.

Mauremys japonica inhabits a wide range of water bodies 
such as rivers, canals, reservoirs, and rice paddies as well as land 
areas such as sandbars and forests (Yabe 1992. Jpn. J. Herpetol. 
14:191–197; Yasukawa et al. 2008. Chelon. Res. Monogr. 5:003.1–
003.6; Haramura et al. 2010. J. Freshw. 25:251–259; Taniguchi 
et al. 2021. IDRE J. 312:19–27). These turtles tend to prey upon 
terrestrial organisms (Ueno et al. 2014. Bull. Herpetol. Soc. Japan. 
2014:146–158). Overall, M. japonica may feed not only on aquatic 
organisms in water but also on fruits fallen on land. The discovery 
of multiple M. thunbergii seeds in the feces of M. japonica in the 
present study suggests that these turtles will preferentially feed 
on the fruits of this species. However, accelerated germination of 
M. thunbergii seeds discharged from feces and the contribution 
of M. japonica to the long-distance dispersal of these seeds have 
not been evaluated. Whether M. japonica functions as a seed 
disperser of M. thunbergii warrants evaluation in the future. 
Moreover, plants other than M. thunbergii consumed by M. 
japonica should also be evaluated in this regard.

We thank Soichiro Amimoto and Noriko Uenoyama for 
their assistance with this study and Tsuruga City for granting 
permission to conduct the capture survey.

SHAWICHI KAGAYAMA, Environmental and Community Affairs De-
partment, Nature Conservation Division, Chiba Biodiversity Center, Chiba 
Prefectural Government, Aoba-cho 955–2, Chuo, Chiba, 260–8682, Japan 
(e-mail: geoemyda.s@gmail.com); TOMOKO NISHIBORI, Wagamehogo-
nokai, Shinke 548-21, Nakaku, Sakai, Osaka 599-8232, Japan; NORIKO 
TADA, Kyoto Prefectural Institute of Public Health and Environment, Mu-
rakamicho 395, Fushimi-ku, Kyoto 612-8369, Japan.

PSEUDEMYS CONCINNA (River Cooter). NOCTURNAL AG-
GREGATION and FEEDING ACTIVITY. Pseudemys concinna is 
known to be a primarily diurnal species, with feeding and bask-
ing activities occurring during daylight hours, and nesting occa-
sionally extending into darkness (Ernst and Lovich 2009. Turtles 
of the United States and Canada. Second Edition. The Johns 
Hopkins University Press, Baltimore, Maryland. 840 pp.). Pseude-
mys concinna is known to feed mostly on aquatic vegetation (La-
gueux et al. 1995. J. Herpetol. 29:122–126; Lindeman 2000. Can. J. 
Zool 78:992–1008). Herein, we describe a behavioral observation 
of a large aggregation of P. concinna foraging nocturnally, the first 
observation of this behavior.

On 11 August 2021 (1720–1843 h), the authors were 
completing nighttime surveys for Cryptobranchus alleganiensis 
(Eastern Hellbender) in a ca. 300 m long riffle section of Bear 
Creek, Tishomingo County, Mississippi, USA. The depth of the 
water in this stretch was 0.25–0.5 m. During this sampling effort, 
we observed a total of 24 P. concinna in this stretch of creek (ca. 80 
individuals/river km). Individuals were observed mostly grazing 
on algae and aquatic vegetation attached to the submerged rocky 
substrate; we also observed conspecific grazing of P. concinna on 

Fig. 1. A) Adult female Mauremys japonica and their fecal samples; 
B) Machilus thunbergii seeds detected in the feces of adult females. 
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the carapaces of other individuals. Both males and females of 
the species were observed during this survey, and the behavior 
did not appear to be coordinated grazing (i.e., “herd” grazing; a 
coordinated behavior).

High densities of P. concinna have been previously observed in 
this section of Bear Creek (Lower Bear Creek site basking density: 
ca. 5.9 individuals/river km; Brown et al. 2020. Chelon. Conserv. 
Biol. 19:256–261). Thus, the observation of this large aggregation 
in a small section of stream was not unexpected. However, our 
nocturnal density observation (ca. 80 individuals/river km) 
indicates that densities in this section could be ca. 13.5× higher 
than those observed by diurnal basking density counts, and this 
might be a consideration for researchers using basking densities 
as a proxy for population size. Along with the high densities, it was 
surprising to see nocturnal feeding activity, as this behavior has 
not been described to date for the species. It is unknown if our 
observation of nocturnal foraging is an isolated behavior or if it is 
a more common behavior that had yet to be reported. During our 
observations, the stream was at its lowest discharge for the year 
(<2.83 m3/sec) and the daily high temperatures for 9–11 August 
2021 were the highest three days observed for the month (35.6–
36.1°C; National Weather Service Tupelo, ca. 65 km southwest of 
our observed location). Because of these conditions, we presume 
the water temperatures were warmer than the preceding weeks 
(i.e., high water conditions associated with persistent heavy 
rains), and therefore, the P. concinna could maintain high body 
temperatures to promote nocturnal activity, as well as permit the 
metabolism of consumed food items.

THOMAS WEBER, BAILEY WATKINS, BRYCE KING, JACK WELSH, and 
WILL SELMAN, Biology Department, Millsaps College, 1701 N State Street, 
Jackson, Mississippi 39210, USA (e-mail: will.selman@millsaps.edu).

TERRAPENE NELSONI (Spotted Box Turtle). MAXIMUM ELEVA-
TION. Terrapene nelsoni is endemic to México, occurring from 
450–1640 m elevation in tropical deciduous forest, oak forest, and 
pine-oak forest in the Sierra Madre Occidental in the states of Chi-
huahua, Sonora, Sinaloa, Nayarit and Jalisco (Buskirk and Ponce-
Campos 2011. Chelonian Res. Monogr. 5:60; Legler and Vogt 2013. 
Turtles of Mexico: Land and Freshwater Forms. University of Cali-
fornia Press, Berkley, California. 321 pp.). Here, we report a new 
maximum elevation record for T. nelsoni.

On 21 July 2022, at ca. 1640 h, we found an adult female T. 
nelsoni active in an ecotone pine-oak forest (Fig. 1) in Rancho la 
Cienegüita, Sierra Pajaritos, Puente de Camotlan, Municipality of 
La Yesca, Nayarit, Mexico (21.63981°N, 104.21759°W; WGS 84; 2135 
m elev.). We recorded size and environmental parameters and 
then released the specimen at the observation site. Morphometry 
recorded was: straight-line carapace length (125.4 mm), straight-
line plastron length (125.5 mm), plastron hinge width (62.2 mm), 
plastron width (between abdominal and femoral scutes; 73.4 
mm), shell height (63.6 mm), weight (350 g), body temperature 
(31.3°C), air temperature (21°C), substrate temperature (25.9°C). 
The specimen was photographed prior to release (Fig. 1). The 
maximum elevational extent previously reported for T. nelsoni 
was 1640 m (Buskirk and Ponce-Campos, op. cit.), thus this report 
increases the known elevational distribution by 495 m, over 
40% of its previously known elevational range. Recorded body 
temperature represents the known upper limit for this species 
(Butterfield et al. 2021. Chelonian Conserv. Biol. 20:1). 

Support for this study was provided by American Turtle 
Observatory, with a grant to JALB for the project “Ecological 
observations of freshwater turtles and terrestrial turtles of western 

Mexico,” and internal projects of the ITS Zacapoaxtla 14548.22-
PD granted to LRL, with the project “Ecology and vulnerability 
to climate change of sea turtles, freshwater and land turtles of 
Mexico”.

JESÚS A. LOC-BARRAGAN (e-mail: biolocbarragan@gmail.com), 
RAFAEL LOAIZA-RAMÍREZ, MARTHA A. GÜIZADO-RODRÍGUEZ, and 
GUILLERMO A. WOOLRICH-PIÑA, Laboratorio de Ecofisiología- Instituto 
Tecnológico Superior de Zacapoaxtla (ITSZ), Tecnológico Nacional de Mex-
ico (TecNM), Puebla, México; CHRISTIAN E. HERNÁNDEZ-FRANCO, Ran-
cho la Cienegüita, Región Sierra Pajaritos. Area Privada y Estación Cientifica 
Destinada Voluntariamente a la Conservación, Puente de Camotlan, Nayarit, 
México; JULIO. A. LEMOS-ESPINAL, Laboratorio de Ecología-UBIPRO, 
UNAM, FES Iztacala, Tlalnepantla, Edo. de México, México. 

TRACHEMYS ORNATA (Ornate Slider). BASKING BEHAVIOR. 
Trachemys ornata is a medium-sized (ca. 380 mm straight-line 
carapace length) freshwater turtle endemic to coastal western 
Mexico, ranging from Sinaloa south to Jalisco (Legler and Vogt 
2013. Turtles of Mexico: Land and Freshwater Forms. University 
of California Press, Berkley, California. 321 pp.). It is listed as Vul-
nerable (VU) by the International Union for Conservation of Na-
ture (Frost et al. 2007. The IUCN Red List of Threatened Species 
2007:e.T63661A97430544; 4 Oct 2022), and has “Special Protec-
tion” (NOM-059-SEMARNAT-2010, 2019) under Mexican wildlife 
law. Its Environmental Vulnerability Score (EVS) is 11, placing it 
in the “High Vulnerability” category (Wilson et al. 2013. Amphib. 
Rept. Conserv. 7:47). This species favors slow-water habitats with 
abundant aquatic vegetation in rivers, streams, freshwater pools, 
and saline waters in the mangroves of coastal Marismas (Legler 
and Vogt 2013, op. cit.). The use of anthropogenic material as bask-
ing sites by freshwater turtles has been reported for several tem-
perate North American species (e.g., Selman 2020. Herpetol. Rev. 
51:829–830; Elsey and Platt 2021. Herpetol. Rev. 52:628; Bortz and 
Ricardez 2022. Herpetol. Rev. 53:3). Here we document this phe-
nomenon for Trachemys ornata in western Mexico.

On 16 August 2020, at 1102 h, one of us (KEPJ) observed 
two T. ornata (one adult and one juvenile) basking on a piece of 
styrofoam (Fig. 1) on the shoreline of the Pitillal River in urban 
Puerto Vallarta, Jalisco, Mexico (20.67846°N, 105.35162°W; WGS 
84; 30 m elev.). The two turtles were observed in this position for 
>30 min. On 2 May 2022, at 1016 h, two of us (JALB and GAWP) 
observed two adult T. ornata basking on a black plastic pipe in a 

Fig. 1. Terrapene nelsoni active in an ecotone pine-oak forest (2135 
m elev.) in Rancho la Cienegüita, Sierra Pajaritos, locality Puente de 
Camotlan, Municipality of La Yesca, Nayarit, México. 
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water storage pool (human-made habitat) in Agua Verde, Tecuala, 
Nayarit, México (22.42967°N, 105.43659°W; WGS 84; 11 m elev.). 
The two turtles remained in this position for >2 h. The black pipe 
may have been chosen due to its location in the center of the pool, 
where the turtles could bask in relative safety from shore-based 
predators. We observed footprints of Coatís (Nasua narica) and 
Raccoons (Procyon lotor) on the shoreline. To our knowledge, 
these two observations represent the first record in Mexico of T. 
ornata interacting with anthropogenic material.

We thank to American Turtle Observatory (ATO) for a grant to 
JALB and Tecnológico Nacional de México (TecNM) for providing 
funding to GAWP.

JESÚS A. LOC-BARRAGÁN (e-mail: biolocbarragan@gmail.com) and 
GUILLERMO A. WOOLRICH-PIÑA, Laboratorio de Zoología y Ecofisiología, 
Instituto Superior de Zacapoaxtla (ITSZ), Tecnológico Nacional de México 
(TecNM), Zacapoaxtla 73680, Puebla, México; KAREN E. PEÑA-JOYA, Lab-
oratorio de Ecología, Paisaje y Sociedad, Centro Universitario de la Costa 
(CUC), Universidad de Guadalajara (UdG), Puerto Vallarta 48280, Jalisco, 
Mexico.

TRACHEMYS SCRIPTA ELEGANS (Red-eared Slider). DIET. 
Trachemys scripta elegans is a freshwater turtle native to much 

of the central United States and is continuing to expand its range 
to the southwest (Briggler and Johnson 2021. The Amphibians 
and Reptiles of Missouri. Jefferson City, Missouri. 250 pp.). The 
observation below was made during a study conducted within 
an ephemeral fishless prairie swale in a remnant sand prairie of 
southeastern Missouri, USA. This sand prairie habitat has domi-
nant plants which include Andropogon ternarius (Splitbeard 
Bluestem), Opuntia humifusa (Eastern Prickly Pear), and Elymus 
virginicus (Virginia Wild Rye).

On 19 May 2022 at 1226 h in Scott County, Missouri 
(37.04605°N, 89.50528°4W; WGS 84) an adult male T. s. elegans 
was caught in a mini-fyke net setup that had been placed in 
a fishless prairie swale to catch larval Ambystoma tigrinum 
(Eastern Tiger Salamander) for research. When a passive 
integrated transponder (PIT) tag reader was moved over the 
turtle, the reader picked up two PIT tags that had been injected 
into larval A. tigrinum the previous day, indicating consumption 
of the salamander larvae. However, it is unclear whether this 
is an indication of predation on free-living larval A. tigrinum, 
trapped A. tigrinum, or if the turtle consumed the salamander 
larvae after they had died. The A. tigrinum larvae tagged within 
this study had an average SVL of 52.4 mm, with the smallest 
being 30.2 mm and largest 71.6 mm. To our knowledge, this 
is the first documented instance of T. s. elegans consuming A. 
tigrinum. Sliders (Trachemys spp.) are generalist omnivores, 
consuming various aquatic invertebrates, small vertebrates 
(fish, tadpoles), and plants (Ernst and Lovich 2009. Turtles of the 
United States and Canada. Second Edition. The John Hopkins 
University Press, Baltimore, Maryland. 827 pp.). While they 
are well known to be opportunistic, salamander consumption 
has apparently been unreported to date (Kimmons and Moll 
2010. Chelon. Conserv. Biol. 9:289–294; Perez-Santigosa et al. 
2011. Amphibia-Reptilia 32:167–175; Stephens and Ryan 2019. 
Urb. Natur. 21:1–11). These turtles could be taking advantage 
of available food sources in this ephemeral wetland, as their 
otherwise typical dietary options may not be available in this 
fishless habitat.

ELIZABETH YOHE, Missouri Department of Conservation, 2302 
County Park Drive, Cape Girardeau, Missouri 63701, USA (e-mail: lizyo-
he18@gmail.com); KELLEY A. FRITZ, Southeast Missouri State Univer-
sity, One University Plaza, Cape Girardeau, Missouri 63701, USA (e-mail: 
kfritz@semo.edu); TYLER BENING, Missouri Department of Conserva-
tion, 2302 County Park Drive, Cape Girardeau, Missouri 63701, USA (e-
mail: tyler.bening@mdc.mo.gov).

CROCODYLIA — CROCODILIANS

CROCODYLUS ACUTUS (American Crocodile). DIET. Reported 
prey items of Crocodylus acutus include insects, crustaceans, 
fish, large reptiles, and mammals (Medem 1981. Los Crocodylia 
de Sur America. Volumen I. Los Crocodylia de Colombia. Col-
ciencias. Bogota, Colombia. 354 pp.; 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). The mesopredator, Pro-
cyon lotor (Northern Raccoon) is a nest predator of C. acutus 
(Kushlan and Mazzotti 1989. J. Herpetol. 23:7–21), but to our 
knowledge, P. lotor has not been reported in the diet of C. acutus. 
Herein, we report on two observations of P. lotor as a potential 
and confirmed diet item of C. acutus in south Florida, USA.

On 23 October 2020 at 0918 h, we observed a C. acutus (ca. 
275 cm total length) with a deceased P. lotor in its jaws in a canal 
at Turkey Point Nuclear Power Station, Miami-Dade County, 

Fig. 1. Two Trachemys ornata basking on a piece of urban solid waste 
(styrofoam) along the Pitillal River in Puerto Vallarta, Jalisco, Mexico. 
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Fig. 2. Two Trachemys ornata basking on a black plastic pipe in a wa-
ter storage pool in Nayarit, México. 
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Florida, USA (25.36170°N, 80.39171°W; WGS 84; 1 m elev.). The C. 
acutus released the P. lotor and submerged on approach and the P. 
lotor was missing its left rear leg, which was likely taken by the C. 
acutus (Fig. 1A). On 8 July 2022 at 0945 h, we observed a second C. 
acutus handling and ingesting part of a P. lotor over the course of 
14 min at a canal on Naval Air Station Key West, Monroe County, 
Florida, USA (24.57156°N, 81.68086°W; WGS 84; 1 m elev.). The 
crocodile grabbed the already deceased P. lotor by the head and 
upper body, repeatedly manipulated it in its jaws, and eventually 
released it (Fig. 1B). It then, after ca. 5 min, returned, grabbed the 
P. lotor by the front right leg, shook its head, and ripped off part of 
the leg. The C. acutus then proceeded to swallow the leg and then 
returned to investigate the P. lotor’s body with its snout. Finally, 
the crocodile grabbed the P. lotor in its jaws and swam away. It 
has been suspected that P. lotor could be a diet item of C. acutus 
due to their overlapping range (F. Mazzotti, pers. comm.) and our 
observations now confirm this.

CASSIDY A. KLOVANISH, University of Florida IFAS Fort Lauder-
dale Research & Education Center, Davie, Florida 33314, USA (e-mail: 
c.klovanish@ufl.edu); MIKE LLORET, Turkey Point Clean Energy Center, 
Florida City, Florida 33035, USA (e-mail: michael.lloret@fpl.com); ROSA-
MARIA GONZALES (e-mail: rosamaria.gonzales@navy.mil), WENDY 
WHEATLEY-TECHMER (e-mail: wendy.wheatley-techmer.civ@us.navy.

mil), and EDWARD BARHAM, United States Navy, Department of De-
fense, Naval Air Station Key West, Key West, Florida 33040, USA (e-mail: 
edward.m.barham.civ@us.navy.mil); AVISHKA GODAHEWA (e-mail: go-
dahewaa@ufl.edu), SIDNEY T. GODFREY (e-mail: sgodfrey1@ufl.edu), and 
FRANK J. MAZZOTTI, University of Florida IFAS Fort Lauderdale Research 
& Education Center, Davie, Florida 33314, USA (e-mail: fjma@ufl.edu).

CROCODYLUS ACUTUS (American Crocodile). POLYDACTYLY. 
Polydactyly is a condition characterized by an extra phalange 
(Umair et al. 2018. Front. Genet. 9:447) and this condition has 
been observed in several crocodylians including Alligator missis-
sippiensis (Elsey et al. 2017. Herpetol. Conserv. Biol. 12:342–349), 
Crocodylus porosus (Deranigyagala 1936. Ceylon J. Sci. 19:253–
279), and C. palustris (Vyas 2018. Russian J. Herpetol. 25:139–
142), among others. Missing (ectrodactyly) and/or reduced digit 
(ectrodactyly) conditions have been reported in wild C. acutus 
(Charruau 2010. Ph.D. Dissertation, El Colegio de la Frontera Sur, 
Chetumal, Mexico. 302 pp.), but to our knowledge polydactyly 
has not been reported in this species.

On 30 June 2021, we captured three C. acutus hatchlings, 
all exhibiting polydactyly, at Cape Sable in Everglades National 
Park, Florida, USA (25.14427°N, 81.06621°W; WGS 84; 3 m 
elev.) as part of a crocodile monitoring project. The hatchlings 
measured 24.0, 24.6, and 25.1 cm total length, and weighed 59, 
61, and 62 g, respectively, which is standard for hatchlings at this 
location. One hatchling had an extra digit on the right hindlimb 
(Fig. 1) and the other two had an extra digit on both hindlimbs. 
All extra digits had claws with bone structure. The tissue around 
each digit appeared inflamed and swollen. The skin around one 
of the extra toes ruptured and became loose during inspection, 
and drained a clear fluid. In all cases, the extra digit appeared to 

Fig. 1. A) Deceased Procyon lotor released by a Crocodylus acutus at 
the Turkey Point Nuclear Power Station, south Florida, USA; B) C. 
acutus with a P. lotor in its jaws at Naval Air Station Key West, south 
Florida, USA. 
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Fig. 1. Hatchling Crocodylus acutus with an extra digit on the 
hindlimb in Everglades National Park, Florida, USA.
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be formed from either the carpal bones or anterior portion of 
metacarpals, on the ventral side of the foot. However, we were 
unable to X-ray the animals to confirm the exact arrangement.

This is the first observation of polydactyly in C. acutus from 
the ca. 14,300 hatchling and ca. 1,225 non-hatchling, unique 
individuals captured in south Florida between January 1978 
and March 2022. Polydactyly in crocodylians may be caused by 
young or old age of the reproducing female, poor health of the 
reproducing pair, abnormal incubation conditions, teratogen 
exposure, or genetics (Ferguson 1985, op. cit.; Huchzermeyer 
2003. Russian J. Herpetol. 25:139–142). In other reported cases 
of crocodylian polydactyly, the extra digits appeared on the 
lateral or medial side of the foot, as opposed to the ventral side 
of the foot (Elsey et al. 2017, op. cit.; Vyas 2017, op. cit.). The 
effect of polydactyly on the C. acutus hatchlings is unclear; 
however, the potential inflammation could cause infection or 
may impede the animal’s mobility as observed in C. palustris 
(Vyas 2017, op. cit.).

BRITTANY M. MASON (e-mail: bmason1@ufl.edu), CASSIDY 
KLOVANISH (e-mail: c.klovanish@ufl.edu), SIDNEY T. GODFREY (e-mail: 
sgodfrey1@ufl.edu), PETER XIONG (e-mail: pxiong@ufl.edu), and FRANK 
J. MAZZOTTI, University of Florida IFAS Fort Lauderdale Research & Educa-
tion Center, Davie, Florida 33314, USA (e-mail: fjma@ufl.edu).

SQUAMATA — AMPHISBAENIANS

AMPHISBAENA VERMICULARIS (Wagler’s Worm Lizard). 
DIET. Amphisbaena vermicularis is a small, widely distributed, 
amphisbaenian of the Caatinga, Cerrado, and Atlantic Forest 
biomes of Brazil, with some records in urban areas (Colli et al. 
2016. Biol. Conserv. 204:51–62; Aragão et al. 2019. Herpetol. Rev. 
50:780–781). There is little information about this amphisbae-
nian’s diet, most likely due to their fossorial and secretive habits 
(Costa and Garcia 2019. Revista da Biologia. 19:19–30; Guedes et 
al. 2020. Ecol. Evol. 10:14247–14255), but small invertebrates like 
ants and termites have been noted (Almeida et al. 2009. Braz. J. 
Biol. 69:1183–1186), and one report of an individual consuming 
chicken egg remnants in a garbage pile (Aragão et al. 2019, op. 
cit.). Here we report on A. vermicularis feeding on a novel prey 
item in an urban environment in Brazil.

On 3 September 2022, at 1030 h, we observed an adult A. 
vermicularis feeding on a cockroach (Periplaneta americana) 
in the backyard of a house at the Municipality of Fortaleza, 
Ceará, Brazil (3.83449°S, 38.55110°W; WSG 84; 30 m elev.) The 
amphisbaenian was partially hidden behind a stone wall, with 
the anterior one-third of the body visible, as it grabbed the 
roach’s leg, until it was ripped off, and was then swallowed (Fig. 
1). After consuming the insect’s leg, which took ca. 10 sec, the 
amphisbaenian completely retreated into the hole in the wall, 
leaving the remainder of the prey behind. In an attempt to lure 
the lizard out of its refuge we moved the cockroach 15 cm from 
the burrow’s entrance. After nearly 3 min the amphisbaenian 
cautiously, and only partially, re-emerged looking for the roach 
by darting its tongue in the air. Once it found the roach, it bit its 
abdomen, tore off a piece, and swallowed it. The amphisbaenian 
was not collected.

Despite the commonness of both species, this is the first 
record of A. vermicularis preying on P. americana. Also notable 
is that the cockroach this A. vermicularis partially consumed 
is much larger than ants and termites noted by Almeida et al. 
(2009, op. cit.), suggesting a wider diet breadth than previously 
considered.

LUCAS LIMA BEZERRA, Museu de História Natural do Ceará, Ceará, 
Brazil (e-mail: herpeto.bezerra@gmail.com); LUCAS DE SOUZA ALMEIDA, 
Universidade Estadual Paulista “Júlio de Mesquita Filho”, Departamento de 
Biodiversidade, Instituto de Biociências, 13506-900, Rio Claro, São Paulo, 
Brazil (e-mail: almeidals1994@gmail.com); THABATA CAVALCANTE DOS 
SANTOS, Universidade Federal do Ceará, Museu de História Natural do 
Ceará, Ceará, Brazil (e-mail: thabcaval@gmail.com); RODRIGO CASTEL-
LARI GONZALEZ, Universidade Estadual do Ceará, Museu de História 
Natural do Ceará, Ceará, Brazil (e-mail: rodcastn@gmail.com). 

SQUAMATA — LIZARDS

AFROEDURA PONDOLIA (Pondo Flat Gecko) and AFROEDU-
RA PIENAARI (Pienaar’s Flat Gecko). PREDATION. The geckos 
Afroedura pondolia and Afroedura pienaari are predominantly 
rupicolous, generally found sheltering in thin cracks or under-
neath flakes or boulders within rocky outcrops in South Africa 
(Jacobsen et al. 2014. Zootaxa 3826:451–501). Also inhabiting 
the same rocky habitats, and sometimes the same retreat sites, 
are scorpions from the genera Hadogenes and Opisticanthus (Ja-
cobsen et al. 2014, op. cit.). Because of the nature of their rocky 
habitat, these lizards, as well as syntopic scorpions, are relatively 
secretive and little is known about their natural history or inter-
species interactions. Herein, we describe predation on A. pondo-
lia and A. pienaari by scorpions in South Africa.

Our first observation took place on 24 November 2015, at ca. 
2200 h, when we observed an adult Hadogenes soutpansbergensis 
(Soutpansberg Rock Scorpion) feeding on an adult A. pienaari 
in Medike, Soutpansberg, Limpopo, South Africa (22.9843°S, 
29.6174°E; WGS 84; 796 m elev.). The scorpion was perched on 
the ground, partly obscured under a rock, and was eating the 
lizard tail first (Fig. 1A). When observed, the gecko was already 
dead and was in the process of being consumed.

Our second observation took place on 28 October 2020, at ca. 
1915 h, when we observed a large Opisticanthus validus catch an 
adult A. pondolia on a cliff face in the Palmiet Nature Reserve, 
Westville, Kwa-Zulu Natal Province, South Africa (29.8237°S, 
30.9265°E; WGS 84; 162 m elev.). We observed from a distance of ca. 
2 m, where the lizard moved along the cliff face for ca. 1 m before 
the scorpion captured it. The scorpion, which was in an ambush 
position with its pincers protruding outside the crevice, caught the 
lizard by the head with its pincers and dragged the lizard into the 

Fig. 1. Amphisbaena vermicularis preying upon a domestic roach 
(Periplaneta americana) in Fortaleza, Ceará, Brazil.
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crevice (Fig. 1B). We watched the event unfold for ca. 10 min and 
returned ca. 30 min later. At this point, the gecko was deceased, 
and the scorpion was feeding on the lizard headfirst. At no point 
did we observe envenomation from the scorpion.

To our knowledge, these are the first observations of 
scorpions preying on A. pondolia and A. pienaari, although this 
is not totally unexpected because these lizards occupy the same 
rocky habitat as the scorpions. Little is known about the diet of 
these scorpion species (I. Englebrecht, pers. comm.). Lizards 
are sometimes presumed to be predated on, however, few 
observations are published alongside photographic evidence. In 
both these observations, it is unknown how long the scorpion 
fed and if they fed on the entire lizard.

GARY K. NICOLAU, Department of Zoology and Entomology, Rhodes 
University, Makhanda, South Africa (e-mail: nicolauecology@gmail.com); 
NICK EVENS, KwaZulu-Natal Amphibian and Reptile Conservation, Dur-
ban (e-mail: nickevanskzn@gmail.com); RYAN VAN HYSSTEEN, Depart-
ment of Biodiversity and Conservation Biology/ Department of Geography 
Environmental Studies & Tourism, University of the Western Cape, Bellville 
(e-mail: ryanvanhuyssteen@gmail.com).

AMEIVA AMEIVA (Green Ameiva). AVIAN PREDATION. Ameiva 
ameiva is widely distributed throughout much of South Amer-
ica and occurs in a wide array of ecosystems, from forests and 
grasslands, to disturbed and urban areas (Vitt and Colli 1994. 
Can. J. Zool. 72:1986–2008). With such a large geographic range, 
a diverse number of taxa are known to prey on A. ameiva, includ-
ing snakes (Bernardo and Abe 2010. Biota Neotrop. 10:167–173), 
lizards (Rodrigues et al. 2015. Rev. Bras. Zoociências 16:123–127), 
mammals (Branco et al. 2019. Herpetol. Rev. 50:133), raptors 
(Cotts et al. 2019. Herpetol. Rev. 50:779–780; Goulart et al. 2019. 
Herpetol. Rev. 50:360), and one owl, the Burrowing Owl (Athene 
cunicularia; Tozetti et al. 2005. Herpetol. Rev. 36:443–444). Here-
in we report on the predation of A. ameiva by the Ferruginous 
Pygmy-Owl (Glaucidium brasilianum), one of the smallest owls 
in the world.

On 3 October 2018, at 1135 h, we observed an adult 
Ferruginous Pygmy-Owl preying on an adult of A. ameiva (Fig. 1) 
in the Municipality of Colatina, Espírito Santo, Brazil (19.4740°S, 
40.8471°W; WGS 84; 355 m elev.). The Pygmy-owl was seen on the 
ground with the A. ameiva in its claws, before it flew to a tree 15 
m away, where it perched ca. 12 m above the ground. The lizard 
was already dead, and from the perch the lizard appeared to be 
longer than the owl. We watched for ca. 5 min as the owl ripped 

small pieces off the lizard, headfirst, and swallowed them, but it 
then flew away into dense vegetation while holding the lizard in 
its claws where we lost sight of it. Although Ferruginous Pygmy-
Owls are widely known to prey on lizards (Proudfoot and Beasom 
1997. Wilson Bull. 109:741–748; Carrera et al. 2008. Ornitol. 
Neotrop. 19:315–319), this is, to the best of our knowledge, the 
first record of this species preying on A. ameiva.

This work is part of “Herpeto Capixaba: for the knowledge 
and conservation of amphibians and reptiles of Brazil”, from 
Neotropical Biodiversity Institute. This study was financed in 
part by Fundação de Amparo à Pesquisa e Inovação do Espírito 
Santo (EDITAL FAPES Nº 03/2021 - UNIVERSAL #437/2021).

BÁRBARA BACHI, Universidade Federal do Espírito Santo, Rod. Gov. 
Mário Covas, BR-101, 29932-540, São Mateus, Espírito Santo, Brazil (e-mail: 
barbarastbachi@gmail.com); STEPHANIE ARAUJO DOS SANTOS, Herpe-
to Capixaba Project, Instituto Biodiversidade Neotropical, Nova Guarapari, 
Guarapari, 29206-400, Espírito Santo, Brazil (e-mail: stepharaujos@gmail.
com); GIORDANA BOVARETO PERIM, Universidade Federal do Espírito 
Santo, Alto Universitário, Guararema, 29500-000, Alegre, Espírito Santo, 
Brazil (e-mail: giordanaperim@hotmail.com); RENAN LUXINGER BETZEL, 
Rua Jonas Taumaturgo Rocha 463, Honório Fraga, 29704420, Colatina, 
Espírito Santo, Brazil (e-mail: renanbetzel@gmail.com); THIAGO SILVA-
SOARES, Herpeto Capixaba Project, Instituto Biodiversidade Neotropical, 
Nova Guarapari, Guarapari, 29206-400, Espírito Santo, Brazil (e-mail: thia-
gosilvasoares@hotmail.com).

Fig. 1. A) Hadogenes soutpansbergensis feeding on an adult Afroedura from the tail end; B) Opisticanthus validus holding the head of an adult 
A. pondolia with pedipalp before predating on the gecko.

Fig. 1. An adult Ferruginous Pygmy-owl (Glaucidium brasilianum) 
with an adult Ameiva ameiva in its talons in Espírito Santo, Brazil. 
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ANADIA OCELLATA (Ocellated Anadia). PREDATION. Anadia 
ocellata is a small, prehensile tailed microteiid from the pre-
montane forests of Costa Rica and western Panama. This species 
is found primarily in arboreal habitats, using bromeliads and 
mosses as refugia (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.) 
and has also occasionally been observed on the shores along riv-
ers (Flores et al. 2014. Herpetol. Rev. 45:91). To our knowledge, 
observations of predation of A. ocellata are not available in the 
published literature. 

At 1327 h on 12 April 2021, we observed an adult Momotus 
lessonii (Lesson’s Motmot) carrying a dead adult A. ocellata 
in its beak (Fig. 1) in the premontane wet forest of Coto Brus, 
Puntarenas Province, Costa Rica (8.7853°N, 82.9589°W; WGS 84; 
ca. 1100 m elev.). Momotus momota, part of a species complex, 
are omnivorous birds that consume a wide variety of food items, 
ranging from insects and fruits to small birds, rodents, and 
lizards (Sandoval et al. 2008. Wilson J. Ornithol. 120:214–217). 
The M. lessonii that we observed was part of a mating pair that 
was under observation for several weeks; this individual and its 
partner were provisioning a brood ca. 30 m from the location 
of the event. The motmot pair was observed inspecting and 
foraging within bromeliads in the trees around this site, also 
consuming a variety of insects, worms, and palm fruits. The 
A. ocellata specimen appeared to be freshly killed, based on 
residual muscle contractions in the tail (video available at: http://
dx.doi.org/10.26153/tsw/43762). Following our observation, the 
motmot flew with the lizard in its beak towards the site of its 
nest, presumably to feed to its brood. The A. ocellata specimen 
was not collected. This is a rare confirmation of predation of 
A. ocellata and contributes to our understanding of the natural 
history of this elusive microteiid, which is generally considered 
to be scarce throughout its range (Savage 2002, op. cit.). 

JEISSON FIGUEROA, Organización para Estudios Tropicales, Estación 
Biológica Las Cruces, Coto Brus, Costa Rica (e-mail: jeisson.figueroa@tropi-
calstudies.org); PETER FISON (e-mail: Peter.Fison@plimsollproductions.
com) and JONJO HARRINGTON, Plimsoll Productions, Bristol, United 
Kingdom (e-mail: jonjo.harrington@plimsollproductions.com); LINDSEY 
SWIERK, Department of Biological Sciences, Binghamton University, State 
University of New York, Binghamton, New York, USA (e-mail: lindseyns@
gmail.com).

ANOLIS EQUESTRIS (Knight Anole). DIET. Anolis equestris is 
one of the largest extant species of anoline lizards and is a non-
native species in Florida, USA, invading from Cuba in 1952 (King 
and Krakauer 1966. Quart. J. Fla. Acad. Sci. 29:144–154; Compasno 
and Krysko 2019. In Krysko, Enge, and Moler [eds.], Amphibians 
and Reptiles of Florida, pp. 375–377. University Press of Florida, 
Gainesville, Florida). This species is a crown-giant ecomorph 
with a well-documented diet reflecting their arboreal lifestyle, 
including but not limited to: fruits, butterflies, beetles, and small 
vertebrates (Dalrymple 1980. J. Herpetol. 14:412–415; Giery et al. 
2017. Food Webs 11:13–16). Yet, A. equestris has been documented 
moving down from the treetops to search for prey in palm boots 
or to pounce on terrestrial prey (Brach 1976. Copeia 1976:187–
189; Meshaka et al. 2022. Exotic Amphibians and Reptiles of The 
United States. University Press of Florida, Gainesville, Florida. 
260 pp.). Here we describe the predation of a fossorial earthworm 
(Oligochaeta) by an adult A. equestris from Florida.

Fig. 1. An adult Anadia ocellata being held in the beak of Momotus 
lessonii in southwestern Costa Rica from the ventral (A) and lateral 
(B) perspectives. 
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Fig. 1. An adult Anolis equestris feeding on an earthworm it retrieved 
from the ground in Naples, Florida, USA. Red arrow indicates worm 
within the anole’s mouth.



Herpetological Review 53(4), 2022

678    NATURAL HISTORY NOTES

On 27 June 2022, at ca. 1900 h, ca. 30 min after a small 
rainstorm, we observed an adult A. equestris (ca. 150 mm SVL) on 
the ground in an outdoor mall in Naples, Collier County, Florida, 
USA (26.19687°N, 81.81207°W; WGS 84; 0 m elev.). The anole was 
near an ornamental plant and had an earthworm grasped in its 
mouth. Upon approach the anole retreated ca. 3 m up the plant 
where it finished consuming the worm before disappearing 
into the canopy (Fig. 1). Due to the distance, we were unable 
to accurately identify the worm to species. We suspect the 
worm emerged from the soil after the rain where it attracted 
the anole’s attention as it struggled to cross the concrete. While 
other anole species have been documented feeding on terrestrial 
earthworms, such as A. sagrei (Inturriaga and de Armas 2019. 
IRCF Reptil. Amphib. 26:49–5l) and A. capito (Herrera-Martínez 
et al. 2022. Herpetol. Notes 15:287–289), to our knowledge this 
may be the first documented instance of an earthworm in the 
diet of A. equestris.

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

CERCOSAURA OCELLATA (Ocellated Tegu). PREDATION. Spi-
ders are known to prey on small vertebrates including lizards 
(Reyes-Olivares et al. 2020. Ecol. Evol. 10:10953–10964; Nyffeler 
and Gibbons 2022. J. Arachnol. 50:121–134). Cercosaura ocel-
lata is a small, diurnal, leaf-litter inhabiting lizard that is widely 
distributed in South America (Oliveira and Moura 2013. Biot. 
Neotrop. 13:387–389; Sales et al. 2014. Check List 10:1531–1534). 
The wandering spider Ctenus amphora is a common leaf-litter 
inhabitant that co-occurs with C. ocellata in many areas (Höfer 
et al. 1994. Andrias 13:81–98). Here we report on the predation of 
C. ocellata by a C. amphorus in Brazil.

On 24 July 2022, we observed an adult C. ocellata in the 
leaf-litter (Fig. 1A) of a tropical rainforest in Mucajaí, Roraima, 
Brazil (2.39305°N, 61.35761°W; WGS 84; 139 m elev.). When first 
spotted the lizard was stationary, but when we approached it fled 
from us. However, after running ca. 2 m, a lurking C. amphora 
attacked the lizard biting it at the ventral part of the body. The 
lizard struggled while under the spider’s chelicerae, turned 
its body laterally, and tried to bite the spider’s cephalothorax 
multiple times, but the bites did not have an effect. The lizard 
continued to fight and turned around again exposing its venter 
and bit one of the spider’s anterior legs. The spider then lifted its 
anterior legs to avoid the lizard’s biting attempts, and then bit 
the lizard’s head laterally and the struggle stopped ca. 19 sec later 
(Fig. 1B). The spider then compressed the lizard’s body with its 
legs and kept the chelicerae within the body for ca. 2 min and 
started to consume the C. ocellata; the complete ingestion was 
not observed. To our knowledge, this is the first report of spider 
predation on C. ocellata. However, two Cercosaura spp. have 
been predated by spiders: C. schreibersii and C. eigenmanni 
(Bressan et al. 2017. Herpetol. Rev. 48:187–188; Reyes-Olivares et 
al. 2020, op. cit.).

AFP and RB thanks the Universidade Federal de Roraima 
(UFRR) for research support. AMSN, MQA and RS thanks 
the Instituto Nacional de Pesquisas da Amazônia (INPA) for 
research support. DMMM thanks Instituto de Desenvolvimento 
Sustentável Mamirauá for research support. AMSN thanks 
particularly the support for the CNPq research grant (Process: 

300741/2022-7). DMMM thanks particularly the support for the 
CNPq research grant (Process: 317749/2021-8). RS acknowledge 
the FAPEAM for the Ph.D. scholarship (002/2016 – POSGRAD 
2017).

ANTONIEL FRANCISCO PEREIRA (e-mail: tonnyelun@hotmail.com) 
and RAFAEL BOLDRINI, Laboratório de Entomologia, Universidade Fed-
eral de Roraima (UFRR), Centro de Estudos em Biodiversidade (CBIO)- Boa 
Vista, Roraima, Brazil (e-mail: rafaelboldrini.2@gmail.com); ALBERTO 
MOREIRA DA SILVA-NETO, Laboratório de Entomologia Sistemática Ur-
bana e Forense, Instituto Nacional de Pesquisas da Amazônia – Campus II, 
Av. André Araújo, 2936, 69080-97, Manaus, Amazonas, Brazil (e-mail: bio.al-
berto@gmail.com); MARLUS QUEIROZ ALMEIDA (e-mail: marlusqazoo@
gmail.com) and RAFAEL SOBRAL, Laboratório de Sistemática e Ecologia 
de Invertebrados de Solo, Instituto Nacional de Pesquisas da Amazônia 
– Campus II, Av. André Araújo, 2936, 69080-97, Manaus, Amazonas, Bra-
zil (e-mail: rafaelsobralves@gmail.com); DIEGO MATHEUS DE MELLO 
MENDES, Grupo de Pesquisa em Ecologia e Biologia de Peixes, Instituto de 
Desenvolvimento Sustentável Mamirauá, Caixa Postal 38, 69553-225, Tefé, 
Amazonas, Brazil (e-mail: diego.mello.mendes@gmail.com).

CYRTODACTYLUS KINGSADAI. DIET. Cyrtodactylus kingsadai 
is a recently described species from southern Vietnam and lit-
tle is known about its natural history or diet (Ziegler et al. 2013. 

Fig. 1. Ctenus amphora preying on Cercosaura ocellata in Mucajaí, 
Roraima, Brazil: A) Ctenus ocellata just before predation; B) C. am-
phora biting and subduing the C. ocellata.
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Zootaxa 3686:432–446). Here, we report on the first known prey 
item for this species. On the evening of 26 March 2021 at 2129 
h, we observed an adult female C. kingsadai in the process of 
consuming an annelid worm in Deo Ca Special Use Forest, Hoa 
Thinh Commune, Tay Hoa District, Phu Yen Province, Vietnam 
(12.9008°N, 109.2912°E; WGS 84; 50 m elev.). The gecko was sit-
ting on a large overhanging boulder in secondary forest during 
light rain when first observed and was part way through swal-
lowing the worm (Fig. 1). We collected the lizard (deposited in 
the collections of the Institute of Tropical Biology Collection of 
Zoology. ITBCZ 3584, Ho Chi Minh City, Vietnam), and once in 
hand it released the worm.

The field work was conducted by The Asian Turtle Program 
of Indo Myanmar Conservation with technical support from 
the Zoological Society of London (ZSL). We are grateful to 
the directorates of the Department of Agriculture and Rural 
Development and Forest Protection Department of Phu Yen 
Province and Tay Hoa Watershed Protected Forest for support 
and issuing relevant permits (permit no. 379//SNN-CCKL); 
Manh Van Le for fieldwork assistant. Ethical sample collection 
followed ethical approval of the Southern Institute of Ecology 
(ethic number 114QĐ-STHMN). Field work was funded by the 
IUCN Mekong Wet project and Cleveland Metroparks Zoo, USA. 

DANIEL KANE (e-mail: daniel.kane@zsl.org) and BENJAMIN TAPLEY, 
Zoological Society of London, Regent’s Park, London, United Kingdom, 
NW1 4RY (e-mail: ben.tapley@zsl.org); TIMOTHY E.M. MCCORMACK (e-
mail: tmccormack@asianturtleprogram.org) and LUAN THANH NGUYEN, 
Asian Turtle Program – Indo-Myanmar Conservation, CT1 Bac Ha C14 Build-
ing, To Huu Road, Ha Noi, Vietnam (e-mail: nguyenluanbio@gmail.com).

DACTYLOCNEMIS “MOKOHINAU” (Mokohinau Gecko). PRE-
DATION. Dactylocnemis “Mokohinau” is a nocturnal, terrestrial, 
and semi-arboreal gecko that inhabits coastal forest, shrubland, 
and rocky cliffs on the Mokohinau Islands (van Winkel et al. 2018. 
Reptiles and Amphibians of New Zealand: A Field Guide. Auck-
land University Press, Auckland, New Zealand. 366 pp.). This tax-
on is a currently undescribed member of the Dactylocnemis spe-
cies complex (Nielsen et al. 2011. Mol. Phylogenet. Evol. 59:1–22) 
and the name D. “Mokohinau”, has been temporarily assigned 
to recognize its phylogenetic distinctiveness as an endemic spe-
cies to the Mokohinau Islands (Hitchmough et al. 2021. Con-
servation Status of New Zealand Reptiles, 2021. Department of 

Conservation, Wellington, New Zealand. 15 pp.). In this note we 
describe an account of an adult D. “Mokohinau” taken from the 
stomach of a marine fish.

At 1345 h on 25 February 2020, we caught an adult Pagrus 
auratus (Australasian Snapper; ca. 500 mm length) while fishing 
from a recreational power boat ca. 55 m off the south-western 
corner of Fanal Island (Motukino), Mokohinau (Pokohinau) 
Islands, New Zealand (35.94655°S, 175.1567°E; WGS 84; 0 m 
elev.). The fish was caught in shallow water (15 m depth) using 
soft-bait lures (Berkley Gulp!®) cast using a fishing rod into 
the ‘wash zone’ near the rocks. In the process of landing the 
fish aboard the boat, it regurgitated a partially digested gecko, 
with all four limbs still intact but the entire tail was missing 
(Fig. 1). The gecko was an adult measuring ca. 90 mm SVL. 
There are two gecko species in the Mokohinau Island group, D. 
“Mokohinau” and Hoplodactylus duvaucelii. We identified the 
lizard as D. “Mokohinau” by the number of lamellae (N = 12) on 
the fourth toe and the elongated and slender distal phalanges 
and the pale stripe on the neck and side of the head (van Winkel 
et al. 2018, op. cit.). Furthermore, the identify was confirmed 
through the photograph (the specimen was not collected) by R. 
H. Hitchmough (Department of Conservation, Wellington, New 
Zealand).

The presence of a lizard, especially a nocturnal semi-
arboreal species, in the diet of a diurnal marine fish may seem 
unprecedented, however, this has been noted before. A partially 
digested adult H. duvaucelii, also a nocturnal and semi-arboreal 
gecko, was reported from the gut of a P. auratus also caught off 
the coast of Fanal Island (Anonymous 2003. In New Zealand 
Fishing News, p. 8. Rugby Press, Auckland, New Zealand; Hare 
et al. 2016. In Chapple, D.G. [ed.], New Zealand Lizards, pp. 133–
168. Springer International Publishing, Switzerland). Both H. 
duvaucelii and members of the D. pacificus complex (including 
D. “Mokohinau”) occupy coastal boulder beach and coastal cliff 
habitats (McCallum 1980. Tane. 26:53–59; Nielsen et al. 2011, op. 
cit.; van Winkel et al. 2018, op. cit.), sometimes in close proximity 
to the tidal zone and exposure to entering the water. Geckos rarely 
enter water bodies voluntarily but may do so to escape predators 
or whilst in pursuit of prey (Vitt et al. 2005. Herpetol. Monogr. 
19:137–152; Nirody et al. 2018. Curr. Biol. 28:4046–4051), and the 

Fig. 1. Cyrtodactylus kingsadai consuming an annelid worm in Deo 
Ca Special Use Forest, Phu Yen Province, Vietnam. 
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Fig. 1. Dactylocnemis “Mokohinau” regurgitated by Pagrus auratus 
(Australasian Snapper) caught off the coast of Fanal Island (Motuki-
no), Mokohinau (Pokohinau) Islands, New Zealand. 
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putative species D. “Poor Knights” (Nielsen et al. 2011, op. cit.), 
was reported to enter a tidal pool on the Poor Knights Islands to 
escape predation (Whitaker 1968. New Zeal. J. Sci. 11:623–651). 
Alternatively, D. “Mokohinau” forage on rocky wave platforms or 
coastal cliffs near the high tide mark where there is a relatively 
high risk of being washed into the ocean (Whitaker 1968, op. cit.; 
Towns 1972. Tane 18:95–105).

The authors would like to thank Sarah J. Wells for her 
constructive comments on this note.

DYLAN VAN WINKEL, Bioresearches (Babbage Consultants), P.O. 
Box 2027, Shortland Street, Auckland 1140, New Zealand (e-mail: dylan.
vanwinkel@hotmail.co.nz); TONY ORTON, Journey of a Fisherman HQ, 18 
Devon Street, Mangawhai Heads 0505, New Zealand (e-mail: tony@offsho-
readventures.net).

GONATODES HUMERALIS (Trinidad Gecko; Lagartixa-da-Ma-
ta). DIET. Gonatodes humeralis is a sub-arboreal forest gecko of 
South America that is known to feed on a variety of invertebrates 
such as gastropods, beetles, spiders, and ants (Avila-Pires 1995. 
Zool. Verh. 299:1–706; Figueiredo et al. 2020. Cuad. Herpetol. 
34:231–237). However, little is reported about vertebrates in their 
diet. Here we report on a novel, frog prey item from a G. humera-
lis from the Juma Lake region, Municipality of Autazes, Amazo-
nas, Brazil (3.7535°S, 59.8047°W; WGS 84; 15 m elev.).

On 20 March 2022, at 1312 h, we observed an adult G. 
humeralis (38 mm SVL) in leaf litter with an adult Adenomera 
cf. andreae (17 mm SVL) in its mouth with only the frog’s feet 
protruding (Fig. 1). The lizard did not finish swallowing the frog 
and instead remained still for 3 min before regurgitating the 
frog. We suspect the frog was too large for the lizard to swallow 
because G. humeralis typically eat much smaller prey (Vitt et al. 
1997. Copeia 1997:32–43). Unpalatability is another possibility, 
although we could not find any evidence in the literature that 
A. cf. andreae has protective skin compounds. Both individuals 
were collected and deposited in the Herpetological Colletion of 
Herpeto Capixaba, Museu de História Natural do Sul do Estado 
do Espírito Santo, Jerônimo Monteiro, Espírito Santo, Brazil as 
HC 148).

This work is part of the “Biotrips: science in biological tourism 
in the Amazon” and “Herpeto Capixaba: for the knowledge and 
conservation of amphibians and reptiles of Brazil”. We thank 
Albertina P. Lima and Renato Gaiga for assisting us with species 
determination and Fundação de Amparo à Pesquisa e Inovação 
do Espírito Santo (EDITAL FAPES Nº 03/2021 – UNIVERSAL 

#437/2021). Sampling permit issued by Instituto Chico Mendes 
de Conservação da Biodiversidade (SISBIO 77979-2).
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zil (e-mail: j.v.ferrarione@gmail.com); THIAGO SILVA-SOARES, Herpeto 
Capixaba project, Instituto Biodiversidade Neotropical, Rua Sanhaço 562, 
Nova Guarapari, Guarapari, 29.206-400, Espírito Santo, Brazil (e-mail: thia-
gosilvasoares@hotmail.com).

HEMIDACTYLUS MABOUIA (House Gecko). ENDOPARASITES. 
Hemidactylus mabouia is widespread in Africa and has been in-
troduced into Central America, the Caribbean, South America, 
and state of Florida, USA (Uetz et al. 2022. The Reptile Database, 
http://www.reptile-database.org, 10 Aug 2022). Baker (1987. Mem. 
Univ. Newfoundland, Occas. Pap. Biol. 11:1–325) presented a par-
tial list of helminths infecting H. mabouia and the helminth list is 
constantly increasing as it has been shown to acquire helminths 
from areas it has invaded (Anjos et al. 2005. J. Helm. 79:307–313; 
Goldberg et al. 2017. Herpetol. Rev. 48:192). In this note, we pres-
ent new information on the geographic distribution of two hel-
minth species infecting H. mabouia in central Africa.

We examined a sample of 20 H. mabouia (mean SVL = 54.5 
mm ± 5.43 SD, range: 45–68 mm), collected 2012 to 2016, that 
are in the UTEP Biodiversity Collection, University of Texas at 
El Paso, El Paso, Texas, USA, from four provinces in Democratic 
Republic of the Congo. Five specimens are from Ituri (UTEP 
22536–22540), four from North Kivu (22541–22544), nine from 
Sankuru (UTEP 22545–22553) and two from South Kivu (UTEP 
22554–22555). The lizards were fixed in neutral buffered formalin 
and later stored in 70% ethanol. The body cavity was exposed by 
a longitudinal incision and the digestive tract was removed and 
opened. The esophagus, stomach and small and large intestine 
were examined using a dissecting microscope. Helminths were 
placed on a glass slide in a drop of lactophenol, a coverslip was 
added, and identification was made from these temporary wet 
mounts after study under a compound microscope.

Identifications were made after study of individual species 
descriptions and utilizing keys in Anderson et al. (2009. Keys 
to the Nematode Parasites of Vertebrates. CABI Publishing, 
Oxfordshire, UK. 463 pp.). One Spauligodon morgani each 
was found in the large intestines of UTEP 22539 and UTEP 
22542; this species was originally described as Pharyngodon 
morgani by Fitzsimmons (1961. Parasitology 51: 395–399); and 
five Physalopteroides asymmetrica were found in the stomach 
of UTEP 22536. Spauligodon morgani has been reported from 
different lizard species in Malawi, Tanzania and Zambia and P. 
asymmertica has been reported from different lizard species in 
Kenya, Sudan, Tanzania and Uganda (see Baker 1987, op. cit.), 
and both have been previously found in H. mabouia in Tanzania 
(Simonsen and Sarda. 1985. J. Herpetol. 19:428–430). Our 
findings of P. morgani and P. asymmetrica infecting H. mabouia 
in the Democratic Republic of the Congo are new geographic 
records for these helminths. Nematodes were deposited in the 
Harold W. Manter Laboratory (HWML), University of Nebraska, 
Lincoln, USA as Physalopteroides asymmetrica (HWML 112308) 
and Spauligodon morgani (HWML 112309).

STEPHEN R. GOLDBERG, Whittier College, Department of Biology, 
Whittier, California 90608, USA (e-mail: sgoldberg@whittier.edu); CHARLES 
R. BURSEY, Pennsylvania State University, Shenango Campus, Department 
of Biology, Sharon, Pennsylvania 16146, USA (e-mail: cxb13@psu.edu); ELI 
GREENBAUM, The University of Texas at El Paso, Department of Biological 
Sciences, El Paso, Texas 79968, USA (e-mail: egreenbaum2@utep.edu). 

Fig. 1. An adult Gonatodes humeralis with a partially ingested adult 
Adenomera cf. andreae in northern Brazil. The frog was later regur-
gitated. 
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HETERONOTIA BINOEI (Bynoe’s Gecko). DEFENSIVE BEHAV-
IORS. Lizards employ a wide range of anti-predator strategies, 
which include death-feigning or thanatosis and Batesian mim-
icry (Costa Anaissi et al. 2020. Herpetol. Notes 13:859–861). 
Death-feigning is a strategy used by many lizards (Costa-Cam-
pos and Anaissi 2020. Herpetol. Bull. 15:26–27) and is believed 
to minimize further attack by reducing the need of a predator to 
subdue prey further (Miyatake et al. 2004. Proc. R. Soc. London 
B. 271:2293–2296). Alternatively, many geckos exhibit Batesian 
mimicry, where they raise their tails to imitate a scorpion’s pos-
ture (Brandão and Motta 2005. Phyllomedusa 4:139–145). Here, 
I report an observation of defensive behavior in a juvenile Het-
eronotia binoei that bears resemblance to death-feigning and 
Batesian mimicry.

At 1325 h on 13 November 2012, I found a juvenile H. binoei 
(2.1 cm SVL) under a piece of discarded plastic in Cumbil State 
Forest, 7 km NE of Kenebri, New South Wales, Australia (30.7306°S, 
149.0814°E; WGS 84; 300 m elev.). Within seconds of being 
uncovered, the H. binoei assumed an immobile posture while 
standing, its body stiffened, limbs outstretched, neck twisted, 
mouth agape, and snout pointing down (Fig. 1). Although the 
main proportion of the tail was missing, appearing to have been 
recently autonomized, it looked like the remaining nub was in 
a raised, motionless position. This posture was maintained for 
3 min until shed bark was placed over the H. binoei to replace 
the plastic shelter. The only movement observed during this time 
was the single gradual closing of the mouth.

To my knowledge, this is the first report of defensive 
behaviors in H. binoei. The stiffened motionless posture of the 
H. binoei resembles death-feigning, a strategy deployed by a 
range of taxa, but is uncommon in geckos (Green 1988. In Gans 
and Huey [eds.], Biology of Reptilia, pp. 1–152. Alan R. Liss, New 
York, New York). However, the mouth gaping and possibly raised 
tail nub may also suggest posturing to resemble, or mimicking, 
a scorpion (Anaissi and Costa-Campos. 2021. Herpetol. Notes 
14:475–477). The recent tail loss makes it difficult to confirm the 
exact nature of this behavior at this time.

MATTHEW MO, NSW Department of Planning and Environment, 4 
Parramatta Square, 12 Darcy Street, Parramatta, NSW 2150; e-mail: mat-
thew.mo@environment.nsw.gov.au.

HOLBROOKIA SUBCAUDALIS (Tamaulipan Spot-tailed Ear-
less Lizard). PHYSICAL ABERRANCY. Holbrookia subcaudalis is 
found in the Tamaulipan biotic province of southern Texas and 
adjacent northern Mexico and inhabits grasslands, woodlands, 
agricultural fields, and anthropogenically disturbed areas (Hib-
bitts et al. 2019. Zootaxa 4619:139–154). This species was recently 
upgraded from subspecies status from H. subcaudalis subcaudalis 
and little is known about this taxon’s natural history. Digit loss is 
not uncommon in lizards (Gandia et al. 2018. IRCF Rept. Amphib. 
25:35–36), however, entirely missing limbs are uncommon (Skin-
ner et al. 2008. BMC Evol. Biol. 8:310) and can be problematic for 
a species such as H. subcaudalis that rely on running as a primary 
predator escape strategy. Here we report on limb loss and behav-
ior in H. subcaudalis from Texas.

During a collection survey on 14 July 2021 in Nueces County, 
Texas (27.71288°N, 97.84953°W; WGS 84; 563 m elev.), we collected 
an adult female H. subcaudalis (68 mm SVL, 117 mm total length, 
10.0 g) on a caliche road that bordered a recently harvested maize 
field. The female appeared healthy in all aspects except it was 
missing its entire rear left leg. There was no leg stump or visible 
scarring. There was no obvious reason for the loss of limb and the 
female appeared capable of running without any noticeable prob-
lem and at typical, albeit anecdotally, H. subcaudalis speed.

Because no obvious explanation for the limb loss was appar-
ent, we posit that the limb loss was from either: 1) a predation 
attempt, 2) was caused as a physical injury by an agricultural 
implement (i.e., disc, mower, etc.), or 3) it could have occurred in 
embryonic development. Although the latter explanation is not 
considered common, the possibility is plausible (Andrews 2004. 
In Deeming [ed.], Reptilian Incubation: Environmental, Evolu-
tion, and Behavior, pp. 75–102. Nottingham University Press, 
Nottingham, UK). The lack of a rear leg did not negatively affect 
this lizard’s reproductive output because on 20 July 2021 she laid 
a clutch of 11 eggs in captivity, hence the lizard appeared to func-
tion normally.

E. DRAKE RANGEL (e-mail:evan.rangel@students.tamuk.edu), SCOTT 
E. HENKE (e-mail: scott.henke@tamuk.edu), CHRISTIN MOELLER (e-mail: 
christin.moeller@students.tamuk.edu), and LUKE WILLARD, Caesar Kleber 
Wildlife Research Institute, MSC 218, Texas A&M University-Kingsville, Kings-
ville, Texas 78363, USA (e-mail: luke.willard@students.tamuk.edu); CORD B. 
EVERSOLE, Arthur Temple College of Forestry and Agriculture, Stephen F. 
Austin State University, Nacogdoches, Texas 75965, USA (e-mail: cord.ever-
sole@gmail.com); RUBY AYALA, Department of Biology and Chemistry, 
Texas A&M International University, Laredo, Texas 78041, USA (e-mail: ruby-
ayala87@gmail.com).

MANCIOLA GUAPORICOLA (Dunn’s Mabuya; calango-liso). 
PREDATION. Manciola guaporicola is a moderate sized skink 
(up to 98 mm SVL) that occurs in rocky areas and gallery forest 
habitats of plateaus and floodplains (Barros et al. 2022. Austral 
Ecol. 47:983–996). The only known predators of this lizard are two 
snakes, Oxyrhopus trigeminus (Ávila-Pires 1995. Zool. Verhand. 
299:1–706) and Oxybelis fulgidus (Scartozzoni et al. 2009. South 
Am. J. Herpetol. 4:81–89). Here we report the first predation record 
by a bird, the Savanna Hawk (Buteogallus meridionalis), upon M. 
guaporicola.

On 29 September 2018, at 1045 h, we observed a B. 
meridionalis foraging in a pasture in Refúgio Ecológico Caiman 

Fig. 1. Defensive behavior of a Heteronotia binoei from Cumbil State 
Forest, near Kenebri, NSW, Australia, after being uncovered under a 
refuge.
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(19.51254°S, 56.1755°W; WGS 84; 111 m elev.) in the Municipality 
of Miranda, Mato Grosso do Sul, central-west Brazil. The hawk was 
walking and hopping along the ground amongst the low grass in a 
pasture. After a few minutes of this side-to-side walk-hop foraging, 
the hawk bent down and captured an adult M. guaporicula with its 
beak (Fig. 1). Without moving to a new location, the hawk held the 
lizard in its claws while it pulled pieces of flesh off of the lizard’s 
body with its beak and swallowed them. It took the hawk a few 
minutes to eat the lizard and soon after it flew away.

To our knowledge, this is the first record of a raptor, or any 
bird, preying on M. guaporicola. Buteogallus meridionalis are 
common in savannas and pastures and are known to feed on 
lizards (Clark and Schmitt 2017. Raptors of Mexico and Central 
America. Princeton University Press, Princeton, New Jersey. 
272 pp.). Normally they are known to plunge on prey from low 
perches, but in this case, it appeared to be stalking the lizard 
from the ground (Olson 2007. Ornithol. Monogr. 63:110–114). 
The hawk appeared to have used a unique foraging strategy to 
capture this lizard.

This work is part of “Herpeto Capixaba: for the knowledge 
and conservation of amphibians and reptiles of Brazil”, from 
Neotropical Biodiversity Institute. This study was financed in 
part by Fundação de Amparo à Pesquisa e Inovação do Espírito 
Santo (EDITAL FAPES Nº 03/2021 - UNIVERSAL #437/2021). We 
are grateful to the staff of Refúgio Ecológico Caiman, Onçafari 
Association and GreenBond Conservation for the partnership 
and support.

RAFAEL GONÇALVES DA SILVA QUADROS, Departamento de 
Ciências Biológicas, Universidade Federal do Espírito Santo, Vila Viana, 
82, Alegre, Espírito Santo, 29500-000, Brazil (e-mail: rafaelgsq01@gmail.
com); JÉSSICA MASCARELLO GRACIANO, Instituto de Ciências Biológi-
cas, Laboratório de Ecologia e Conservação, Universidade Federal de 
Minas Gerais, Avenida Presidente Antônio Carlos, 6627, 31270-901, Belo 
Horizonte, Minas Gerais, Brazil (e-mail: jessicagraciano9@gmail.com); GA-
BRIEL FALQUETTO DE OLIVEIRA, Departamento de Ciências Biológicas, 
Universidade Federal do Espírito Santo, Alto Universitário, S/N, Alegre, 
Espírito Santo, 29500-000, Brazil (e-mail: gabrielfalquetto.bio@gmail.
com); GUSTAVO CARVALHO FIGUEIROA, GreenBond Conservation, 
Rua Domingos Souto Maior, 80, São Paulo, 02951-100, São Paulo, Brazil (e-
mail: gustavo.c.figueiroa@gmail.com); THIAGO SILVA-SOARES, Herpeto 
Capixaba project, Instituto Biodiversidade Neotropical, Rua Sanhaço, 562, 
Nova Guarapari, Guarapari, Espírito Santo, 29260-090, Brazil (e-mail: thia-
gosilvasoares@hotmail.com).

PEDIOPLANIS NAMAQUENSIS (Namaqua Sand Lizard). SYM-
BRACHYDACTYLY. Symbrachydactly is a malformation in 
which digits do not develop normally, but instead are elemen-
tary nubbins (Goodell et al. 2016. Hand 11:262–270). No official 
reports of symbrachydactyly in reptiles have been made, but this 
phenomenon has been recorded in mammals such as humans 
and wild primates (Foucher et al. 2000. Chir. Main. 19:161–168; 
Garcês et al. 2020. J. Environ. Sci. Health B. 55:75–89). Herein I 
report on a case of symbrachydactyly in a museum specimen of 
Pedioplanis namaquensis.

During a review of P. namaquensis specimens at the Field 
Museum of Natural History (FMNH) in Chicago, I found an 
example of symbrachydactyly in an adult female P. namaquensis 
(FMNH 288333; 5.15 cm SVL) collected in 1930 from Botswana. 
No further information was recorded regarding location. This 
lizard had no fully formed digits on the forelimbs or hindlimbs, 
but instead only had small mounds where the phalanges should 
be (Fig. 1). Due to the characteristics of the limbs, this can be 
classified as an approximal transverse deficiency.

To my knowledge, this is the first report of symbrachydactyly 
in a lizard. The true cause of symbrachydactyly is unknown, but 
it is hypothesized to result from disrupted embryonic flow to 
arteries during gestion by entanglement of fetal parts in bands of 
amniotic tissue, tissue edema, thrombi, emboli, or intrauterine 
compression. (Knight et al. 2012. J. Hand Surg. 37:1–129; Mills et 
al. 2019. JAAPA 32:32–37), but the exact causal factor is unknown 
(Mills et al. 2019, op. cit.). As this specimen was found as an adult, 

Fig. 1. Buteogallus meridionalis with a lizard Manciola guaporicula 
in its beak on the Refugio Ecológico Caiman, Mato Grosso do Sul, 
Brazil. 
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Fig. 1. An adult female Pedioplanis namaquensis showing no devel-
oped phalanges on the fore- or hindlimbs.
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the condition and subsequent lack of digits do not appear to 
have a negative impact on locomotion, feeding, or survival.

CAROLINE HONAN, Department of Biology, Southeastern Louisiana 
University, Hammond, Louisiana 70402, USA; e-mail: caroline.honan@selu.
edu.

PHELSUMA INEXPECTATA (Manapany Day Gecko). CANNI-
BALISM. Phelsuma inexpectata is a critically endangered gecko, 
endemic to Reunion Island in the Indian Ocean. It is a diurnal, 
arboreal species with a generalist diet of insects, nectar, pollen, 
and fruits (Sanchez and Caceres 2019. Plan National D’actions 
en Faveur des Geckos Verts de La Réunion Phelsuma borbonica 
et Phelsuma inexpectata. NOI/ONCFS/DEAL, Reunion Island, 
France. 173 pp.). Small vertebrates are not known to be consumed. 
Here, we report on a case of cannibalism for P. inexpectata.

On 21 June 2021, at 1100 h, we hand-captured a male P. 
inexpectata (57 mm SVL, 5.4 g after regurgitation) while it 
was basking on a metal tube in a semi-urban environment of 
Manapany-les-Bains (21.372°S, 55.588°E; WGS 84; 5 m elev.). Once 
in hand, the gecko quickly regurgitated an undigested neonate 
P. inexpectata (24 mm SVL; Fig. 1). This is, to our knowledge, 
the first instance of cannibalism for P. inexpectata, although the 
phenomenon is common among gekkotans (Quah et al. 2022. 
Herpetol. Notes 15:411–422). Cannibalism has been reported in 
the wild for only two other Phelsuma species, P. ornata endemic 
to Mauritius (Cole and Harris 2011. Biol. Invasions 13:2063–2075) 
and P. borbonica native to Reunion Island (Sanchez 2010. Cah. Sci. 
Océan Indien Occident. 1:1–2). Due to the threatened status of P. 
inexpectata, this behavior deserves further attention to determine 
its frequency and whether it is contributing to the species decline.

Our survey was part of the CREME program of the PVBMT 
Laboratory and our research was conducted in accordance with 
a research permit for protected species issued by the Préfet de 
La Réunion (no DEAL/SEB/UBIO/2020-19), and was approved 
by the ethics committee of Reunion Island. We are grateful to the 
European Union and the Réunion Region for financial support.

ALICIA BONANNO (e-mail: alicia.bonanno@univ-reunion.fr) and 
MICKAËL SANCHEZ, Laboratoire PVBMT, Université de La Réunion, 
97410 Saint Pierre, Reunion Island, France (e-mail: mickael.sanchez@univ-
reunion.fr).

PHRYNOSOMA CORNUTUM (Texas Horned Lizard). ARBOREAL 
SLEEP BEHAVIOR. Phrynosoma cornutum (Phrynosomatidae) is 
a diurnal lizard found across a large region of the south-central 

United States and northern Mexico (Price 1990. Cat. Am. Amphib. 
Rept. 469:469.1–469.7) and occurs in arid and semi-arid land-
scapes, including grassland, savannah, and thornscrub habitats 
(Hibbitts and Hibbitts 2015. Texas Lizards: a Field Guide. Univer-
sity of Texas Press, Austin, Texas. xvi + 333 pp.). Typically, these 
habitats are characterized by sparse vegetation and limited woody 
vegetation (Sherbrooke 1981. Horned Lizards: Unique Reptiles of 
Western North America. Southwest Parks and Monuments Associ-
ation, Globe, Arizona. 48 pp.), allowing individuals to use different 
habitat types to regulate body temperatures (Burrow et al. 2001. J. 
Wildl. Manage. 65:645–652). Though P. cornutum is a terrestrial liz-
ard (Smith 1946. Handbook of Lizards: Lizards of the United States 
and of Canada. Comstock Publishing, Ithaca, New York. xxi + 557 
pp.), instances of arboreality have been reported. Here, we report 
an instance of arboreality in P. cornutum and compare it to other 
published descriptions of arboreality in this species.

On 2 May 2021 at 2153 h, we observed an adult male P. 
cornutum (ca. 100 mm SVL) perched ca. 0.4 m above ground in the 
outer edges of a 2-m tall Lotebush (Ziziphus obtusifolia; Fig. 1) in 
the Bahia Grande Unit, Laguna Atascosa National Wildlife Refuge, 
Cameron County, Texas, USA (26.07311°N, 97.24633°W; WGS 84; 
3 m elev.). The Z. obtusifolia was flowering and had a Granjeno 
(Celtis pallida; ca. 4 m in height) growing up through the middle 
of it. The dense branches of the Z. obtusifolia appeared to have 
facilitated the movement up the plant and helped support the P. 
cornutum on its elevated sleeping perch. When initially observed, 
the P. cornutum appeared to be resting with its eyes closed, 
however, once photographed, it opened its eyes and remained 
motionless. At the time of this observation, the air temperature 
was 26.6°C with a slight breeze, though the Z. obtusifolia was not 
moving in the breeze.

Though other studies have reported P. cornutum utilizing 
arboreal habitats, our observation provides additional contexts 
for which this behavior may be reported. Whitford and Bryant 
(1979. Ecology 60:686–694) reported P. cornutum 0.5 m above 
ground utilizing low shrubs (e.g., Yucca elata, Ephedra trifurca) 
for thermoregulation during the hottest part of the day in New 
Mexico, USA, with individuals periodically moving between 
sunny and shaded portions. Similarly, Fink (2017. M.S. Thesis, 
Texas State University, San Marcos, Texas. xi + 63 pp.) reported 
diurnal climbing in 38% of their detections of reintroduced, radio-
tracked P. cornutum individuals and attributed this behavior to 
thermoregulation, but failed to describe vegetation species or 
perch height. Additionally, Sheffield and Carter (1994. Herpetol. 
Rev. 25:65, 68) found P. cornutum sleeping 0.75–1.0 m up the trunk 
of Quercus marilandica in Oklahoma, USA, which they attributed 
to “heavy rain” earlier that day and resulting flooding and/or 
saturated soils. Finally, Degenhardt et al. (1996. Amphibians 
and Reptiles of New Mexico. University of New Mexico Press, 
Albuquerque, New Mexico. xix + 431 pp.) mentioned observing P. 
cornutum on top of Krameria sp., and Moody et al. (2007. Iguana 
14:9–17) include a figure of a P. cornutum in “a small tree” during 
the day (surmised to be a dead Maclura pomifera), but neither 
provide any other information surrounding the details of their 
observations.

Typically, P. cornutum burrow into loose soils overnight and 
emerge in the morning (Sherbrooke 1981, op. cit.; Peslak 1985. 
Texas Nat. Hist. Summer 1985:17–22); however, Phrynosoma 
may also sleep exposed on the surface in areas where it is 
difficult to bury (Sherbrooke 1991. Am. Midl. Nat. 126:187–195) 
or when soils are moist (Fair and Henke 1998. Texas J. Agric. Nat. 
Res. 11:73–86). Given the time of our observation (2153 h), this 

Fig. 1. Cannibalism in Phelsuma inexpectata from Reunion Island: 
predator (bottom) and prey (top). 
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individual was not likely using the shrub for thermoregulatory 
behavior. On the preceding day (1 May 2021) there was ca. 1.3 cm 
of rain in the area, but it did not rain the day of this observation, 
and the soils were not saturated nor was there evidence of 
flooding. Though the exact reason for why this individual was 
sleeping on an arboreal perch remains unknown, an additional 
possibility is that shrubs such as a Z. obtusifolia offer added 
protection against potential nocturnal predators given their 
dense, spinose branches.

Activities were conducted under a Texas Parks and Wildlife 
Scientific Permit for Research (SPR-1018-294) and a USFWS 
Research and Monitoring Special Use Permit (2021-LA-028). 
Funding was provided, in part, by an award from the Texas 
Comptroller of Public Accounts, Natural Resources Program.

DREW R. DAVIS, School of Earth, Environmental, and Marine Sci-
ences, The University of Texas Rio Grande Valley, 1 W University Boulevard, 
Brownsville, Texas 78520, USA and Biodiversity Collections, Department of 
Integrative Biology, The University of Texas at Austin, 10100 Burnet Road, 
PRC 176–R4000, Austin, Texas 78758, USA (e-mail: drew.davis@utrgv.edu); 
MAXWELL B. PONS, JR., 605 S Manautou Street, Port Isabel, Texas 78578, 
USA (e-mail: mrsouthmost@gmail.com).

POLYCHRUS GUTTUROSUS (Berthold’s Bush Anole). PREDA-
TION. Polychrus gutturosus is a large-bodied, diurnal, canopy 
dwelling lizard of wet lowland forests and rainforests distrib-
uted throughout parts of lower Central America and northern 
South America (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.). 
Little is known about the species’ natural history, including their 
predators, likely because they spend much of their time in the 
canopy and are rarely encountered low to the ground (Perez-
Martinez et al. 2021. Brevoria 570:1–27). The only reported pred-
ator of P. gutturosus is the snake Leptophis ahaetulla (Gómez-
Hoyo et al. 2015. Herpetol. Notes 8:297–301). Here we report on 
the predation of P. gutturosus by a Chestnut-Mandibled Toucan 
(Ramphastos ambiguus swainsonii).

Fig. 1. A) Adult male Phrynosoma cornutum (white box) sleeping ca. 
0.4 m above the ground in a Ziziphus obtusifolia in Cameron County, 
Texas, USA; B) closeup of P. cornutum resting in the Z. obtusifolia. 
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Fig. 1. Ramphastos ambiguus swainsonii consuming a Polychrus gut-
turosus at La Selva Biological Station, Costa Rica. The toucan is hold-
ing the lizard by its tail against the branch with its talons and using 
its beak to tear at the lizard. 
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At 0850 h on 28 May 2022, we observed a R. a. swainsonii 
perched on a tree branch ca. 1.5 m above ground, holding a 
deceased adult P. gutturosus by the tail and hind leg with its talons 
(Fig. 1), at the La Selva Biological Station, Sarapiquí, Costa Rica 
(10.43083°N, 84.00662°W; WGS 84; 55 m elev.). We were less than 
2 m away from the bird’s perch as the R. a. swainsonii tore at the 
limbs and head of P. gutturosus with its beak and repeated this 
action many times; it appeared the toucan was trying to detach 
the limbs, but many attempts were required to accomplish this. 
The toucan did tear and swallow pieces of flesh from the lizard 
but would immediately regurgitate them. This happened at least 
three times during our 20-min observation. After 20 min, the 
toucan moved with the lizard to a location higher in the canopy 
and could no longer be observed.

To our knowledge, this is the first report of a bird predating on 
P. gutturosus. Ramphastos a. swainsonii have been reported to eat 
Anolis lizards, and to our knowledge, this is the first observation 
of one eating a large lizard such as P. gutturosus. Members of the 
Ramphastidae, or toucans, are primarily frugivores, but may 
opportunistically feed on insects, reptiles, and smaller birds, 
though it has been suggested that their consumption of animals 
has been overemphasized (Remsen et al. 1993. Condor 95:178–
192). It is unclear why the toucan we observed kept regurgitating 
pieces of the lizard, but perhaps it was due to the large size of P. 
gutturosus, or the lack of meat on the bony limbs (Mindell and 
Black 1984. Wilson Bull. 96:319–321).

This work was done with permit SINAC-ACC-PI-re-001-2022.
MCCLARAN SHIRLEY, Occidental College, 1600 Campus Road, Los 

Angeles, California 90041, USA and Organization for Tropical Studies, Ciu-
dad de la Investigación, Montes de Oca, San José, Costa Rica, Apdo. Postal 
676-2050 (e-mail: mcclaranshirley@gmail.com); ALEJANDRA PEREZ-
ENRIQUEZ, Organization for Tropical Studies, Ciudad de la Investigación, 
Montes de Oca, San José, Costa Rica, Apdo. Postal 676-2050 (e-mail: ale.
perezenriquez@gmail.com); JOSEPH SHIINA (e-mail: josephshiina@
gmail.com) and MIRA RANGANATH, Occidental College, 1600 Campus 
Road, Los Angeles, California 90041, USA and Organization for Tropical 
Studies, Ciudad de la Investigación, Montes de Oca, San José, Costa Rica, 
Apdo. Postal 676-2050 (e-mail: mranganath@oxy.edu).

SCELOPORUS GRAMMICUS (Graphic Spiny Lizard). PREDA-
TION. Sceloporus grammicus is a widely distributed species 
found from south Texas, USA, to Oaxaca, Mexico (Uetz et al. 
2022. The Reptile Database, http://www.reptile-database.org, 13 
June 2022) occupying arid to mesic environments, including ur-
ban environments (Ramírez-Bautista et al. 2009. Herpetofauna 
del Valle de México: Diversidad y Conservación. UAEH-CONA-
BIO, Pachuca, Hidalgo, México. 213 pp.; Lemos-Espinal and 
Dixon 2013. Amphibians and Reptiles of San Luis Potosí. Eagle 
Mountain Publishing, Eagle Mountain, Utah. 300 pp.). Known 
predators are primarily snakes including Lampropeltis polyzona 
(Piñango-Bustamante et al. 2022. Rev. Lat. Herpetol. 5:9–10), 
Salvadora grahamiae (Cruz and Suárez 2019. Rev. Lat. Herpetol. 
2:57–59), and multiple Crotalus species (Hernández et al. 2004. 
Herpetol. Rev. 35:63–64; Schramer et al. 2020. Rev. Lat. Herpetol. 
3:111–115). Here, we report the predation of S. grammicus by a 
novel avian predator, the Curve-billed Thrasher (Toxostoma cur-
virostre), in an urban setting in Mexico City, Mexico.

On 5 June 2022, at 0911 h, we observed a Curve-billed Thrasher 
prey upon an adult male S. grammicus (53 mm SVL) in San Agustín 
Colony (19.37744°N, 98.96543°W; WGS 84; 2241 m elev.), state of 
México, México. We were four m away and watched through a 
window as the event took place on a neighboring galvanized roof. 

When first observed, the lizard was lying motionless and already 
dead as the bird stood above the lizard’s body with its tail in its 
beak. While holding the lizard’s tail, the thrasher began pecking at 
the lizard´s head (Fig. 1A), but a sudden noise frightened the bird 
and it flew off, taking the tail but leaving the body behind. This 
event lasted for ca. 2 min, but we monitored the carcass for ca. 30 
min after the bird flew away to see if it would come back; it did not. 
We retrieved the lizard’s body and upon examination we found the 
thrasher had also consumed the brain and right eye (Fig. 1B), in 
addition to the tail.

To our knowledge, this is the first report of predation on 
S. grammicus by a Curve-billed Thrasher. This bird feeds on 
different kinds of arthropods, fruits, and cactus seeds (Fischer 
1981. Condor 83:340–346; www.audubon.org/field-guide/bird/
curve-billed-thrasher, 8 Sep 2022). The lizard was vouchered 
and was deposited in the Colección de Anfibios y Reptiles de la 
Universidad Autónoma Metropolitana-Iztapalapa (CAR-I 1725).

CINTIA NAYELY HERNÁNDEZ-RAMOS (e-mail: cintia.hernandez.ra-
mos@gmail.com) and MATÍAS MARTÍNEZ-CORONEL, Departamento de 
Biología. Universidad Autónoma Metropolitana-Iztapalapa. Av. San Rafael 
Atlixco 186. Col. Vicentina. Iztapalapa, Ciudad de México. México. 09340 
(e-mail: marti17@hotmail.com).

SCELOPORUS OCCIDENTALIS (Western Fence Lizard). PO-
TENTIAL ENVENOMATION. Until relatively recently, lizards of 
the genus Heloderma and advanced snakes were thought to be 
the only truly venomous squamates, but recent molecular phy-
logenetic studies have identified a monophyletic assemblage of 
squamates comprised of Iguania, Anguimorpha, and Serpentes 
that were placed in the higher taxon Toxicofera (controversial-
ly) because they share a series of protein families implicated in 
venom production (Fry et al. 2009. J. Proteom. 72:127–136; Fry 
et al. 2012. Toxicon 60:434–448; Hargreaves et al. 2017. In Mal-
hotra [ed.], Evolution of Venomous Animals and Their Toxins, pp. 
69–86. Springer Nature, The Netherlands). For most of the non-
snake and non-helodermatid members of this clade, evidence 
of venomous secretions is limited. Here, we present a case of a 
highly adverse reaction to the bite of a Sceloporus occidentalis 
(Toxicofera, Iguania).

On 24 May 2021, the first author, a 20-year-old female, 
was bitten on the right middle finger while handling an adult 
Sceloporus occidentalis (Fig. 1). At first the bite appeared minor, 
drawing as much blood as a pinprick, yet was consistently 
dripping beads of blood. Within the first 10 min of the bite, the 

Fig. 1. A) Toxostoma curvirostre pecking the head of Sceloporus gram-
micus; B) damage caused by the bird to the lizard’s head. 
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middle finger became inflamed and swollen to the first knuckle 
and the site of the bite began to show signs of redness and 
became stiff and numb. Within 20 min, she began experiencing 
symptoms consistent with an allergic reaction, these included 
tingling in the back of throat and redness and stiffness at the 
bite site. The swelling progressed to each knuckle of her hand 

at 10-min intervals, and at the 1-h mark the entire hand was 
swollen. At this point she went to the nearest urgent care which 
referred her to the emergency room where she was prescribed 
oral antibiotics (doxycycline). X-rays were taken and indicated 
soft tissue edema in her third digit and the entire right hand.

After 4 h, the emergency department discharged the patient 
without identifying specific symptoms to monitor but gave in-
structions to return if new or worsening symptoms arose. The 
next morning the tip of the finger had turned black and cold to 
the touch, and was still producing small beads of blood at the bite 
site (Fig. 2). Stiffness spread up the length of her right arm and the 
swelling had progressed with erythema up her right forearm and 
into her axillary lymph nodes. She visited a different urgent care, 
and they referred her to Stanford University’s emergency depart-
ment where a second X-ray was taken and no foreign bodies or 
debris were found in the fingertip, and no signs of necrosis were 
detected. They proceeded to lance and drain the tip of the finger 
(Fig. 3). After the debridement, the patient was placed on amoxi-
cillin. After 62 h, swelling had progressed into the patient’s right 
armpit and bruising was starting to appear (Fig. 4). At this time an 
ultrasound was conducted but no signs of thrombosis (i.e., blood 
clotting) were detected and bloodwork came back normal with no 
signs of an infection. The patient’s vitals remained stable through-
out the duration of the reaction, and she was hospitalized for the 
following two nights to observe the swelling in the right arm. By 
day three, and two days into the hospital stay, the swelling in the 
arm appeared to stop spreading and the patient was discharged. 
She was instructed to continue taking doxycycline (100 mg) and 
amoxicillin (120 mg) despite there being doubt that an infection 
was present. The rapid onset of symptoms after the S. occidentalis 
bite, the negative wound and gram stains, and the clinical picture 
suggest trauma and associated allergic reaction. The patient was 
told to consult with a hand surgeon 4 d after discharge.

Fig. 1. Potentially gravid female Sceloporus occidentalis observed on 
24 May 2021 that was responsible for the bite described herein.

Fig. 2. Image of the finger at 0801 h on 25 May 2021, 14 h after a bite 
from Sceloporus occidentalis.

Fig. 3. Image of the finger at 1018 h on 26 May 2021, 26 h after a bite 
from Sceloporus occidentalis.
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Upon being released, the patient was instructed to undo the 
dressing and soak the wound in warm soapy water for 20 min 
every 6 h before repacking and dressing the finger with xeroform, 
gauze, and kling bandages; her hand was kept elevated to alleviate 
swelling (Fig. 5). A visit on May 29 with a hand surgeon determined 

no immediate need for further debridement was necessary. All 
fingers on right hand exhibited a two second capillary refill; no 
cellulitis or streaking lymphangitis of the upper extremity was 
detected. Sensation detected in median, radial, and ulnar nerve 
distributions and motor function remains. The hand surgeon 
suggested seeing an infectious disease specialist and scheduling 
a follow-up visit in the hand surgery department in 4–6 weeks. 
The patient did not continue to seek care though she did wash 
and cover the finger for 31 d following the lizard bite (Fig. 6). The 
fingertip remains stiff a year after the incident, at the time writing 
this report, though full functionality was regained once the wound 
closed ca. 60 d after the bite.

It remains unclear whether this adverse reaction resulted 
from direct envenomation, but the rapid temporal response, 
and lack of infection as determined by blood tests, suggests that 
bacterial infection is an unlikely explanation for the symptoms 
experienced. We believe that cases such as this should be 
documented even though physicians were unable to identify the 
ultimate source of the adverse reaction. This could be an example 
of direct envenomation but seems more likely to be either a highly 
idiosyncratic allergic reaction to the lizards’ oral secretions or 
perhaps the result of something the lizard had recently ingested 
being introduced to the patient’s bloodstream via the bite.

ADDISON EFTEKHARI (e-mail: addisoneftekhari@berkeley.edu) and 
JIMMY A. MCGUIRE, Museum of Vertebrate Zoology and Department of 
Integrative Biology, University of California, Berkeley, California 94720, USA 
(e-mail: mcguirej@berkeley.edu).

TEIRA DUGESII (Madeira Lizard). DIET. Teira dugesii is an ex-
tremely common lacertid lizard endemic to the Madeiran and Sel-
vagens archipelagos, with introduced populations on the Azores 
and mainland Portugal around Lisbon harbor (Arnold and Oven-
den 2002. A Field Guide to the Reptiles and Amphibians of Britain 
and Europe. Second Edition. Collins Publishers. London, UK 288 

Fig. 4. Image of the finger at 0819 h on 27 May 2021, 62 h after a bite 
from Sceloporus occidentalis.

Fig. 5. Image of the finger at 0736 h on 28 May 2021, 85 h after a bite 
from Sceloporus occidentalis.

Fig. 6. Image of the finger on 20 June 2021, 27 d after a bite from Sce-
loporus occidentalis.
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pp.). Although many aspects of the natural history of these lizards 
remain poorly known, their diet has been studied in some detail 
and consists of wide range of invertebrates, birds, and substan-
tial plant material such as fruit, seeds, leaves, and flowers (Elvers 
1977. Bot. Notiser 130:231–234; Sadek 1981. Zool. J. Linn. Soc. 
73:313–341; Neves et al. 2017. Waterbirds 40:82–86). However, with 
the exception of reports of nectar feeding, previous authors did 
not identify the species of plants consumed. Herein I report an 
observation of T. dugesii consuming berries from an ornamental 
Fuchsia on Madeira Island.

On 29 May 2022, at ca. 1400 h, I observed an adult T. dugesii 
(ca. 45 mm SVL) eating berries from a Fuchsia cultivar in the 
gardens of the Quinta Jardins do Lago Hotel, Funchal, Madeira 
(32.65597°N, 16.91827°W; WGS 84; 146 m elev.). I watched the 
lizard as it picked and ate three of the plants purplish-black 
berries (Fig. 1) in a row. The plant was growing against a wall 
upon which the lizard was active. The lizard was ca. 75 cm above 
the ground when eating the berries. After removing each berry 
by grasping it in its mouth and giving 1–3 sharp tugs, the lizard 
immediately carried it to a shelter in the wall concealed by 
leaves of the same plant to eat the berry whole before returning 
for another. Since the swallowing was done behind cover it is 
difficult to accurately state the time taken for consumption, 
but the lizard returned to collect the next berry within ca. 30 s 
of collecting the previous one. No other parts of the plant were 
observed to be eaten.

While frugivory has been reported in T. dugesii, to my 
knowledge this is the first observation of T. dugesii eating fruit 

from a Fuschia species. Plant material, including fruits and seeds, 
make up 40% of this species diet by volume (Sadek 1981, op. cit.), 
and high densities (Arnold and Ovenden 2002, op. cit.; Arbuckle 
and Nichols, unpubl.), suggest they may act as important seed 
dispersers as seen with numerous other island lizard species 
(Olesen and Valido 2003. Trends Ecol. Evol. 18:177–181).

I thank the staff at the Quinta Jardins do Lago hotel for 
their incredible hospitality and permission to study the lizards 
in their gardens. This study was approved by the Swansea 
University Ethics Committee (approval number SU-Ethics-
Staff-180822/512).

KEVIN ARBUCKLE, Department of Biosciences, Faculty of Science and 
Engineering, Swansea University, Swansea, United Kingdom, SA4 3PB; e-
mail: kevin.arbuckle@swansea.ac.uk.

TROPIDOPHORUS GRAYI (Spiny Waterside Skink). ENDOPAR-
ASITES. Tropidophorus grayi is endemic to the Philippines where 
it is known from Panay, Luzon, Polillo, Leyte, Negros, Masbate, 
and Cebu Islands (Uetz et al. 2022. The Reptile Database, http://
www.reptile-database.org, 25 Sept 2022). We know of no parasite 
records for T. grayi and hereby establish the initial helminth list 
for this species from specimens in the herpetology collection of 
the Sam Noble Oklahoma Museum of Natural History (OMNH) 
at the University of Oklahoma, Norman, Oklahoma, USA.

We examined nine adult T. grayi (5 males: OMNH 45512, 
45514, 45516, 45517, 45525; 4 females: OMNH 45520, 45523, 
45527, 45528) collected May 2016 from the Philippines, 
Camarines Norte Province, Labo County, Tulay na Lupa, 
(14.077°N, 122.713°E; WGS 84; 215 m elev.). The specimens had 
been fixed in 10% formalin and stored in 70% ethanol. The body 
cavity of each specimen was opened by a longitudinal incision, 
the gastrointestinal tract was removed, and the contents 
were examined using a dissecting microscope. We found only 
nematodes from the large intestines of three male lizards 
(OMNH 45516, 45517, 45525) for an infection prevalence of 33%. 
Each nematode was removed with jeweler’s forceps, cleared in 
lactophenol, examined under a compound microscope, and 
identified as Meteterakis hurawensis (mean number infected 
individuals = 8.3 ± 4.5 SD, range: 3–14). Three M. hurawensis 
were found in OMNH 45516, 14 in OMNH 45517, and eight in 
OMNH 45525.

Our findings are a new host record M. hurawensis in T. grayi 
and the third skink species to harbor M. hurawensis. Meteterakis 
hurawensis was described from two Philippine skinks, 
Brachymeles orientalis and B. samad, and we used the original 
description to identify the M. hurawensis in our T. grayi (Bursey 
et al. 2017. Comp. Parasitol. 84:149–154). Meteterakis hurawensis 
is distinguished from two other species of Meteterakis that infect 
other reptiles in the Philippines, (M. longispiculata and M. 
vaucheri) by spicule length (Bursey et al. 2017, op. cit.). The M. 
hurawensis were deposited in the Harold W. Manter Parasitology 
Laboratory (HWML 118075), University of Nebraska, Lincoln, 
Nebraska, USA.

We thank Cameron D. Siler for permission to examine T. 
grayi and Jessa L. Watters for facilitating the loan ZH.2022.5.

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 Cam-
pus, Department of Biology, Sharon, Pennsylvania 16146, USA (e-mail: 
cxb13@psu.edu).

Fig. 1. The Fuschia cultivar from which T. dugesii was eating purple 
berries in Funchal, Madeira.



Herpetological Review 53(4), 2022

NATURAL HISTORY NOTES     689

UTA STANSBURIANA (Common Side-blotched Lizard). PRE-
DATION. Uta stansburiana is a diurnal lizard distributed 
throughout much of the western United States (Brennan 2009. 
In Jones and Lovich [eds.], Lizards of the American Southwest: 
a Photographic Field Guide, pp. 294–297. Rio Nuevo Publish-
ers, Tucson, Arizona). Much of this lizard’s range overlaps with 
the large, predatory scorpions of the genus Hadrurus (Desert 
Hairy Scorpions; mean total length = 150 mm) which are known 
to prey on reptiles (Polis 2009. The Biology of Scorpions. Stan-
ford University Press, Redwood City, California. 587 pp.; www.
animaldiversity.org/accounts/Hadrurus_arizonensis/, 20 May 
2019). Here we report on the predation of U. stansburiana by 
Hadrurus spadix in southern Nevada, USA.

On the night of 20 April 2019, at 2215 h, we observed 
an adult female U. stansburiana in the grasp of a H. spadix 
scorpion while conducting a reptile road survey in southern 
Clark County, Nevada (36.2483°N, 114.4890°W; WGS 84; 686 m 
elev.). Upon first observation the scorpion was stationary in 
the road gripping the lizard firmly with both pedipalpal chelae 
and was in the process of masticating the lizard’s right hind leg 
with its chelicerae (Fig. 1). The lizard appeared to be completely 
immobilized and exhibited no movement, most likely due to 
being immobilized from the sting, while the scorpion was 
eating the leg. We watched the scorpion feed on the lizard for 
ca. 60 s until it left the roadway carrying the lizard away.

Although considered a diurnally active lizard (Brennan 
2009, op. cit.), we have regularly encountered sleeping U. 
stansburiana on this road during nocturnal surveys over 
several years (RWM, JLJ, pers. obs.), as well as actively moving 
H. spadix. It’s unclear how the scorpion captured the lizard, but 
it most likely occurred while the scorpion was actively foraging 
on the road. This observation appears to be the first known 
documentation of H. spadix predating on U. stansburiana, 
however, H. arizonensis and other Hadrurus spp. are known to 
prey on U. stansburiana and other lizard species (Parker 1974. 
J. Herpetol. 8:135–139, McCormick and Polis 1982. Biol. Rev. 
57:29–58).

ROBERT W. MCKEEVER (e-mail: rwmckeever@earthlink.net) and JA-
SON L. JONES, Nevada Department of Wildlife, 3373 Pepper Lane, Las Ve-
gas, Nevada 89120 USA (e-mail: jljones@ndow.org).

SQUAMATA — SNAKES

ACHALINUS SPINALIS (Japanese Odd-scaled Snake). PREDA-
TION. Achalinus spinalis is a secretive, nocturnal, and fossorial 
snake that is difficult to find; its ecology is not well understood 
(Yamazaki and Mori 2017. Curr. Herpetol. 36:28–36). Reported 
predators of A. spinalis include cats (Felis silvestris) and three 
species of snakes (Gloydius blomhoffii, Elaphe quadrivirgata, 
Lycodon orientalis; Tanaka and Mori 2000. Curr. Herpetol. 19:97–
111). Here, I report an observation of a Geothelphusa dehaani 
(Japanese Freshwater Crab) attacking A. spinalis.

At 2105 h on 15 June 2022, in Sakyo, Kyoto, Japan (35.02285°N, 
135.79674°E; WGS 84; 94.5 m elev.), I found a G. dehaani pinching 
the body of an A. spinalis with its right claw in a ditch along a 
forest edge. The crab was pinching the snake for ca. 10 s, while 
the snake was struggling and twisting its body. When I tried to 
take a picture, the crab released the snake (Fig. 1). The snake was 
an adult male (249 mm SVL, 78 mm tail length). The crab was 
probably a male, and its carapace width was ca. 30 mm.

Although G. dehaani is a small species (<30 mm carapace 
width), males develop an enlarged claw on either the left or right 
side (Wada 2017. Japanese Crab Studies. Tokai University Press, 
Hiratsukashi, Kanagawa. 28 pp.), which enables them to prey on 
small snakes. Because G. dehaani is nocturnal and dwells in the 
same moist habitats as A. spinalis, this crab may potentially be a 
common predator of A. spinalis. 

I thank A. Mori for his valuable comments on the manuscript.

HIROAKI YANAGI, Department of Zoology, Graduate School of Sci-
ence, Kyoto University, Sakyo, Kyoto 606-8502, Japan; e-mail: yanagi.
hiroaki.82k@st.kyoto-u.ac.jp.

AMPHIESMA STOLATUM (Buff Striped Keelback). PREDATION. 
Amphiesma stolatum is widely distributed in India, Pakistan, Ne-
pal, Bangladesh, Bhutan, Myanmar, Thailand, Vietnam, and Sri 
Lanka (Uetz et al. 2022. The Reptile Database, http://www.reptile-
database.org, 25 July 2022). The Cattle Egret (Bubulcus ibis) is a 
common heron that is widely distributed throughout the Indian 
subcontinent (Grimmett et al. 2011. Birds of the Indian Subcon-
tinent. Second Edition. Oxford University Press, London, UK. 528 
pp.). The diet of egrets and herons consists of various types of in-
sects, fishes, amphibians, reptiles, and mammals (Kushlan 1978. 
Wading Birds 7:249–297). Bubulcus ibis is known for preying upon 
various species of reptiles and amphibians. A study of regurgitated 
food at heronries in India documented 12 species of anurans and 

Fig. 1. Adult female Uta stanburiana held in the pedipalpal chelae of 
a Hadrurus spadix in Clark County, Nevada, USA.

Fig. 1. Geothelphusa dehaani (Japanese Freshwater Crab) and Achal-
inus spinalis that had been attacked by the crab in Sakyo, Kyoto, Ja-
pan.
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12 species of reptiles, including three species of snakes: Fowelea 
piscator, Amphiesma stolatum and Echis carinatus (Vyas and Para-
sharya 2016. IRCF Rept. Amphib. 23:68–73).

At 1304 h on 17 December 2020 in an agriculture field in 
Vemar Village (22.0305°N, 73.14559°E; WGS 84; 29 m elev.), 
Karjan, Vadodara, Gujarat, India, we observed an adult B. ibis 
capture an A. stolatum by the head by (Fig. 1). Within 3 min, the 
bird engulfed the entire snake. This is the first direct observation 
of B. ibis consuming A. stolatum, confirming that these birds are 
skilled predators of snakes. 

RAJU VYAS, 1-Shashwat Apartment, 23 Anandnagar Society, BPC Road, 
Alkapuri, Vadodara 390007, Gujarat, India (e-mail: razoovyas@hotmail.com); 
RAHUL BHATT, 123 Girdhar Park Society, B/h Makarpura Bus Depot, Makar-
pura, Vadodara, Gujarat, India (e-mail: rbhatt_sapmc@yahoo.co.in).

APOSTOLEPIS THALESDELEMAI. MAXIMUM SIZE. Apostolepis 
thalesdelemai is small snake that is characterized by a dorsal pat-
tern with five dark brown stripes on a light brown background 
(Entiauspe-Neto et al. 2020. J. Herpetol. 54:225–234). It is known 
from only a few localities in northeastern Brazil, being endemic 
to the state of Ceará (Nogueira et al. 2019. S. Am. J. Herpetol. 
14:1–274; Entiauspe-Neto et al. 2020, op. cit.). Due to its restrict-
ed range and scarcity of records, several authors recommend it 
to be listed as a threatened species (Entiauspe-Neto et al. 2020, 
op. cit.). The individual presented here (male, 708 mm SVL, 53 
mm tail length, 68 g; Fig. 1) was killed by a cat in the Municipal-
ity of Guaramiranga, Ceará, Brazil (4.22286°S, 38.95445°W; WGS 
84; 820 m elev.). It is housed in the Herpetological Collection 
of the Museu de História Natural do Ceará Prof. Dias da Rocha 
(MHNCER-575). In the past, two synonyms were recognized as 
full species, A. mariae and A. thalesdelemai (Borges-Nojosa et al. 
2016, op. cit.). Apostolepis mariae was considered a junior syn-
onym of A. thalesdelemai (Entiauspe-Neto et al. 2020, op. cit.). 

Considering the known size range of A. thalesdelemai (as cur-
rently recognized: 272–613 mm [males]; 257–695 mm [females]; 
Borges-Nojosa et al. 2016, op. cit.; Entiauspe-Neto et al. 2020, 
op. cit.), the individual presented here is the largest specimen 
known so far.

THABATA CAVALCANTE DOS SANTOS, Universidade Federal do 
Ceará, Museu de História Natural do Ceará, Ceará, Brazil (e-mail: thabca-
val@gmail.com); LUCAS LIMA BEZERRA, Museu de História Natural do 
Ceará, Ceará, Brazil (e-mail: herpeto.bezerra@gmail.com); MARCOS PAU-
LO LOPES RODRIGUES, Museu de História Natural do Ceará, Ceará, Brazil 
(e-mail: marcosesm7@gmail.com); RODRIGO CASTELLARI GONZALEZ, 
Universidade Estadual do Ceará, Museu de História Natural do Ceará, 
Ceará, Brazil (e-mail: rodcastn@gmail.com).

BOA CONSTRICTOR (Red-Tailed Boa). REPRODUCTION and 
MATING AGGREGATION. Boid snakes exhibit variation in mating 
systems. Male rainbow boas (Epicrates) fight conspecific males 
during the reproductive season (Pizzatto et al. 2006. Herpetol. 
Bull. 95:16–20; Guedes et al. 2019. Phyllomedusa 1:131–135). In 
contrast, many other boids engage in mating aggregations in 
which multiple males court a single female. This is the case for 
Boa occidentalis (Argentine Boa; Bertona and Chiaraviglio 2003. 
J. Herpetol. 37:510–516), B. imperator (Colombian Red-tailed 
Boa; Schuett et al. 2019. Herpetol. Rev. 50:383–385), and Eunectes 
murinus (Green Anaconda; Rivas and Burghardt 2005. J. Comp. 
Psychol. 119:447–454). Field data have provided increasing 
evidence that polygynandry may be the most prevalent mating 
system in snakes (Rivas and Burghardt 2005, op. cit.). Here, we 
provide the first record of multi-male mating aggregation in B. 
constrictor.

At 0955 h on 16 August 2020 (mid-winter), Roberto Hugo 
Jank Junior (RHJJ) observed and photographed three adult B. 
constrictor in a multi-male mating aggregation in a pasture 
area in a cattle breeding property. The aggregation occurred 
in an open grassy area, surrounded by gallery forest, typical of 
the Cerrado domain, in the Municipality of Descalvado, São 
Paulo, Brazil (21.9750°S, 47.7036°W; WGS 84). Based on the 
photographs and the snakes’ behavior and body sizes (Fig. 1), 
the three aggregated individuals corresponded to two males (ca. 
1.5 and 2.0 m total length [TL]) and one female (ca. 2.5 m TL). 
Although no copulation was observed, we presume that both 
supposed males tried to copulate with the female, as the tails of 
the three individuals were intertwined (Fig. 1). On the following 
two days, RHJJ (accompanied by Jorge Sawaya Jank; JSJ) returned 

Fig. 1. Amphiesma stolatum preyed upon by Cattle Egret (Bubulcus 
ibis) at Vemar Village, Gujarat, India. 
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to the site of the original observation and found the same three 
individuals tangled and hidden within a patch of vegetation (Fig. 
2). At 1148 h on 18 August 2020, the smaller male was observed 
leaving the mating aggregation. The pair remained in the same 
position, with their tails intertwined for 1–2 weeks. Thus, the 
snakes probably continued copulating during this period. 

This is the first report of multi-male mating aggregation in 
B. constrictor. In boids and pythonids, mating aggregations can 
last several days and consist of 2–9 males with a single female 
(Slip and Shine 1988. Herpetologica. 44:396–404.; Rivas and 
Burghardt 2005, op. cit.). Males tend to stay close to the female 
until the end of her attractiveness period (Rivas and Burghardt 
2005, op. cit.). Our record confirms that male and female B. 
constrictor remain aggregated for several days during estrus. 
In B. constrictor, vitellogenesis and spermatogenesis begin in 
autumn (early dry season), and mating occurs in autumn-winter 
(Bento et al. 2019. Arq. Bras. Med. Vet. Zootec. 71:1551–1557). 
The association between increased testicular size, vitellogenesis, 
and mating indicates that the reproductive cycle of B. constrictor 
is associated or prenuptial (Bento et al. 2019, op. cit.; Garcia 

and Almeida-Santos 2022. Zoo Biol. 74–83). The timing of the 
mating aggregation observed here (mid-winter) reinforces the 
preferential mating season of B. constrictor.

We thank Roberto Hugo Jank Junior, Jorge Sawaya Jank, and 
the staff of Fazenda Santa Rita and “AGRINDUS S/A Empresa 
Agrícola Pastoril” for kindly sharing detailed information and 
photographs of the snakes. We also thank Henrique Braz for 
English revision and suggestions.

SELMA M. ALMEIDA-SANTOS, Laboratório de Ecologia e Evolução, 
Instituto Butantan, Avenida Vital Brazil, 1500, 05503-900, São Paulo, Brazil 
(e-mail: selma.santos@butantan.gov.br); RICARDO J. SAWAYA, Centro de 
Ciências Naturais e Humanas, UFABC - Universidade Federal do ABC, Rua 
Arcturus, 03, 09606-070, São Bernardo do Campo, Brazil (e-mail: sawaya.
ricardo@ufabc.edu.br).

BOA IMPERATOR (Central American Boa). DIET and MOR-
TALITY. Boa imperator is distributed from southern Mexico to 
northwestern Colombia (Suárez-Atilano et al. 2014. J. Biogeogr. 
41:2371–2384; Card et al. 2016. Mol. Phylogenet. Evol. 102:104–
116). The diet of this snake is composed of a variety of small and 
medium-sized vertebrates, including frogs, reptiles, and birds, 
but mainly of small and medium-sized mammals (Heimes 2016. 
Herpetofauna Mexicana Vol. 1: Snakes of Mexico. Edition Chim-
aira, Frankfurt am Main, Germany. 572 pp.; Barquero-González 
et al. 2020. Rev. Biol. Trop. 68:336–343; Zamora et al. 2022. Rev. 
Mex. Mastozool.12:69–72). At least 54 different prey items have 
been reported for mainland Boa spp., but reports of bird con-
sumption are relatively rare (Boback 2005. Copeia 2005:879–884). 
Most of the birds eaten by B. imperator are passerines, although 
other birds are also eaten, including domestic fowl, New World 
vultures, and hummingbirds (Boback 2005, op. cit.; Platt et al. 
2016. Mesoam. Herpetol. 3:162–170).

At 0728 h on 11 September 2019, we found an adult B. 
imperator (35 cm SVL) dying while it was constricting its prey 
on a secondary road in the CATIE Botanical Garden, Turrialba, 
Cartago Province, Costa Rica (9.9000°N, 83.6688°W; WGS 84; 612 
m elev.; Fig. 1). The snake was apparently run over, since part of 
its intestines near the tail were protruding; the prey was already 
dead. Shortly after the snake died, the prey was separated and 
identified as an immature Thraupis palmarum (Palm Tanager). 
The photographic records of both species are deposited at 
iNaturalist (observation numbers 32524175, 32524216).

Few birds in the family Thraupidae have been documented 
in the diet of B. imperator in Central America: Coereba flaveola 
(Bananaquit) and Tiaris bicolor (Black-faced Grassquit; Reiner et 
al. 2021. Herpetol. Conserv. Biol. 16:211–224). For Costa Rica only 
Thraupis episcopus (Blue-gray Tanager) has been documented as 
part of the diet of this snake (Greene 1983. In Janzen [ed.], Costa 
Rican Natural History, pp. 385–386. The University of Chicago 
Press, Chicago, Illinois), suggesting that our observation would 
be the first record of T. palmarum in the diet of B. imperator.

Snake mortality while consuming prey can be the result of 
different factors such as asphyxiation (De Sousa Germano and 
Franca 2017. Herpetol. Rev. 48:452; Patel et al. 2017. Herpetol. 
Rev. 48:869; Adams and Childress 2018. Herpetol. Rev. 49:765), 
ingestion of toxins (Rhind and Steer 2016. Herpetol. Rev. 47:308–
309; Kojima 2017. Herpetol. Rev. 48:211), from attempting to 
eat too large meal (Christman et al. 2016. Herpetol. Rev. 47:477; 
Domínguez-Godoy et al. 2017. Mesoam. Herpetol. 4:426–428; 
Nahuat-Cervera et al. 2020. Herpetol. Rev. 51:608–609), or due 
to a decrease in locomotion ability (Madrid and Cifuentes 2012. 
Bol. Asoc. Herpetol. Esp. 23:34–36). Although our observation 

Fig. 1. Boa constrictor observed on 16 August 2020 tangled together 
in a multi-male mating aggregation (2M:1F) in the Municipality of 
Descalvado, São Paulo, Brazil. 
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Fig. 2. The same three Boa constrictor individuals observed again on 
18 August 2020. Note the intertwined tails of the three individuals 
(arrow). 
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indicates that the snake was constricting its prey instead of 
consuming it at the moment of being run over, we suggest that 
the decrease in locomotion ability while it was constricting the 
bird may have contributed to the snake’s mortality.

CHRISTIAN G. HERRERA-MARTÍNEZ, Asesoría en Gestión de la Bio-
diversidad (AGB), San José, Costa Rica (e-mail: christian.herrera@agbcr.
org); JAVIER E. CORTÉS-SUÁREZ, Finca “El Rocío”, Santa Sofía, Boyacá, 
Colombia (e-mail: javi1885@gmail.com); ÁLVARO A. ZAMORA-RODA, 
Turrialba Herpetology Team (THT), Turrialba, Cartago, Costa Rica (e-mail: 
alvaro.zamora.roda@una.ac.cr).

BOA IMPERATOR (Central American Boa). DIET. Boa imperator 
is a generalist predator that occurs throughout Central Ameri-
ca and northern South America (Hynková et al. 2009. Zool. Sci. 
26:623–631). Predation of wild birds by Boa spp. is well docu-
mented and birds are known to make up a significant portion 
of their overall diet. However, specific diet items are much less 
commonly reported, and observations about their diet, in the 
wild, at neonate and juvenile life stages are scarce. Here we 
document a predation event involving a very young B. imperator 
preying on a comparatively large adult bird.

At 0945 h on 24 November 2020, a juvenile B. imperator was 
encountered in seasonally dry tropical forest habitat at 680 m 
elev., within a private natural reserve in Guastatoya, Guatemala 
(14.7971°N, 90.0823°W; WGS 84). The snake was found shortly 
after hearing a single, highly unusual, chirp that was thought 
to have come from a bird. When located, the snake was coiled 
in a tree ca. 2.0 m above ground actively constricting an adult 
Altamira Oriole (Icterus gularis; Icteridae). Icterus gularis is a 
mid-size bird, measuring ca. 25 cm total length when adult. 
The total length of the B. imperator was ca. 50 cm, or about the 
average size of a neonate of the species (Boback 2005. Copeia 
2005:880–885). The specimen was observed for 30 min, during 
which time the snake repositioned itself and the prey item several 
times, until head-first ingestion was possible (Fig. 1). The snake 
had begun to actively swallow the prey item and had engulfed 
approximately half of it when the observation ended. This 
observation demonstrates that the diet of young or even neonate 
B. imperator in the wild includes relatively large passerine birds. 

We thank the following for field support that led to 
this observation: Association of Zoological Horticulture 
Conservation Grant, Chicago Board of Trade Endangered Species 
Fund, Fresno Chaffee Zoo Conservation Fund, Greenville Zoo 
Conservation Grant, Mohamed bin Zayed Species Conservation 
Fund, Oklahoma City Zoo Legacy Partner Conservation Fund; 
Pittsburgh Zoo & PPG Aquarium’s PPG Conservation and 
Sustainability Fund, Riverbanks Zoo and Garden- Satch Krantz 

Conservation Fund, Roger Williams Park Zoo- Sophie Danforth 
Conservation Biology Fund, and the Toronto Zoo Endangered 
Species Reserve Fund.

THOMAS SCHREI (e-mail: klausthomas@gmail.com), BRAD A LOCK 
(e-mail: block@okczoo.org) and MÓNICA TORRES, Fundación para las Es-
pecies Amenazadas de Guatemala FUNDESGUA, 4av. 11-10 Zona 14, Gua-
temala, Guatemala (e-mail: 1monicatorres@gmail.com).

BOTHROPS DIPORUS (Chacoan Lancehead). DIET. Bothrops 
diporus is a member of the B. neuwiedi group which is found 
across the South American dry diagonal. It is a terrestrial, medi-
um-sized pitviper whose total length may reach 120 cm. It inhab-
its subtropical deciduous forests and grasslands, from central 
Bolivia and Paraguay to central Argentina (Carrasco et al. 2019. 
Zootaxa 4565:301–344; Rautsaw et al. 2022. Sci. Data 9:1–9). Like 
many Bothrops species, B. diporus has a generalist diet, feeding 
on rodents, lizards, and frogs (Martins et al. 2002. In Schuett, 
et al. [eds.], Biology of the Vipers, pp. 307–328. Eagle Mountain 
Publishing, Eagle Mountain, Utah; Ruiz García et al. 2018. Her-
petol. Rev. 49:443–444). Here, we report an unusual prey item 
for B. diporus found during examination of stomach contents of 
an adult specimen (93 cm total length). The specimen was col-
lected by locals in Alta Gracia, Córdoba Province, Argentina, and 
deposited in the herpetological collection of the Center for Ap-
plied Zoology of the National University of Córdoba (CZA 328). 

Fig. 1. A) Boa imperator run over while constricting its bird prey in 
the CATIE Botanical Garden, Turrialba, Cartago Province, Costa Rica; 
B) prey identified as Thraupis palmarum. 
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Fig. 1. Juvenile Boa imperator consuming an Altamira Oriole (Icterus 
gularis) in Guastatoya, Guatemala.
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The ingested prey was identified as Phalotris suspectus (30 cm 
total length; CZA 329) and was found coiled in the stomach so 
we could not determine if it was ingested headfirst or tail first. 

Bothrops diporus feeding on colubrid snakes has been 
reported previously (Ruíz García et al. 2018. Herpetol. Rev. 
49:124), but this is the first record of P. suspectus in the diet of the 
species. Phalotris suspectus (Elapomorphini) is a fossorial snake, 
widely distributed in Argentina, from the northwestern part of 
the country to northern Patagonia (Scrocchi et al. 2022. Cuad. 
Herpetol. 36:47–63). Ophiophagy is rare in the genus Bothrops 
and has been reported for only a few species (e.g., B. moojeni 
[Nogueira et al. 2003. J. Herpetol. 37:653–659], B. atrox [Starace et 
al. 2021. Herpetol. Notes 14:1367–1370], B. jararacussu [De Roodt 
and Lanari 2015. Acta Toxicol. Argent. 23:134–141]). Our record 
reinforces the generalist and opportunistic diet of B. diporus.

PABLO ACOSTA (e-mail: pablitoacosta2013@gmail.com), PAOLA A. 
CARRASCO (e-mail: ammodytoides@gmail.com), and GERARDO C. LEY-
NAUD, Universidad Nacional de Córdoba, Facultad de Ciencias Exactas, 
Físicas y Naturales, Centro de Zoología Aplicada and Consejo Nacional de 
Investigaciones Científicas y Técnicas, Instituto de Diversidad y Ecología 
Animal, Córdoba, Argentina (e-mail: gleynaud@unc.edu.ar).

CHIRONIUS MONTICOLA (Andean Whip Snake). BEHAVIOR. 
Chironius monticola is a diurnal colubrid that occurs from Ven-
ezuela to Bolivia from 200–3000 m elev. (Roze 1952. Acta Biol. 
Venezuelica 1:93–114). It is a terrestrial and arboreal generalist 
predator, with a preference for frogs, lizards, birds, and small 

mammals (Ramírez-Jaramillo and Pozo-Zamora 2020. Neotrop. 
Biodiv. 6:37–41). On 22 July 2013, at 1450 h, AGE was giving a 
canyoning tour at the Municipality of Circasia, Quindio, Colom-
bia (4.63055°N, 75.62944°W; WGS 84; 1800 m elev.). They spotted 
something green (Fig. 1), in the form of a circle, at a depth of 1 m 
in the river, which was surrounded by secondary forest. Closer 
inspection revealed that the object was a live C. monticola and 
they were able to take underwater photographs (Fig. 2). It is un-
clear whether the snake was actively foraging in the water, or if 
it fled to the water in response to the human presence. They ob-
served the snake, and it looked like it was foraging under water 
between the rocks. Besides frogs, we presume it might have been 
searching for other prey items, such as fish or even freshwater 
shrimp.

ALEJANDRO GRAJALES ECHEVERRY, Birding and Herping, Armenia, 
Colombia (e-mail: birdingandherping@gmail.com); ROEL DE PLECKER, 
Costa Rica (e-mail: rulito76@yahoo.com); SEBASTIÁN DUARTE-MARÍN, 
Grupo Evolución, Ecología y Conservación (EECO), Programa de Biología, 
Universidad del Quindío, Armenia, Colombia (e-mail: sdm950811@gmail.
com).

CROTALUS ATROX (Western Diamond-backed Rattlesnake). 
LONGEVITY, GROWTH, and MOVEMENT IN THE WILD. To 
date, only two documented maximum longevity records for 
Crotalus atrox have been reported (see Ernst and Ernst 2003. 
Snakes of the United States and Canada. Smithsonian Institution 
Press, Washington, D.C. 668 pp.), both from captive individuals. 
Those two records refer to an individual caught as a juvenile that 
lived for 25 years, and to another individual acquired as an adult 
that lived for 27 years. Repp and Schuett (2003. Sonoran Herpe-
tol. 16:8) mentioned that C. atrox live “15 years plus,” but they 
provided no specific age records. To the best of our knowledge, 
around 18 years is the lengthiest verified longevity record docu-
mented for C. atrox in its natural habitat, which is discussed be-
low along with growth and movement rates in the wild.

Herein, we report a male C. atrox (field catalog of J. D. 
Johnson [JDJ] 1834) marked with an Avid Passive Integrated 
Transponder (pit-tag #012-312-803) that apparently survived in 
the wild for over 18 years within its home range. The JDJ field 
catalog is stored in the archives of the University of Texas at 
El Paso (UTEP) Biodiversity Collections. The rattlesnake was 

Fig. 1. Bothrops diporus (A) with Phalotris suspectus prey (B) from 
Córdoba Province, Argentina. 

PH
O

TO
 B

Y 
G

ER
A

RD
O

 C
 L

EY
N

A
U

D

Fig. 1. Initial observation of a Chironius monticola observed in a river 
in Quindio, Colombia.

Fig. 2. Chironius monticola submerged and coiled up underwater in 
Quindio, Colombia.
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recaptured 12 times from 1997 through 2015 on UTEP’s Indio 
Mountains Research Station (IMRS), from locations situated 
between a permanent spring (30.77666°N, 105.01055°W; WGS 84; 
1263 m elev.) southward to the IMRS headquarters (HQ) complex 
(30.77667°N, 105.01583°W; WGS 84; 1230 m elev.), a distance of 
ca. 2.5 airline km. The landscape on IMRS is primarily rugged 
mountains and arroyos covered with typical Chihuahuan Desert 
scrub vegetation (Worthington et al. 2022. Natural resources and 
physical environment of Indio Mountains Reseearch Station 
[IMRS], southeastern Hudspeth County, Texas. A handbook for 
students and researchers. Privately printed. 95 pp.).

The rattlesnake was first caught on 6 September 1997, near 
a concrete water tank, located ca. 0.5 km southwest of the main 
pool at the IMRS permanent spring. At the time, the snake was 
a young adult with a total length (TOL) of 79.7 cm, snout–vent 
length (SVL) of 73.7 cm, and 8 rattle segments lacking the terminal 
button (mass not recorded). The rattlesnake was caught again on 
18 August 2001 and had attained a TOL of 98.3 cm, SVL of 91.6 cm, 
with 7 rattle segments (mass not recorded). By 21 July 2006 it had 
attained a TOL of 104.5 cm, SVL of 96.0 cm, had 7 rattle segments, 
and a mass of 504 g. On 10 August 2007, the rattlesnake had a TOL 
of 109 cm, SVL of 100.0 cm, 9 rattle segments, and a mass of 644 
g. It was next recaptured on 22 September 2012 and had achieved 
a TOL of 111.5 cm, SVL of 102.0 cm, 8 rattle segments, and had a 
mass of 653.8 g. During the summer of 2013, this rattlesnake was 
recaptured at the spring four times: 23 May (111.5 cm TOL, 102.0 
cm SVL, 8 rattle segments, 673.3 g); 12 July (112.1 cm TOL, 103.5 
cm SVL, 9 rattle segments, 596.1 g); 10 August (112.1 cm TOL, 103.5 
cm SVL, 10 rattle segments, 579.2 g); 28 September (112.1 cm TOL, 
103.5 cm SVL, 10 rattle segments, 625.0 g). It was also recaptured 
on 23 May 2014 (114.0 cm TOL, 105.0 cm SVL, 9 rattle segments, 
577.0 g) and 12 July 2014 (114.5 cm TOL, 105.5 cm SVL, 10 rattle 
segments, 514.0 g). The last recapture of this individual took place 
at the spring on 23 May 2015, revealing a TOL of 116.1 cm, SVL 
of 106.8 cm, 10 rattle segments, and a mass of 479.6 g. Although 
VMS has continued to survey the area, the snake has not been 
encountered again.

From these 12 capture-recapture events, the rattlesnake was 
found 10 times around the spring, which is surrounded by rocky 
outcrops and dense vegetation, one time between the spring and 
IMRS HQ, and once at IMRS HQ (ca. 2.5 km south of the spring). 
The above records reveal a longevity period of over 18 years, which 
to our knowledge, is the longest lifespan reported for a wild C. 
atrox, but is still short of the estimated 25 to 27 years reported for 
captive individuals. Our records during the 18-year study period 
indicate the rattlesnake grew in TOL by 37.0 cm. Mass on the 
other hand did not increase gradually but fluctuated dramatically. 
Reasons for the fluctuation were not determined by or study, but 
probably reflect food availability or energy requirements needed 
for different activities.

We thank Ross O. Couvillon, and William D. Lukefahr for their 
assistance in the field.
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WISEMAN (e-mail: ghwiseman@miners.utep.edu), JULIA SANDOVAL-
ALVA (e-mail: jsalva@miners.utep.edu), ARTURO ROCHA (e-mail: aro-
cha3@miners.utep.edu), and VICENTE MATA-SILVA, Department of 
Biological Sciences, The University of Texas at El Paso, 500 West University 
Avenue, El Paso, Texas 79968-0500, USA (e-mail: vmata@utep.edu).

CROTALUS MOLOSSUS (Black-tailed Rattlesnake). ELEVA-
TION. Crotalus molossus is a widespread species that can be 
found throughout much of Arizona and New Mexico, central and 

western Texas, USA, and south to Oaxaca, Mexico, in a variety of 
habitats (Persons 2020. In Holycross and Mitchell [eds.], Snakes 
of Arizona, pp. 544–555. ECO Publishing, Rodeo, New Mexico). It 
has one of the widest altitudinal ranges of any rattlesnake, and 
the widest of any rattlesnake in Arizona (Persons et al. 2016. In 
Schuett et al. [eds.], Rattlesnakes of Arizona, pp. 461–505. ECO 
Publishing, Rodeo, New Mexico). Campbell and Lamar (2004. 
The Venomous Reptiles of the Western Hemisphere. Cornell Uni-
versity, Ithaca, New York. 528 pp.) suggested the species ranges 
from sea level to 2930 m, although it is unclear whether these 
elevational bounds are based on vouchered observations. In Ari-
zona, the species has been documented as low as 209 m elev. in 
the Mohawk Mountains (University of Arizona [UA] 57442-PSV). 
It can also be found near the peaks of many high elevation rang-
es (Persons 2016, op. cit.); there are unconfirmed reports of C. 
molossus as high as 2895 m in both the Chiricahua and Pinaleño 
mountains (Lowe et al. 1986. The Venomous Reptiles of Arizona. 
Arizona Game and Fish Department, Phoenix, Arizona. 115 pp.; 
Campbell and Lamar 2004, op. cit.) and 2877 m in the Huachuca 
Mountains (Woodin 1953. Bull. Chicago Acad. Sci. 9:285–296). 
Unvouchered second-hand reports suggested they occur up to 
2743 m in the Piñaleno Mountains (Nickerson and Mays 1970. 
Trans. Kansas Acad. Sci. 72:492–505); however, the highest pub-
lished record of this species in Arizona was at 2661 m between 
Goudy Canyon and Soldier Creek in the Pinaleño Mountains 
(Prival, pers. comm., In Persons 2016, op. cit.).

While conducting an inventory of reptiles funded by U.S. 
Marine Corps Air Station-Yuma (Cooperative Agreement 
Number N62473-15-2-0018; Harrow et al. 2017. Sonoran 
Herpetol. 30:9–10), we observed and photographed one C. 
molossus (Arizona State University [ASU] HP00517) on 12 April 
2018 east of the Mohawk Mountains and south of Interstate 
8 (32.70136°N, 113.71886°W; WGS 84; 197 m elev.), verified by 
Andrew T. Holycross. To the best of our knowledge, this is the 
lowest elevation supported by a photo voucher for the species in 
the United States.

While conducting surveys for Tamiasciurus hudsonicus 
grahamensis (Mount Graham Red Squirrel) with the Arizona 
Game and Fish Department on 8 September 2020, we 
photographed a C. molossus (ASU HP00515) in the Pinaleño 
Mountains above Treasure Park (32.65706°N, 109.85804°W; WGS 
84; 2760 m elev.), verified by Andrew T. Holycross. To the best of 
our knowledge, this is the highest elevation supported by a photo 
voucher for the species.

We thank Andy Holycross, Jeremy Pennell, Daniel Leavitt, 
and Rob Lovich for their helpful comments on this manuscript.

TRENT ADAMSON (e-mail: tradamso@eckerd.edu) and RYAN P. 
O’DONNELL, Arizona Game and Fish Department, 5000 W Carefree Hwy, 
Phoenix, Arizona, USA.

CROTALUS OREGANUS (Northern Pacific Rattlesnake). PROB-
ABLE MATE-GUARDING BEHAVIOR. Snakes have long been re-
garded as asocial animals, but cumulative research reveals that 
snakes and other non-avian reptiles in fact engage in a diversity 
of social interactions (Doody et al. 2021. The Secret Social Lives 
of Reptiles. Johns Hopkins University Press, Baltimore, Mary-
land. xvii + 400 pp.). For example, aggregations are common in 
snakes, and even if not always overtly social, require at least toler-
ance of, and sometimes contact with, other individuals (Gregory 
2004. Herpetologica 60:178–186). Other interactions, particularly 
those involving sexual activity, such as courtship and mating, are 
unambiguously social in nature.
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On the evening of 7 July 1998, we visited a site in southern British 
Columbia, Canada, where we had often seen Crotalus oreganus in 
the past. The site is on the floor of the Okanagan Valley between 
the towns of Okanagan Falls and Oliver (49.3449°N, 119.5715°W, 
and 49.1823°N, 119.5504°W, respectively; WGS 84; 351.4 and 
305.5 m elev., respectively). The weather was mainly cloudy with 
some rain, but also sunny spells. At ca. 1915 h, we approached a 
large cuboid rock ca. 70 cm high and surrounded by fairly thick 
vegetation. We could not see anything on the rock at first, but 
then noticed a large rattlesnake coiled up on top of the rock, 
partly hidden by overhanging vegetation. We walked around the 
rock to have a closer look and saw that the large snake, which was 
freshly molted, was coiled on top of a second, smaller rattlesnake 
even more hidden by the adjacent shrubbery. This second snake 
had dark and somewhat cloudy skin, although its eyes were 
clear, suggesting that it would soon shed its skin. The large snake 
apparently was perturbed by our sudden arrival and quickly slid 
off the rock into the surrounding vegetation and disappeared, 
whereas the smaller snake simply lay in place, immobile (Fig. 1), 
as we stood <1 m away. However, almost immediately after we had 
photographed the smaller snake, we observed what appeared to 
be the same large snake return to its former position on the rock. 

When this snake reached the smaller snake, it flicked its tongue 
vigorously, probing around and over the smaller snake and jerking 
its head spasmodically. After several seconds of this behavior, it 
moved just in front of the smaller snake, gracefully and smoothly 
coiling up in one continuous fluid motion and ending up partly 
on top of the smaller snake, a position it then maintained (Fig. 
2). Once in place, the larger snake continued to flick its tongue 
occasionally, but the smaller snake did not flick its tongue at all, 
only moving its head slightly once. We watched the two snakes for 
a few minutes more before we departed, but they simply remained 
still without undertaking any further activity during that time.

We interpret the behavior we observed as pre-courtship and 
therefore sexual in nature. We assume that the larger snake was a 
male, based on its size (males reach greater maximum sizes than 
females; Macartney et al. 1990. Copeia 1990:528–542) and its role 
in the interaction (apparently seeking, and attracted to, the other 
snake, which we therefore assume was female; the behavior of the 
smaller snake also was consistent with this verdict). Finally, based 
on size and overall appearance, we assume that the presumed 
male that left the rock when we arrived was the same one that 
returned very shortly thereafter; we saw no other snakes in the 
immediate vicinity of the rock. We chose not to disturb the snakes 
beyond simply watching them and therefore did not confirm the 
sex of either.

Courtship in rattlesnakes, including C. oreganus in British 
Columbia, is strongly associated with ecdysis, as shedding 
releases pheromones from the female’s skin, heightening female 
attractiveness to males (Macartney and Gregory 1988. Copeia 
1988:47–57; Loughran et al. 2018. Northwest. Nat. 96:156–160; 
Aldridge and Duvall 2002. Herpetol. Monogr. 16:1–25). Molting 
rattlesnakes typically aggregate at particular shedding sites and 
such aggregations are often bisexual, with courtship following 
ecdysis (Macartney and Gregory 1988, op. cit.; Loughran et 
al. 2018, op. cit.). In British Columbia, frequency of bisexual 
aggregations peaks in late July and early August, but our early-July 
observation falls within the temporal range previously recorded 
for such events (Macartney and Gregory 1988, op. cit.). The site 
itself appears to be regularly used for ecdysis, as we often have 
found shed skins in the area, including two on the date of this 
observation. Several other large rocks like the one used by the 
snakes that we observed are scattered around the area and used 
as basking sites or cover by rattlesnakes. Although courtship 
and mating typically occur from mid-summer to early fall, 
sperm are retained by the female, with ovulation, fertilization, 
and pregnancy following in the next summer (Macartney and 
Gregory 1988, op. cit.; Aldridge and Duvall 2002, op. cit.).

Courtship behavior of captive C. oreganus has been 
described in some detail (Hayes 1986. J. Herpetol. 20:246–249), 
but observations in the field are fragmentary. Mating systems of 
rattlesnakes seem to vary both locally and at broader geographic 
scales, depending on ecological context. For example, Duvall et 
al. (1992. In Campbell and Brodie [eds.], Biology of the Pitvipers, 
pp. 321–336. Selva, Tyler, Texas) hypothesize that the type of 
mating system may depend on the temporal availability of 
receptive females and the spatial predictability of females; at 
moderate levels of these two factors, they predict that males 
should adopt a strategy of female defense polygyny, in which 
males guard receptive females against other males until mating 
has occurred. Our observation is strongly suggestive of mate 
guarding, especially given that the snakes were not dissuaded by 
our immediate presence. Moreover, it appears to be an example 
of “stacking” behavior, whereby the guarding male coils on top 

Fig. 1. Presumed female Crotalus oreganus curled up on a rock, partly 
under cover of vegetation in southern British Columbia, Canada. 
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Fig. 2. Presumed male Crotalus oreganus, on left, curled up in front 
of, and partly on, snake shown in Fig. 1. Although the two snakes 
were in different stages of the molting cycle, that difference is not 
obvious in this photograph. 
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of a potential female mate (O’Leile et al. 1994. Am. Zool. 34:62A; 
Howey and Maisch 2017. Herpetol. Rev. 48:16–19); to the best of 
our knowledge, this behavior has not previously been reported 
for C. oreganus.

PATRICK T. GREGORY, Department of Biology, University of Victoria, 
Victoria, British Columbia V8W 2Y2, Canada (e-mail: viper@uvic.ca); GIL-
LIAN H. GREGORY, Mill Bay, British Columbia, Canada.

DRYMOBIUS MARGARITIFERUS (Speckled Racer). DIET. Dry-
mobius margaritiferus is a slender, mid-sized (mean SVL: 80 cm), 
terrestrial colubrid and excellent swimmer, found from southern 
Texas, USA, through Mexico and Central America, to Colombia 
(Werler and Dixon 2000. Texas Snakes: Identification, Distribu-
tion, and Natural History. University of Texas Press, Austin, Texas. 
437 pp.; Pérez-Higareda et al. 2007. Serpientes de la Región de 
los Tuxtlas, Veracruz, México. Guía de Identificación Ilustrada. 
Universidad Nacional Autónoma de México, México. 189 pp.; 
Deemar and Guadiana 2021. Herpetol. Rev. 52:155). This spe-
cies feeds mainly on amphibians, but it also includes eggs of an-
urans and reptiles, some lizards, and small mammals in its diet 
(Seib 1984. J. Herpetol. 18:412–420; Werler and Dixon 2000, op. 
cit.; Pérez-Higareda et al. 2007, op. cit.; Rodriguez-Canseco et al. 
2015. Herpetol. Rev. 46:445–448).

On 24 April 2022, we found a road-killed male D. margaritiferus 
(52 cm SVL, 86 cm total length) on State Road 544 in Puerto 
Vallarta, Jalisco, Mexico (20.78668°N, 105.15138°W; WGS 84; 38 m 
elev.; deposited without catalog number at the Colección Estación 
de Biologia Chamela, EBCh, Universidad Nacional Autónoma de 
México). After collecting the specimen, we removed the stomach 
contents and examined them under an optical microscope. 
We found the right hindlimb, illium, urostyle, and vertebral 
column of an adult Lithobates pustulosus (White-striped Frog; 
2.5 cm length from anterior atlas vertebra to posterior ischium), 
which was partially digested. The frog was identified using the 
taxonomic key of Pérez-Ramos and Casas (1995. In Flores et al. 
[eds.], Recopilación de Claves para la Determinación de Anfibios 
y Reptiles de México, pp. 57–67. Facultad de Ciencias, UNAM, 
México), and based on SVL (ca. 3 cm), skin of trunk with light 
dorsolateral stripe, and skin pigmentation with small black 
dots moderately separated, differentiating it from L. forreri, a 
common frog in the area, with dots that are very closely spaced. 
This is the first record of L. pustulosus, a species distributed in 
tributary streams that drain the west-facing slopes of the Sierra 
Madre Occidental from southern Sinaloa through Nayarit to 

Jalisco, Colima, and Michoacán, Mexico (Frost 2022. Amphibian 
Species of the World: an Online Reference, Version 6.1, https://
amphibiansoftheworld.amnh.org, 1 Jun 2022), as a prey of D. 
margaritiferus.

FABIO G. CUPUL-MAGAÑA (e-mail: fabiocupul@gmail.com) and 
ARMANDO H. ESCOBEDO-GALVÁN, Centro Universitario de la Costa, 
Universidad de Guadalajara, Av. Universidad 203, Puerto Vallarta, Jalisco 
48280, México.

ERYTHROLAMPRUS MILIARIS (Military Ground Snake). DIET. 
Throughout its geographic distribution in South America (Dixon 
1989. Smithsonian Herpetol. Inform. Ser. 79:1−40; Cacciali et al. 
2016. Special Publ. Mus. SW. Biol. 11:1−373), the diet of the dip-
sadine snake Erythrolamprus miliaris is diverse, with reports of 
necrophagy (e.g., Sazima and Strüssmann 1990. Rev. Bras. Biol. 
50:463−468; Gomes et al. 2017. Herpetol. Notes 10:417−419), 
cannibalism (Braz et al. 2006. Herpetol. Bull. 97:36−37), and con-
sumption of fishes (Lema et al. 1983. Comun. Mus. Ci. PUC-RS 
26:41−121; Eisfeld et al. 2021. J. Herpetol. 55:330−337), mam-
mals (Lema et al. 1983, op. cit.; Batista et al. 2019. Herpetol. 
Notes 12:713−715), reptiles (Machado et al. 1998. Herpetol. Rev. 
29:45; van den Burg 2020. Herpetol. Notes 13:739−746), and am-
phibians (eggs, tadpoles, and adults; Hartmann et al. 2009. Pap. 
Avul. Zool. 49:343−360; Figueiredo-de-Andrade and Kindlovits 
2012. Herpetol. Notes 5:259−260; Fróis et al. 2017. Herpetol. Rev. 
48:859; Carvalho et al. 2019. Herpetol. Notes 12:1029−1030; Mus-
cat and Moroti 2019. Herpetol. Notes 11:449−450; van den Burg 
and Miguel 2020. Herpetol. Notes 13:361−363).

The treefrog Pithecopus rohdei (Phyllomedusidae) occurs 
in lowlands of southeastern Brazil and is sometimes sympatric 
with E. miliaris (Almeida-Gomes et al. 2014. Biota Neotrop. 
14:e20130078). At 1930 h on 13 February 2022, we found an E. 
miliaris preying upon eggs of P. rohdei in the Reserva Ecológica de 
Guapiaçu, Municipality of Cachoeiras de Macacu, Rio de Janeiro, 
southeastern Brazil ((22.432°S, 42.752°W; WGS 84; see also 
Figueiredo-de-Andrade and Kindlovits 2012, op. cit.). The snake 
was perched ca. 1 m high on grass at the margin of an artificial 
pond and forcing open the surface of a leaf from top to bottom. 
Further observation revealed that the leaf was glued by a viscous 
substance to fix and protect eggs laid by P. rohdei. After unsticking 
the leaf, we noted that the E. miliaris already had eaten some 
of the eggs. Accumulating information regarding consumer-
resource interactions is useful for understanding their rarity or 
commonness. The consumption of anuran eggs (Hartmann et al. 
2009, op. cit.), including from P. rohdei (Figueiredo-de-Andrade 
and Kindlovits 2012, op. cit.), by E. miliaris may be common. 
Besides reporting a food item as consumed by E. miliaris, the 
find here highlights the potential ecological function of this 
species as top-down regulator of anuran populations.

Funding was provided by grants from Fundação Carlos 
Chagas Filho de Amparo à Pesquisa do Estado do Rio de 
Janeiro (FAPERJ) to TMC (E-26/202.392/2021) and to MVV 
(203.045/2017), and by Conselho Nacional de Desenvolvimento 
Científico e Tecnológico (CNPq) to MVV (426.925/2018-1, 
312465/2019-0, 442349/2020-3).

THIAGO MAIA-CARNEIRO (e-mail: tmaiacarneiro@gmail.com), VI-
TOR NELSON BORGES-JÚNIOR, RODRIGO FONSECA, GABRIELLA 
SOUZA MOTTA, JOÃO GABRIEL PANNUNZIO, LEONARDO SILVA, and 
MARCUS VINÍCIUS VIEIRA, Laboratório de Ecologia de vertebrados, De-
partamento de Ecologia, Universidade Federal do Rio de Janeiro, Avenida 
Carlos Chagas Filho, 373, Sala A2-084, CCS-UFRJ, Ilha do Fundão - Cidade 
Universitária, CEP 21941-902, Rio de Janeiro, RJ, Brazil.

Fig. 1. Dorsal view of Drymobius margaritiferus (left) and its prey, 
Lithobates pustulosus (right) from Puerto Vallarta, Jalisco, Mexico.
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ERYTHROLAMPRUS REGINAE (Royal Ground Snake). DEATH-
FEIGNING BEHAVIOR. Snakes have diverse and complex de-
fense mechanisms, usually triggered by stress or fear (Dell’aglio 
et al. 2012. Bio. Neot. 12:315–318). Death-feigning is a mecha-
nism used by several snakes (Bhattarai et al. 2017. Russian J. 
Herpetol. 24:323–326), and it is characterized by immobility, 
voluntary supination, lack of muscle tone, open mouth, turning 
the body showing the belly, and cloacal discharge (Marques et 
al. 2013. Herpetol. Notes 6:95–96). This behavior is usually initi-
ated after the predator’s physical contact with the snake (Misslin 
2003. Clin. Neurophysiol. 33:55–66). Death feigning can deter 
predators that are motivated to capture live prey, causing them 
to give up on the attack (Bates and Nuttal 2013. African Herpetol. 
News 60:5–9).

Erythrolamprus reginae is a dipsadid snake, widely 
distributed in Venezuela, Colombia, Ecuador, Guyana Shield, 
Brazil, and Peru. This species has a dark brown color on its dorsal 
portion, with a gradual change to olive green on the medial 
portion of the body (Ascenso et al. 2019. Zootaxa 4586:65–97), 
and it is usually associated with aquatic habitats, such as lakes 
and rivers (Arzamendia et al. 2012. Cuad. Herpetol. 26:327–374).

Between 4 and 5 December 2013, during a herpetological 
survey of a private farm (14.74675°S, 59.97878°W; WGS 84; 
203 m elev.) in Vila Bela da Santíssima Trindade, Mato Grosso, 
central-western Brazil, we captured three adult individuals of E. 
reginae in pitfalls traps. When TSS first handled the specimens, 
two of them showed the defensive behavior of death feigning. 
The specimens were collected and taken to the field laboratory, 
where one individual repeated the defensive behavior while 
being photographed. The snake turned its venter upside and 
remained motionless for ca. 3 min (Fig. 1), becoming active 
again after being disturbed by the authors. To our knowledge, 
this is the first record death feigning by E. reginae.

We thank Marina Maia for help with fieldwork. This work is 
part of ‘Herpeto Capixaba: for the knowledge and conservation 
of amphibians and reptiles of Espírito Santo’. We thank support 
from FAPES/ VALE/ FAPERJ No. 01/2015, Process number 
527/2016.

PEDRO HENRIQUE CARVALHO COSTA, Instituto Federal do Espírito 
Santo (IFES), Campus de Alegre, Rod Br 482, Km 47 s/n, Rive, 29520-000, 
Alegre, ES, Brasil (e-mail: pedro.henrique.costa@hotmail.com); DIEGO 
HENRIQUE SANTIAGO, Programa de Pós-graduação em Sustentabilidade 
(PSU), Instituto Federal do Paraná (IFPR), Campus Umuarama, Rodovia PR 
323, Km 310, 87.507-014, Umuarama, PR, Brazil and Herpeto Capixaba, En-

seada Azul, Guarapari – ES, Brazil (e-mail: diegosantiagoherpeto@hotmail.
com); THIAGO SILVA-SOARES, Museu de História Natural do Sul do Es-
tado do Espírito Santo, da Universidade Federal do Espírito Santo. Avenida 
Governador Lindemberg, 316, Centro, Jerônimo Monteiro - ES, Brazil and 
Herpeto Capixaba, Enseada Azul, Guarapari – ES, Brazil (e-mail: thiagosil-
vasoares@hotmail.com).

GLOYDIUS BREVICAUDUS (Short-tailed Pitviper). DIET. Sev-
eral species of Asian pitvipers in the genus Gloydius are known 
to feed on centipedes. The reported examples include Gloydius 
shedaoensis (Shine et al. 2002. Herpetol. Nat. Hist. 9:1–14), G. 
brevicaudus (Lee et al. 2012. Ecological Guidebook of Herpeto-
fauna in Korea. National Institute of Environmental Research, 
Incheon, Korea. 268 pp.), G. ussuriensis (Kim and Oh 2014. Ko-
rean J. Environ. Ecol. 28:657–663), and G. blomhoffii (Hamanaka 
and Mori 2020. Toxicon 188:11–15). In these cases, centipedes 
did not seem to be the main prey item.

Herein we provide a detailed account of centipede feeding 
behavior in G. brevicaudus. The observation took place in a 
mixed forest of Yullbong Neighborhood Park, Yullyang-dong, 
Cheongju-si, Republic of Korea (36.6700°N, 127.5100°E; WGS 
84; 117 m elev.) on 23 June 2022 by J-JS. The day was overcast 
with a slight breeze, with air temperature of 23°C and relative 
humidity of 80%. At 0800 h we encountered a subadult (ca. 40 
cm total length) G. brevicaudus in the process of subduing a fully 

Fig. 1. Erytrholamprus reginae performing death-feigning in Vila Bela 
da Santíssima Trindade, Mato Grosso, central-western Brazil. 
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Fig. 1. Subadult Gloydius brevicaudus subduing a fully grown Scolo-
pendra subspinipes mutilans in a mixed forest of Yullbong Neigh-
borhood Park, Yullyang-dong, Cheongju-si, Republic of Korea. The 
centipede was ca. 50% of the total length of snake (A) and the snake 
was biting down on the head of centipede (B). 
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grown Chinese Red-headed Centipede (Scolopendra subspinipes 
mutilans; ca. 20 cm total length). The snake was biting down on 
the head of centipede and the centipede was moving slightly but 
otherwise did not show resistance or defensive behaviors (Fig. 1). 
We left the snake after 15 min of visual observation to minimize 
disturbance, by which point the centipede was completely 
immobilized. 

A previous study on G. blomhoffii suggested higher 
resistance of centipedes to pitviper venom than other prey items 
(Hamanaka and Mori 2020, op. cit.), and large centipedes can 
attack and eat small snakes (Chiacchio et al. 2017. J. Insect Behav. 
30:563–566). Meanwhile, some pitviper species exhibit plasticity 
in feeding behaviors between centipedes and other prey items 
(e.g., Sistrurus miliarius; Farrell et al. 2018. J. Herpetol. 52:156–
161). Therefore, we speculate that the head-biting behavior we 
observed may be a way to prevent counter attacks by centipedes. 
Our observation also shows the ability of G. brevicaudus to 
subdue large prey items relative to their body size (ca. 50%).

We thank Leslie Hurteau for facilitating the reporting of this 
observation.

JEAN-JACQUES STRYDOM, 96, Yullyang-ro, Cheongwon-gu, Cheon-
gju 28318, Chungcheongbuk-do, 4F, SLP (e-mail: strydomsan@yahoo.
com); YUCHEOL SHIN, Department of Biological Sciences, College of Nat-
ural Science, Kangwon National University, Chuncheon 24341, Republic of 
Korea (e-mail: brongersmai2@gmail.com).

HETERODON PLATIRHINOS (Eastern Hog-nosed Snake). RE-
PRODUCTION and NESTING HABITAT USE. Heterodon platirhi-
nos is a medium-sized oviparous dipsadid snake (Platt 1969. Univ. 
Kansas Publ., Mus. Nat. Hist. 18:253–420). Thermoregulation, 
reproduction, and foraging of H. platirhinos greatly depend on 
their access to appropriate habitats (Buchanan et al. 2017. J. Wildl. 
Manag. 81:509–520). They have a strong predisposition for dig-
ging, as evidenced by their upturned snout, stout body, short tail, 
and keeled scales. Natural accounts of hognose snakes digging to 
create nests and/or to locate prey have been complemented by 
laboratory experiments illustrating their affinity for loose soils 
conducive for digging (Cunnington and Cebek 2005. Am. Midl. 
Nat. 154:474–478). Heterodon platirhinos nests primarily in loose, 
sandy, well drained soils (Platt 1969, op. cit.). Reforestation and 
elimination of natural open canopy xeric habitats may necessitate 
the use of anthropomorphic surrogates by H. platirhinos (Goulet 
et al. 2015. Northeast. Nat. 22:530–540.). 

At 0815 h on 7 June 2021, a brightly patterned H. platirhinos 
was observed excavating soil on the bank of a railroad in 
Carbon County Pennsylvania, USA. It appeared to be post-
partum due to extreme emaciation and tapering of its lower 
body. Brief observations and pictures were taken to minimize 
disturbance and interruption of behavior (Fig. 1). At 0923 h the 
same individual was observed to still be excavating the nest but 
was also joined by a second large melanistic H. platirhinos. The 
melanistic individual remained stationary in proximity of the first 
individual but did not have any obvious interactions with that 
snake. A similar behavior to this was noted by Cunnington and 
Cebek (2005, op. cit.) which they speculated could be evidence 
of a communal nesting site. Since the melanistic individual 
still appeared gravid, I think it was assessing that location as a 
potential oviposition site. This is also supported by evidence that 
eastern hognose snakes are solitary snakes except for incidences 
of group nesting and courtship/copulation (Platt 1969, op. cit.). 
At 1215 h a third individual was found excavating in the soil 
embankment of the railroad (0.8 km from first individual; Fig. 

2). The head and the tail of the snake were obscured, with a loop 
of its body showing, which is consistent with nesting behavior 
described by (Cunnington and Cebek 2005, op. cit.). Substrate 
had evidently been pushed out by the snake in this excavation 
process. While it would have been nice to confirm that these 
were nests, excavating nests is unwise, especially since nest site 
fidelity in other reptiles is well supported (Bonnet et al. 2021. 
Herpetol. J. 31:142–150).

Choosing appropriate nesting habitats is critical to the 
survival of offspring. Nesting in open areas can incur greater 
risks of predation to the nesting females and the offspring 
(Platt 2022. Herpetol. Rev. 53:112–114.). High levels of turtle 
nest predation by raccoons were reported from a high-density 
nesting site on a railroad embankment in New York, USA (Platt 
2022, op. cit.). The use of railroads as corridors by mammals 
(Popp and Hamr 2018. Divers. 10:104) could result in higher 
levels of predation of reproductive females and nest mortality. 
While railroads may provide nesting habitat for certain reptiles, 
the risk incurred by reproductive individuals and their young 

Fig. 1. Patterned Heterodon platirhinos excavating a burrow along a 
railroad embankment in Pennsylvania, USA. A second large gravid 
female sits next to it, likely waiting to contribute to communal nest. 
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Fig. 2. The third female H. platirhinos observed on 7 June 2021 in 
Pennsylvania, USA. This individual displayed nesting behavior con-
sistent with previously described accounts of nesting in the literature. 
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might cause railroads to be an ecological trap (Dias 1996. Trends 
Ecol. Evol. 11:326–330). Further research should be conducted 
to investigate survival and reproductive success of reptiles along 
railways. Mitigation measures could be taken to reduce levels of 
disturbance during critical nesting periods.

ALEXANDER K. GREENWOOD, 200 Prospect Street, East Strouds-
burg, Pennsylvania 18301, USA; e-mail: alexkgreenwood@gmail.com.

LEPTODEIRA FRENATA (Mayan Cat-eyed Snake). DIET. Lepto-
deira frenata is distributed in Central America; within Mexico, it 
is found in the Yucatán Peninsula, Tabasco, and central Veracruz, 
from near sea level to ca. 1000 m elev. (Heimes 2016. Herpetofau-
na Mexicana Vol. 1: Snakes of Mexico. Edition Chimaira, Frank-
furt am Main, Germany. 435 pp.). Its diet includes frogs, toads, 
and lizards (Carbajal-Márquez et al. 2019. Cuad. Herpetol. 33:71–
74). Among frogs, Smilisca baudinii has been reported as prey 
(Henderson and Hovers 1977. Copeia 1977:349–355; Köhler et al. 
2016. Mesoam. Herpetol. 3:930–947) and Lee (1996. The Amphib-
ians and Reptiles of the Yucatán Peninsula. Comstock Publishing 
Associates, Cornell University Press, Ithaca, New York. 500 pp.) 
mentions that Barbour and Cole (1906. Bull. Mus. Comp. Zool. 
50:146–159) reported an individual of Triprion petasatus in the 
stomach of an L. frenata from Chichen-Itza (University of Michi-
gan Museum of Zoology [UMMZ] 73027); nevertheless, this re-
cord is not mentioned in Barbour and Cole (1906, op. cit.).

At ca. 2240 h on 20 May 2021, RFV found an adult L. frenata that 
had captured an adult T. petasatus by the right arm (Fig. 1) inside a 
house in Temozón Sur, Yucatán, Mexico (20.68777°N, 89.65392°W; 
WGS 84; 15 m elev.). The snake held the frog for several minutes 
until it died. Ingestion was not observed, however, minutes later 
the snake was observed with a full stomach. This observation 
confirms that T. petasatus is part of the natural diet of L. frenata.

RENÉ FLORES-VEGA, Temozón Sur, Yucatán, Mexico; NELSON M. 
CERÓN DE LA LUZ and VÍCTOR VÁSQUEZ-CRUZ, PIMVS Herpetario Palan-
coatl, Avenida 19 número 5525, Colonia Nueva Esperanza, Córdoba, Vera-
cruz, Mexico (e-mail: victorbiolvc@gmail.com).

MASTICOPHIS BILINEATUS (Sonoran Whipsnake). DIET. Masti-
cophis bilineatus is a diurnal, agile, and fast-moving forager that 
searches for food among rocks and the lower branches of vegeta-
tion in deserts, grasslands, tropical thorn forest, deciduous for-
est, and pine-oak forests of Mexico and southern Arizona and 

New Mexico, USA (Heimes 2016. Herpetofauna Mexicana. Vol. 
1 Snakes of Mexico. Edition Chimaira, Frankfurt am Main, Ger-
many. 240 pp.). It is generally known to prey on lizards (mostly 
the genus Aspidoscelis), birds (and bird eggs; Gatica-Colima et al. 
2015. Herpetol. Rev. 46:100–101), small mammals, frogs, and oc-
casionally other snakes (Heimes 2016, op. cit.; Lemos Espinal et 
al. 2019. Amphibians and Reptiles of Durango, México. ECO-Her-
petological Publishing and Distribution, Rodeo, New Mexico. 187 
pp.). However, there have been no reports of the diet of M. bilin-
eatus in western Mexico. Here, we report an additional species of 
lizard prey, Aspidoscelis costatus (Western Mexico Whiptail) from 
Sinaloa, Mexico.

On 5 July 2022, at 1948 h, we observed a juvenile M. bilineatus 
preying on juvenile A. costatus (Fig. 1) in tropical deciduous 
forest in the locality ejido Juan Escutia, Municipality of Mocorito, 
Sinaloa, Mexico (25.04330°N, 107.39360°W; WGS 84; 62 m elev.). 
The snake detected the moving whiptail, which was apparently 
foraging in leaf litter substrate, which allowed the snake to stalk 
and capture the whiptail. Following ingestion, the snake retreated 
slowly into the leaf litter. 

MARCO A. CABRERA-VALENZUELA, Facultad de Medicina Veterinaria 
y Zootecnia, Universidad Autónoma de Sinaloa, Culiacán, Sinaloa, Mexico 
(e-mail: marco.cabrera.fmvz@uas.edu.mx); MAURO AGUIRRE-ZAZUETA, 
Universidad Para el Bienestar Benito Juárez García, Cosala, Sinaloa, México; 
JESÚS A. LOC-BARRAGÁN, Instituto Tecnológico Superior de Zacapoaxtla 
(ITSZ), Tecnológico Nacional de Mexico (TecNM), Puebla, México (e-mail: bi-
olocbarragan@gmail.com).

MASTICOPHIS LATERALIS EURYXANTHUS (Alameda 
Whipsnake). ENTRAPMENT. Reptiles and amphibians have 
been reported to be subjects of entrapment in both natural and 
unnatural conditions (Hawken 1951. Herpetologica 7:81–83; 
Brattstrom 1953. Trans. San Diego Soc. Nat. Hist. 11:365–392; 
Delibes et al. 2001. Am. Nat. 158:277–285; Villa et al. 2018. Historical 
Biology 32:55–70). Various snake species have been reported 
when entrapped in anthropogenic materials and structures such 
as netting (Stuart et al. 2001. Herpetol. Rev. 32:162–163), spilled 
asphalt (Harris 1985. Bull. Maryland Herpetol. Soc. 21:151–152), 
and an underground pipeline through a manhole cover (Hawken 
1951, op. cit.). The latter mechanism was reported to collect 125 
snakes of 7 species over a two-month period, including the state 
and federally endangered Thamnophis sirtalis tetrataenia (San 
Francisco Gartersnake). Here we report on the entrapment of 
another rare snake species, Masticophis lateralis euryxanthus, in 
an anthropogenic structure.

Fig. 1. Leptodeira frenata eating an adult Triprion petasatus in Yuca-
tán, México. 
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Fig. 1. Masticophis bilineatus preying on Aspidoscelis costatus in Juan 
Escutia, Mocorito, Sinaloa, México.
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On 27 July 2003, the senior author was walking through 
the Lime Ridge Open Space, Walnut Creek, California, USA 
(37.92541°N, 121.99331°W; WGS 84). The site is comprised of 
open, non-native annual grassland, oak (Quercus) woodland, 
and broken chaparral habitats, which is also the putative 
habitat of the M. l. euryxanthus (Alvarez et al. 2005. Trans. 
Western Section of The Wildl. Soc. 41:21–25). Three reinforced 
concrete pipes (0.77 m inside diameter; length unknown) were 
found standing on end and imbedded below grade (Fig. 1). The 
pipes were connected in series at the top rim with 1-inch pipe 
to form a settling well and drain system. Entrapped in one of 
the pipes were four adult M. l. euryxanthus and one skeletal 
M. l. euryxanthus, all of which were clearly unable to self-
extricate, due to the steep sides and depth of the pit formed by 
the pipe (ca. 0.8 m). The four specimens recovered appeared in 
good health and were released into native habitat at the site of 
capture. The skeletal remains were left undisturbed at the site. 
The site was subsequently revisited and, with the assistance of 
K. Swaim (Swaim Biological), branches were placed within the 
culverts in a manner that would allow climbing reptiles to self-
extricate. Because of the threatened status of this species, the 

observation was reported to a state database for special-status 
species.

We contend that entrapment of wildlife species, and in our 
case, special-status snakes, is avoidable if conditions like those 
found here are not allowed. In our case, the placement of these 
culverts was clearly purposeful, but the site was unmaintained 
overtime. These devices (i.e., wells and settling tanks), as well 
as troughs and similar devices should be equipped with wildlife 
escape ramps. Additionally, materials such as concrete pipes are 
frequently used on construction projects within the range of this 
species. Further, measures to reduce or eliminate potential take 
of special-status species should include storage of materials in 
a manner that precludes entrapment of any species. This may 
include storing pipes and similar objects on their side. Project 
permitting should include specific direction to remove all 
construction debris and supplies prior to leaving the site.

We thank K. Swaim for assistance in placing vegetation in the 
culverts to reduce or eliminate further take of reptiles.

DEREK S. JANSEN, 565 Canyonwood Drive, Brentwood, California 
94513, USA (e-mail: djansen34@gmail.com); JEFF A. ALVAREZ, The Wild-
life Project, P.O. Box 188888 Sacramento, California 95818, USA (e-mail: 
jeff@thewildlifeproject.com).

MICRELAPS MUELLERI (Erdviper). REPRODUCTION. Mi-
crelaps muelleri is a mildly venomous, rear–fanged snake that 
occurs in southwestern Syria, western Lebanon, Israel, and 
northwestern Jordan (Bar et al. 2021. Field Guide to the Amphib-
ians and Reptiles of Israel. Edition Chimaira, Frankfurt am Main, 
Germany. 511 pp.). Information on its reproduction is limited to 
a report of two oviductal eggs from a female collected in June 
and it is viviparous (Bar et al. 2021, op. cit.). In this note I report 
a new clutch size for M. muelleri. One M. muelleri female from 
Israel was examined from the herpetology collection of the Zo-
ology Museum of Tel Aviv University (TAU), Tel Aviv, Israel: TAU 
16426 (438 mm SVL; collected August 2012; Golan Heights Re-
gion, 32.97566°N, 35.74299°E; WGS 84). A small incision was 
made in the lower part of the abdomen and the ovaries were ex-
posed. Four oviductal eggs were present. They measured: 28 × 5 
mm, 24 × 5 mm, 24 × 5 mm, and 23 × 4 mm. The eggs were not 
dissected, but externally there was no evidence of embryonic de-
velopment. Four is a new maximum clutch size for M. muelleri.

I thank Shai Meiri (TAUP) for permission to examine M. 
muelleri and Karin Tamir (TAU) for facilitating the loan.

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

OXYBELIS MICROPHTHALMUS (Thornscrub Vine Snake). 
DIET. Oxybelis microphthalmus is a large and thin snake in the 
O. aeneus complex that is primarily arboreal and diurnal. Its dis-
tribution extends from 0–2251 m asl, from southeastern Arizona, 
USA, southward to Oaxaca, Mexico. It inhabits in a variety of 
vegetation types, including low deciduous forest, medium sub-
perennifolia forest, subtropical scrubland, dry forest, riparian 
vegetation, and is also known to penetrate the edge of oak forest 
(Quintero-Díaz and Carbajal-Márquez 2017. Mesoam. Herpetol. 
4:181–182; Jadin et al. 2020. Organisms Divers. Evol. 20:723–746). 
The diet of species in the O. aeneus complex includes birds, 
small mammals, insects, fish, and amphibians. However, the 
main component in the diet of this snake is lizards (Cid-Mora 
and Vázquez-Cruz. 2020. Mesoam. Herpetol. 3:98–100). Oxybelis 
microphthalmus is known to consume lizards of the genus As-
pidoscelis, such as A. deppii (Ramírez-Bautista et al. 2020. IRCF 

Fig. 1. Oblique view of three standing, buried, concrete pipes that 
formed unescapable pitfall traps in which four live Masticophis late-
ralis euryxanthus were found and removed in Walnut Creek, Califor-
nia, USA.
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Rept. Amphib. 27:101–102) and A. communis (Bucio-Jiménez 
and Flores-Loyola 2021. Rev. Latinoam. Herpetol. 4:131–132; Ra-
mos-León et al. 2021. Bull. Chicago Herpetol. Soc. 56:1–3).

Here we report a new prey species for O. microphthalmos, 
based on an adult specimen (ca. 150 cm total length) found at 
2004 h on 7 July 2022, 1.1 km E of Malpaso, in the Municipality of 
Calvillo, Aguascalientes, México (21.85864°N, 102.65351°W; WGS 
84) consuming an adult male Aspidoscelis gularis (Common 
Spotted Whiptail) headfirst (Fig. 1). The prey was identified 
based on morphological characteristics and distribution 
(Carbajal-Márquez and Quintero-Díaz. 2016. Rev. Mex. Herpetol. 
2:1–30). No additional data were collected so as not to interrupt 
the predation event. To our knowledge, this is the first record of 
A. gularis in the diet of O. microphthalmus.

RUBÉN ALONSO CARBAJAL-MÁRQUEZ (e-mail: ruben.carba-
jal@edu.uaa.mx), FERNANDA CHÁVEZ-SAMAYOA (e-mail: chavez.sa-
mayoa.fer@gmail.com), and JUAN JOSÉ AYALA-RODRIGUEZ, Colección 
Zoológica, Departamento de Biología, Centro de Ciencias Básicas, Univers-
idad Autónoma de Aguascalientes, 20100, Aguascalientes, Aguascalientes, 
México (e-mail: biozullaroc@gmail.com).

PHIMOPHIS GUIANENSIS (Troschel’s Pampas Snake). DIET. 
Phimophis guianensis is distributed in Panamá and northern 
South America, including Colombia, Venezuela, the Guianas, 
and in the northern portion of the Brazilian Amazon (Wallach et 
al. 2014. Snakes of the World: a Catalogue of Living and Extinct 
Species. CRC Press, Boca Raton, Florida. 1237 pp.; Entiauspe-Neto 
et al. 2018. An. Acad. Bras. Ciênc. 90:3023–3029). It is generally 
considered crepuscular or nocturnal, however, some observation 
suggests that this species may also forage actively during the day. 
Although it is a common species, few data exist on its natural 
history, other than suggestions that it feeds on arthropods and 
lizards. Reported prey items include a single confirmed lizard prey, 
Ameiva bifrontata (Gonzalez-Caracía et al. 2018. Herpetol. Rev. 
43:496). The present note reports predation on Cnemidophorus 
sp. (lemniscatus group) by P. guianensis.

At 1020 h on 30 May 2021, in the Municipality of Ariguaní, 
Department of Magdalena, Colombia (9.91278°N, 74.08998°W; 
WGS 84; 94 m elev.), an adult P. guianensis (61.8 cm total length, 
47.8 cm SVL) was captured in pastureland and placed within a 
cloth bag; when removing the snake from the cloth bag 1 h later, 
it regurgitated a Cnemidophorus sp. (lemniscatus group; 31.3 
cm total length, 15 cm SVL; Fig. 1). In this area, Cnemidophorus 

sp. (lemniscatus group) is the second most abundant lizard 
species after Anolis auratus; suggesting a close predator-prey 
relationship between these species.

I thank Henrry Rada, Álvaro Ordoñez and Eduardo Olivo for 
their unconditional support during the field trips throughout the 
department of Magdalena.

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

PLIOCERCUS ELAPOIDES (Variegated False Coralsnake). 
ARBOREAL BEHAVIOR. Pliocercus elapoides is a wide ranging 
and variable mimic of venomous coralsnakes. It inhabits 
rainforest and cloud forest slopes in México and Central America 
(Cabrera-Guzmán 2008. Herpetol. Rev. 39:472). Little information 
has been published on the general ecology of P. elapoides (e.g., 
Carbajal-Márquez et al. 2013. Herpetol. Rev. 44:697; Heimes 
2016. Herpetofauna Mexicana Vol. 1: Snakes of Mexico. Edition 
Chimaira, Frankfurt am Main, Germany. 435 pp.). It is considered 
a terrestrial species because it is usually observed among the litter 
and because prey with terrestrial habits comprise most of their 
reported diet (e.g., Pérez-Higareda et al. 2007. Serpientes de la 
Región de Los Tuxtlas, Veracruz. Guía de Identificación Ilustrada. 
Universidad Nacional Autónoma de México, México. 189 pp.; 
Hernández et al. 2012. Herpetol. Rev. 43:462; Heimes 2016, op. cit.; 
Garía-Díaz et al. 2022. Rev. Latinoam. Herpetol. 5:1–4).

At 1100 h on 4 May 2022, we found an adult P. elapoides 
crawling on a palm tree (Fig. 1) in a backyard in the Municipality 
of Córdoba, Veracruz, Mexico (18.91533°N, 96.93313°W; WGS 84; 
900 m elev.). During our observation, the individual continued 
to climb among the leaves (ca. 1.2 m off the ground) until the 
branch gave way under the weight of the snake, so the snake 

Fig. 1. Adult Oxybelis microphthalmus consuming an adult male As-
pidoscelis gularis in Calvillo, Aguascalientes, México.

Fig. 1. Cnemidophorus sp. (lemniscatus group) regurgitated by an 
adult Phimophis guianensis in the Municipality of Ariguaní, Depart-
ment of Magdalena, Colombia.
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descended again. This individual was relocated 50 m away in a 
patch of secondary vegetation. To our knowledge, this represents 
the first record of arboreal behavior in P. elapoides.

VÍCTOR VÁSQUEZ-CRUZ (e-mail: victorbiolvc@gmail.com) and AL-
FONSO KELLY-HERNÁNDEZ, PIMVS Herpetario Palancoatl, Avenida 19 
número 5525, Colonia Nueva Esperanza, Córdoba, Veracruz, Mexico (e-
mail: alfonsokellyh@hotmail.com).

RHADINAEA DECORATA (Adorned Graceful Brown Snake). 
UROTOMY. Tail autotomy (urotomy) is a predator-escape ad-
aptation widely encountered throughout the animal world. Al-
though observations in snakes are rare, it has been reported in 
a number of colubrid species and at least one viper (Akani et al. 
2002. African. J. Herpetol. 51:143–146; Fitch 2003. Herpetol. Rev. 
34:212–213; Bowen 2004. Can. Field-Nat. 118:435–437; Hoog-
moed and Avila-Pires 2011. Ciências Naturais 6:113–117; Stru-
gariu et al. 2018. North-West. J. Zool. 14:144–146). Two forms of 
urotomy have been described: 1) ‘pseudoautotomy’ for species 
having a high incidence of tail loss, intervertebral breakage, no 
capacity for spontaneous separation, and no tail regeneration; 
and 2) ‘autotomy’ for species having intravertebral breakage, 
spontaneous separation, and tail regeneration. The former being 

found in both snakes and lizards, while the latter is exclusive to 
lizards (Slowinski and Savage 1995. Herpetologica 51:338–341).

While visiting the Yatama EcoLodge and Reserve, Heredia 
Province, Costa Rica, we encountered a Rhadinaea decorata 
(10.3299°N, 84.0178°W; WGS 84) on the morning of 15 December 
2021, during a group hike. After briefly handling the snake to 
move it off the trail, we noticed the last few centimeters of the 
tail had become detached immediately after release and was 
wiggling in the leaf litter. It appeared to be a clean break with 
no blood observed, and the tail continued to move in a writhing 
motion for at least 1 min. During this time, an 18 s video was 
recorded (http://dx.doi.org/10.26153/tsw/43444). To the best 
of our knowledge, this observation represents the first record of 
urotomy (pseudoautomy) in R. decorata. 

JOHN KLEOPFER, Virginia Department of Wildlife Resources, 3801 
John Tyler Highway, Charles City, Virginia 23030, USA (e-mail: john.kleop-
fer@dwr.virginia.gov); DANE CONLEY, Department of Biological Sciences, 
Virginia Tech, 1015 Life Science Circle, Blacksburg, Virginia 24061, USA (e-
mail: danec@vt.edu); ANDRES NOVALES, Finca Peña Flor, Km 63 Sanarate, 
El Progreso 02007 (e-mail: info@andreasnovaleswildlife.com). 

THAMNOPHIS EQUES (Mexican Gartersnake). FORAGING BE-
HAVIOR. Thamnophis eques is listed as threatened under the 
U.S. Endangered Species Act (U.S. Fish and Wildlife Service 2014. 
Fed. Reg. 79:38678–38746) and is found in ponds, earthen cattle 
tanks, cienegas, and riparian habitats in southeastern Arizona 
and south-central New Mexico, USA (Degenhardt et al. 1996. 
Amphibians and Reptiles of New Mexico. University of New Mex-
ico Press, Albuquerque, New Mexico. 431 pp.; Jones et al. 2020. 
In Holycross and Mitchell [eds.], Snakes of Arizona, pp. 440–455. 
ECO Publishing, Rodeo, New Mexico). Like most other Thamno-
phis species, T. eques is an active foraging, dietary generalist that 
feeds largely on anurans (including tadpoles), adult and larval 
forms of Ambystoma, and fishes (Rossman et al. 1996. The Garter 
Snakes: Evolution and Ecology. University of Oklahoma Press, 
Norman, Oklahoma. 332 pp.; Emmons et al. 2016. Herpetol. Rev. 
47:555–561; Jones et al. 2020, op. cit.). The information on this 
species’ diet comes from regurgitations or in situ observations 
of snakes swallowing prey (Emmons et al. 2016, op. cit.) and little 
is known about their foraging behaviors. Here we report on two 
novel foraging and predation sequences of T. eques from south-
eastern Arizona.

Our observations occurred during T. eques monitoring 
surveys at a pond in the Huachuca Mountains in southeastern 
Arizona (location withheld due to conservation concerns). The 
spring-fed pond is ca. 2000 m2 and is >2 m deep with very clear 
water allowing for unobscured visibility up to ca. 1–1.5 m deep 
before reaching a layer of algae suspended in the water column. 
We used a ‘seated’ visual encounter survey (VES) method during 
our observations, where we sat on the south shoreline in the 
morning while scanning the pond, with and without binoculars, 
for up to 89 min searching for basking and/or moving snakes.

On 24 June 2021 we began our seated VES at 0730 h and at 
0750 h we observed an adult T. eques slowly emerge from the 
dense algal mat covering the pond’s bottom, with its immaculate 
white ventral surface facing us. The snake assumed a position in 
which the anterior portion of its body was oriented vertically in 
the water column and the posterior half was submerged in the 
algae mat, ca. 3 m from the shoreline. In this vertical position, 
the snake appeared stick-like, with its head pointing directly 
upward towards the surface at a depth of ca. 60–90 cm. After 
10–15 s, it craned its head to a horizontal plane, evidently to scan 

Fig. 1. Pliocercus elapoides crawling on a palm in Veracruz, México.
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the surrounding water, then returned it to facing upwards. It 
remained in this motionless ambush posture for ca. 3 min while 
a small school of either Agosia chrysogaster (Longfin Dace) or 
Poeciliopsis occidentalis (Gila Topminnow), consisting of 10–15 
fish, swam within a meter of the snake. After ca. 2 min the school 
swam directly above the snake and paused for ca. 1 min, seeming 
to investigate the ‘stick’ that appeared to be at least 10 cm below 
them. The snake then explosively swam upward and captured 
one of the fishes (total length estimated to be 2–3 times the width 
of the snake’s head), then immediately swam underwater toward 
a Schoenoplectus sp. (bulrush) stand on the far bank to the west 
bank, where it went out of view. We ended the seated VES at 0849 
h and did not see any additional T. eques.

On 29 July 2021 we began our ‘seated’ VES at 0908 h and at 
0933 h observed an adult T. eques exhibiting the same vertically 
suspended underwater foraging strategy. This snake was <1 m 
from the shoreline and in similar fashion to the first, the anterior 
portion of its body was exposed in the water column and the 
posterior half was in the submerged algal mat. It remained 
motionless in this ambush posture for 5 min as numerous 
P. occidentalis, A. chrysogaster, and Ambystoma mavortium 
larvae swam within 30 cm of the snake. We then saw a shadowy 
movement just under the dense algal mat at a depth of ca. 1 
m, within ca. 10 cm of the snake’s obscured posterior. Within 
seconds the snake turned its head downward and plunged 
towards the movement, disappearing in the algae mat where 
we only saw thrashing. One to 2 min later the snake surfaced 
with a large, paedomorphic A. mavortium in its mouth, and 
immediately swam to the far bank into a sparse stand of bulrush. 
The snake remained in the bulrushes, but weaved among the 
sparsely spaced bulrush stalks for ca. 7 min while it appeared 
to manipulate the salamander. At 0941 h the snake carried 
the salamander deeper into the bulrushes out of our view, 
presumably to consume it. Our ‘seated’ VES ended at 1010 h and 
we did not see any additional snakes.

Underwater foraging has been reported in at least two 
other gartersnake species. Lind and Welsh (1994. Anim. 
Behav. 48:1261–1273) documented what they termed active, 
underwater substrate crawling in T. atratus hydrophilus (Oregon 
Gartersnake), and Ervin and Fisher (2007. Herpetol. Rev. 
38:345–346) observed what they termed underwater ambush 
in T. hammondii (Two-striped Gartersnake). Our observations 
correspond to the latter but the duration the T. eques remained in 
the underwater ambush posture was much longer, at least 5 min 
and 6 min respectively, compared to the ca. 2 min reported for T. 
hammondii (Ervin and Fisher 2007, op. cit.). To our knowledge 
this is the first report of T. eques using the underwater ambush 
foraging strategy, although Jones et al. (2020, op. cit.) reported 
a T. eques partially submerged in a murky cattle tank with A. 
mavortium larvae, hanging in the water column, but could not 
confirm feeding.

RACHEL L. HARROW (e-mail: rharrow@azgfd.gov), ALEXA DURAN-
GRANILLO (e-mail: alexagranillo98@gmail.com), and MASON J. RYAN 
Arizona Game & Fish Department, 5000 Carefree Hwy, Phoenix, Arizona 
85086, USA (e-mail: mryan@azgfd.gov).

THAMNOPHIS PROXIMUS (Western Ribbonsnake). DIET. 
Thamnophis proximus range from southern Wisconsin, through-
out much of the south-central United States, eastern Mexico, 
and sporadically into Central America (Rossman et al. 1996. The 
Garter Snakes: Evolution and Ecology. University of Oklahoma 
Press, Norman, Oklahoma. 336 pp.; Powell et al. 2016. Peterson 

Field Guide to Reptiles and Amphibians of Eastern and Central 
North America. Houghton Mifflin Harcourt, New York, New York. 
512 pp.). Although the species has been documented consum-
ing non-amphibian prey, including arthropods, it is generally 
considered to specialize on amphibians (Hampton 2008. South-
west. Nat. 53:115–118) and fishes (Myers 1957. Kansas Acad. Sci. 
62:88–90). Representative anuran groups in the diet of T. proxi-
mus include scaphiopodids (Fouquette 1954. Texas J. Sci. 2:172–
188), hylids (Kennedy 1964. Texas J. Sci. 16:210–215), bufonids 
(Mutshmann 1999. Sauria 21:13–18), leptodactylids (Manjarrez 
and Macias-Garcia 1992. Herpetol. Rev. 23:61–62), microhylids 
(Wright and Wright 1957. Handbook of Snakes of the United 
States and Canada. Volume 2. Comstock Publishing Associates, 
Ithaca, New York. 552 pp.), and ranids (Ford and Hampton 2009. 
Can. J. Zool. 87:254–261). Salamanders, both larvae and adults, 
are known to be part of the diet of T. proximus, with represen-
tative groups including sirenids (Hampton 2008. Southwest. 
Nat. 53:115–118), salamandrids (Ford and Hampton 2009. Can. 
J. Zool. 87:254–261), and ambystomatids (Clark 1974. Herpeto-
logica 30:372–379; Trauth and McAllister 1995. J. Ark. Acad. Sci. 
49:188–192). Despite this wide array of prey items, only a single 
plethodontid, Plethodon cinereus, has been reported as a prey 
item of T. proximus (Rossman 1963. Bull. Fla. Mus. Biol. Sci. 7:99–
178). Herein, we report a second plethodontid species in the diet 
of T. proximus.

At 1450 h on 29 March 2022, we captured a juvenile T. 
proximus sheltered under a small log adjacent to a flooded 
bottomland pond at Stephen F. Austin Experimental Forest, 
Nacogdoches County, Texas, USA (31.49706°N, 94.79909°W; WGS 
84; 62 m elev.). Upon handling, the snake regurgitated a small, 
partially digested head of a larval Eurycea paludicola (Western 
Dwarf Salamander). The remains of the salamander were 
preserved and deposited in the Stephen F. Austin State University 
Vertebrate Collection (SFASUVC 5049).

Whereas adult dwarf salamanders (members of the E. 
quadridigitata complex) have many potential aquatic and 
terrestrial predators, previous reports have documented 
consumption only by crayfish (Franklin 2000. Herpetol. Rev. 
31:98) and Pig Frogs (Lithobates grylio; Lamb 1984. Am. Midl. 
Nat. 111:311–318). Petranka (1998. Salamanders of the United 
States and Canada. Smithsonian Institution Press, Washington, 
D.C. 592 pp.) suggested that potential predators of adult Dwarf 
Salamanders could include larger vertebrates such as birds and 
snakes, but to our knowledge this is the first report of T. proximus 
depredating E. paludicola.

JESSICA R. YATES, Department of Biology, Stephen F. Austin State 
University, P.O. Box 13003, SFA Station, Nacogdoches, Texas 75964, USA; 
Current address: Department of Biology, University of Central Florida, 4110 
Libra Drive, Orlando, Florida 32816, USA (e-mail: jessica.yates@knights.ucf.
edu); STEPHEN J. MULLIN, Department of Biological Sciences, Arkansas 
State University, 2713 Pawnee, Jonesboro, Arkansas 72401, USA (e-mail: 
smullin@astate.edu); MATTHEW KWIATKOWSKI, Department of Biology, 
Stephen F. Austin State University, P.O. Box 13003, SFA Station, Nacogdo-
ches, Texas 75964, USA (e-mail: kwiatkowm@sfasu.edu).

TRACHISCHIUM FUSCUM (Black-belly Worm-eating Snake). 
PREDATION. Trachischium fuscum is a montane natricine snake, 
endemic to the Indian subcontinent and is distributed across 
Jammu and Kashmir, Darjeeling, Uttarakhand, Sikkim, Assam, 
and eastern Arunachal Pradesh in India, while also being found in 
Nepal and Bhutan (Uetz et al. 2022. The Reptile Database, http://
www.reptile-database.org, 13 June 2022) at elevations of 920–2590 
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m (Wallach et al. 2014. Snakes of the World: a Catalogue of Liv-
ing and Extinct Species. CRC Press, Boca Raton, Florida. xxvi + 
1209 pp.). This species is semi-fossorial and lives under stones 
and leaf litter in montane deciduous forests (Schleich and Kästle 
[eds.] 2002. The Amphibians and Reptiles of Nepal. Koeltz Scien-
tific Books, Koenigstein, Germany. 1200 pp.). It feeds on earth-
worms and is docile in nature (Wall 1909. J. Bombay Nat. Hist. Soc. 
19:337–357), making no attempt to bite when handled. Herein we 
report predation on T. fuscum by a Myophonus caeruleus (Blue 
Whistling Thrush) from two independent observations.

At 0740 h on 20 May 2022, while observing birds in a rural 
village of Pokhriabong in Darjeeling, India (26.9444°N, 88.1874°E; 
WGS 84; 1680 m elev.), we observed an adult M. caeruleus swoop 
down from a tree branch, catching a T. fuscum on the ground 
adjacent to a concrete footpath ca. 10 m from the nearest house. 
After catching the snake in its beak, the bird pulled the snake by 
its tail to the footpath and started vigorously slamming it against 
the hard-concrete surface (Fig. 1). The slamming continued for 
ca. 3 min, during which time the snake could be seen resisting 
by moving vigorously and wrapping around the beak of the bird. 
In the process, the bird kept changing its grip on the snake, by 
grasping it at different points on the posterior body. Being very 
close to a nearby house, a domestic cat approached the bird, 
upon which the bird flew away, leaving the half dead snake on 
the ground. The cat inspected the snake for ca. 20 s; uninterested, 
it left the snake lying at the same spot. As soon as the cat left, the 
bird swooped down, picked the snake up in its beak and started 
slamming it again on the concrete floor for another ca. 30 s, after 
which the snake did not show any sign of movement. The bird 

then flew to a perch on a branch of a tree, with the snake still in 
its beak. Still not making an effort to consume it, after <1 min 
on the perch, the bird flew away into denser vegetation with the 
snake, making it impossible for us to observe it further.

At 1224 h on 28 May 2022, while observing birds along a pony 
road in a human-dominated area of Sirikhola, in Darjeeling, 
India (27.1314°N, 88.0661°E; WGS 84; 2250 m elev.), we observed 
an adult M. caeruleus with an adult T. fuscum in its beak. The 
bird was viciously slamming the head of the snake on the hard-
rocky surface of the ground for ca. 1 min. By the time we sighted 
the bird, it had already caught the snake, while the snake was 
showing very little sign of resistance, indicating the slamming 
could have been going on for a few minutes before we reached 
the spot. The bird then hopped across the road towards denser 
vegetation, with the snake in its beak (Fig. 2). As we tried to spot 
the bird with binoculars and a camera in the dense undergrowth, 
we observed the bird still on the ground, consuming the snake, 
headfirst. The snake showed no sign of life and the bird easily 
swallowed it in ca. 10 s. After completely consuming the snake, 
the bird flew to a perch in a nearby tree. 

Myophonus caeruleus is mainly insectivorous but is known 
to feed on small reptiles (Collar 2020. In del Hoyo et al. [eds.], 
Birds of the World. Cornell Lab of Ornithology, Ithaca, New York). 
However, to our knowledge, this is the first report of M. caeruleus 
preying on T. fuscum.

We thank Sarala Khaling, Regional Director, Ashoka Trust 
for Research in Ecology and the Environment, Regional Office 
Eastern Himalaya-Northeast for support and encouragement. 
Financial support for fieldwork was covered under Oriental Bird 
Club Conservation Grant [grant number: P1437].
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TROPIDODIPSAS FASCIATA (Banded Snail Sucker). DIET. Trop-
idodipsas fasciata is a small dipsadid (up to 72 cm total length) 
native to Mesoamerica, ranging from southern Tamaulipas in 
northeastern Mexico, south to Chiapas and the Yucatan Penin-
sula (Heimes 2016. Herpetofauna Mexicana Vol I. Snakes of Mex-
ico. Edition Chimaira, Frankfurt am Main, Germany. 572 pp.); it 

Fig. 1. Predation on Trachischium fuscum by Urocissa flavirostris in 
Pokhriabong, Darjeeling, India. 
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Fig. 2. Predation on Trachischium fuscum by Urocissa flavirostris in 
Sirikhola, Darjeeling, India. 
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Fig. 1. Adult Tropidodipsas fasciata eating an adult Sarasinula ple-
beia (Bean Slug) in “El Cielo” Biosphere Reserve, Gomez Farias, Tam-
aulipas, Mexico. 
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is likely also found in Guatemala but has not been formally re-
corded in that country. As with many other snail-eating snakes, 
no specific prey for this species has been previously mentioned 
in the literature. On 7 November 2021, at 0200 h, an adult T. fas-
ciata was found among the branches of a low bush in a park-
ing lot of the Centro Interpretativo Ecológico in the “El Cielo” 
Biosphere Reserve, Municipality of Gomez Farias, Tamaulipas, 
Mexico (23.0060°N, 99.1690°W; WGS 84; 351 m elev.). The snake 
was in the process of consuming a leatherleaf slug (Veronicel-
lidae) tail first (Fig. 1). Consumption was completed in ca. 5 min; 
soon after, the snake crawled away, seemingly not disturbed by 
our presence. The slug was identified as an adult Sarasinula ple-
beia (Bean Slug), an invasive species which had been recently 
recorded for that locality (de Luna et al. 2021. Rev. Iber. Aracnol. 
38:196–198); this slug had been observed and recorded as prey 
for the other snail-eating species found in that area, Geophis 
sartorii (de Luna and García-Barrios 2022. Herpetol. Rev. 53:509–
510). To our knowledge, this is the first prey item identified to 
species level for T. fasciata.

MANUEL DE LUNA, Facultad de Ciencias Forestales, Universidad 
Autónoma de Nuevo León, Nuevo León, México (e-mail: scolopendra94@
gmail.com); ROBERTO GARCÍA-BARRIOS (e-mail: roberto.garciab98@
gmail.com) and JORGE MADRAZO FANTI, Facultad de Ciencias Biológi-
cas, Universidad Autónoma de Nuevo León, Nuevo León, México (e-mail: 
jmf117@icloud.com).

XENODON SEMICINCTUS (Ringed Hognose Snake). ABERRANT 
COLORATION. Xenodon semicinctus is a dipsadid snake with dis-
tribution in Argentina (Buenos Aires, Catamarca, Chubut, Córdo-
ba, Entre Ríos, La Pampa, La Rioja, Mendoza, Neuquén, Río Negro, 
Salta, San Juan, San Luis, Santiago del Estero, and Tucumán) and 
Bolivia (Williams et al. 2021. Revista Mus. La Plata 6:98). It has a 
robust body (up to 600 mm total length) and a wedge-shaped keel 
at the end of the snout; its normal dorsal coloration presents a 
pattern of 13–22 triads of incomplete black-red-black rings sepa-
rated from each other by a yellowish ring (Scrocchi and Cruz 1993. 
Pap. Avul. Zool. 38:171-185; Fig. 1A). This species is semifossorial, 
with diurnal habits and a preference for arid sandy environments 
(Vera and Tettamanti 2022. In Povedano [Ed.], Reptiles de Buenos 
Aires, pp. 104–105. La Biblioteca del Naturalista, Buenos Aires, Ar-
gentina).

On 22 January 2021 we observed a specimen of X. semicinctus 
with an aberrant color pattern on a shoulder of National Route 
3, Mayor Buratovich town, Buenos Aires Province, Argentina 
(39.23202°S, 62.59813°W; WGS 84; 19 m elev.); it was moving over 
sand dunes covered by clumps of Sporobolus rigens and Senecio 
bergii. In this specimen (Fig. 1B), the transverse red bands are 
transformed into longitudinal stripes. This aberrant pattern has 
been reported in other species (Clause and Becker 2015. Herpetol. 
Notes 8:331–334), but this is the first time that has been reported 
for X. semicinctus.

GERMÁN TETTAMANTI (e-mail: germantettamanti@gmail.com) and 
DAVID G. VERA, Sección Herpetología, División Zoología Vertebrados, Fac-
ultad de Ciencias Naturales y Museo, Universidad Nacional de La Plata, Avda. 
122 s/n, 1900, La Plata, Argentina (e-mail: davidgvera@fcnym.unlp.edu.ar).

ERRATA

We previously reported an observation of predation on Crotalus 
scutulatus (Mohave Rattlesnake) by Masticophis flagellum 
(Coachwhip; Garten et al. 2022. Herpetol. Rev. 53:338–339) in the 
last issue of Herpetological Review (June 2022, Volume 53[2]). The 
M. flagellum specimen we examined belongs to the subspecies M. 
f. ruddocki (San Joaquin Coachwhip) and its distribution does not 
overlap with C. scutulatus. Thus, the rattlesnake remains identified 
from the stomach contents are almost certainly C. oreganus. To 
our knowledge, this is the second record of M. f. ruddocki preying 
on C. oreganus, with the first being Tabor and Germano (1997. 
Herpetol. Rev. 28:90).

KYLA M. GARTEN, 16973 El Jardin Road, Perris, California 92570, 
USA; JEFF A. ALVAREZ, The Wildlife Project, P.O. Box 188888, Sacramento, 
California 95818, USA (e-mail: jeff@thewildlifeproject.com); ZACHARY A. 
CAVA, 2615 F Street #6, Sacramento, California 95816, USA.

In three recent natural history notes, errors in production 
resulted in missing en-dashes. Their absence between page 
numbers of citations is not worth correcting, but their absence 
elsewhere produced erroneous or confusing statements. In a 
note by Enge et al. (2022. Herpetol. Rev. 53:151–152) describing an 
aberrant phenotype of Lampropeltis getula (Eastern Kingsnake), 
the typical pattern of the taxon should have been described as 
consisting of 19–32 narrow (1.5–2.5 dorsal scales wide), light-
colored crossbands. In the Figure 1 legend, it should have read F1 
progeny from this pair at 1–3 years of age (C–E). In a note by Enge 
et al. (2021. Herpetol. Rev. 52:672–673) on phenotypic aberrancies 
of Micrurus fulvius (Harlequin Coralsnake), typical specimens 
should have been described as having yellow rings 1–2.5 scales 
wide and 9–18 red body rings. In a note by Enge and Murray 
(2021. Herpetol. Rev. 52:392–393) on reproduction of Macrochelys 
suwanniensis (Suwannee Alligator Snapping Turtle), it should 
have read that the male did not disengage from the female during 
the 2–3 min required to pull the turtles to the surface.

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.

Fig. 1. Comparison of Xenodon semicinctus specimens with normal 
(A) and aberrant (B) coloration. 
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