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CAUDATA — SALAMANDERS

AMBYSTOMA MACULATUM (Spotted Salamander) and AM-
BYSTOMA TEXANUM (Smallmouth Salamander). TAIL BIFUR-
CATION. Tail bifurcations in salamanders have been reported 
in at least the families Plethodontidae (Hartzell 2017. Herpetol. 
Notes 10:181–182), Salamandridae (Dopereiro and Puras 2020. 
Bol. Asoc. Herpetol. España 31:43–44), and Ambystomatidae. 
Within the latter family, forked tails have been observed only in 
Ambystoma tigrinum (3 of 687 adults sampled, 0.44%; Williams et 
al. 2008. Biol. Letters 4:549–552), A. talpoideum (1 of 9345 adults 
sampled, 0.01%; Henle et al. 2012, J. Herpetol. 46:451–455), and 
A. maculatum (two of an unknown sample size; Henle et al. 2012, 
op. cit.). Here we report two additional observations of tail bifur-
cation in ambystomatids. 

On 25 March 2005, MSF observed an adult male A. maculatum 
at a drift fence in Wabash County, Indiana, USA, ca. 10.8 km SW of 
Wabash (Fig. 1). This was the only example of bifurcation among 
975 A. maculatum (0.10%) examined during that study. On 1 
March 2021, JBI and JJC observed an adult female A. texanum 
moving toward a pond in Wayne County, Indiana ca. 7.3 km WSW 
of Richmond (Fig. 2). This was the only example of bifurcation 
among 1568 drift fence captures of A. texanum at this site over 19 
years, accounting for 0.06% of captures through March 2021. This 
was also the only observation among more than a thousand other 
adults observed in Indiana over more than 40 years of fieldwork. 
Although tail bifurcation is not unexpected in urodeles given 
their regenerative capabilities (Tanaka 2003. Cur. Opin. Genet. 
Dev. 13:497–501), the precise cause is not clear. Hypotheses in 
nature include embryonic teratogenesis (unreported to date), 
larval damage from trematodes (Wyderko et al. 2015. Parasitol. 
Res. 114:3159–3165) or predators (unreported; but see Henle et 
al. [2012, op. cit.] for two records of bifurcation in salamandrid 

larvae of unknown cause), and post-metamorphic injury (e.g., 
by predators; Dawson 1932. Anat. Rec. 52:139–149; Lynn 1950. 
Herpetologica 63:81–89). Although we suspect our individuals 
developed a second tail through injury by a predator, we cannot 
be certain of that cause.
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AMBYSTOMA MACULATUM (Spotted Salamander). TAIL BI-
FURCATION. Tail bifurcation is an uncommon occurrence in 
natural salamander populations. It is hypothesized that it is the 
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Fig. 1. Ambystoma maculatum with bifurcated tail from Wabash 
County, Indiana, USA. 
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Fig. 2. Ambystoma texanum with bifurcated tail from Wayne County, 
Indiana, USA. 
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result of abnormal tail regeneration due to partial amputation 
(Henle et al. 2012. J. Herpetol. 46:451–455). After damage to the 
tail, regenerated tissue does not align with the original tail, re-
sulting in a split tail. An earlier review reports only 34 accounts 
of salamander tail bifurcations in 13 species (Henle et al. 2012, 
op. cit.). Since then, there have been a few additional reports of 
natural tail bifurcation in other species, such as Plethodon ci-
nereus (Red-backed Salamander; Liebgold 2019. Herpetol. Bull. 
148:35–36) and Desmognathus fuscus (Northern Dusky Salaman-
der; Hartzell 2017. Herpetol. Notes 10:181–182).

Ambystoma maculatum is found throughout most of 
eastern North America, living in damp areas with thick leaf 
litter and vernal pools or ponds (Brodmann 2013. In Pfingsten 
et al. [eds.] Amphibians of Ohio, pp. 113–127. Ohio Biological 
Survey, Columbus, Ohio). Despite existing in high densities 
in some areas and being relatively well-studied, there are few 
reports of tail bifurcation in this species (two in Henle et al. 
2012, op. cit.), though other developmental anomalies have been 
observed (Worthington 1974. Herpetologica 30:216–220). On 12 
March 2021 at ca. 2145 h, we found a spotted salamander with 
a bifurcated tail at the Stratford Ecological Center in Delaware, 
Ohio, USA (40.2582°N, 83.0816°W; WGS 84). The individual was 
caught by hand in a vernal pool along with multiple other typically 
developed individuals of the same species. This salamander had 
an SVL of 88.4 mm, tail length of 76.5 mm, and the bifurcation 

split was 11.9 mm (Fig. 1). This individual appeared healthy and 
was released after observation. 
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AMBYSTOMA TEXANUM (Smallmouth Salamander) and 
PSEUDACRIS CRUCIFER (Spring Peeper). PREDATOR CACH-
ING. Ambystomatid salamanders frequently use the runs or bur-
rows of Blarina brevicauda (Northern Short-tailed Shrew; e.g., 
Madison 1997. J. Herpetol. 31:542–551). These shrews are known 
to cache salamander prey (Robinson and Brodie 1982. Amer. 
Midl. Natur. 108:369–375), are assumed to be predators of am-
bystomatids (Petranka 2010. Salamanders of the United States 
and Canada. Smithsonian Press, Washington D.C. 592 pp.), and 
have been used in laboratory experiments investigating ambys-
tomatid salamander defensive responses (Brodie 1977. Copeia 
1977:523–535), as well as the toxicity of their skin secretions in 
repelling predators (DiGiovanni and Brodie 1981. Herpetologica 
37:234–237). Adult Ambystoma texanum are known to adopt de-
fensive postures against predators, and to produce toxic skin se-
cretions from their tails (Petranka 2010, op. cit.). However, there 
appears to be no record of actual predation or caching of A. texa-
num by a shrew (Hamilton 1930. J. Mammal. 11:26–39; Aitchison 
1987. Mammal. Rev. 17:1–24; Petranka 2010, op. cit.; Pfingsten et 

Fig. 1. Ambystoma maculatum with tail bifurcation from Ohio, USA.

Fig. 1. Cache of Blarina bevicauda under plywood coverboard in 
Wayne County, Indiana, USA as discovered on 10 March 2021. Upper 
Ambystoma texanum individual was still alive but paralyzed when 
found. Note the bleeding wound at the base of tail. Part of the viscera 
and the entire tail of the second individual lies just below the live 
individual in the photograph.
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al. 2013. Ohio Biol. Surv. Bull. New Ser.17:1–899). Blarina brevi-
cauda is also known to cache frog prey (Robinson and Brodie 
1982, op. cit.), but I could find no field record of caching Pseud-
acris crucifer by B. brevicauda.

On 10 March 2021 (midday) under a plywood coverboard, 
I observed a cache presumed to be of a B. brevicauda that 
contained two adult A. texanum in Wayne County, Indiana, USA, 
ca. 7.3 km WSW of Richmond (Fig. 1). Although I did not observe 
the act of predation, B. brevicauda were commonly found under 
coverboards in the area, and the runs and cache were similar 
to others I have seen that were known to have been created by 
this species of shrew. When discovered, only the tail and some 
of the viscera of one individual salamander remained, along 
with a paralyzed but living individual, with an open wound to 
the base of the tail. The coverboard was replaced within 1 min 
of discovery. On 14 March 2021 (midday), I revisited the site 
(Fig. 2) and found that the dismembered but intact tail had been 
moved away about 12 cm, the entire, paralyzed individual was 
completely gone, and a new group of three living but paralyzed P. 
crucifer had been cached. Three, eight, and ten days later when 
checked again, the then fungus-covered tail was still present 
as were the three paralyzed frogs. However, on the tenth day 
an adult B. brevicauda was present in the run next to the frogs. 
Over 100 coverboards are found near wetlands at this site and 
have been checked sporadically for 21 years, and I have never 
before observed caching of salamanders at this site, despite the 

presence of at least six other salamander species. However, I have 
occasionally observed cached P. crucifer (over 10 individuals in 
some cases) in the past, although I have observed hundreds of 
caches of snail and/or earthworms. These observations suggest 
that B. brevicauda is a rare but natural predator of both A. 
texanum and P. crucifer, caches both species, and apparently 
finds the tail of this salamander distasteful. Unfortunately, I 
could not verify the fate of the paralyzed salamander.
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ANDRIAS JAPONICUS (Japanese Giant Salamander). HOMING 
BEHAVIOR. Andrias japonicus is a fully aquatic giant salaman-
der. Prior to the summer breeding season in late August and early 
September, large mature male A. japonicus seek hidden burrows 
with narrow openings along stream banks as nesting sites (Ku-
wabara et al. 2005. Nat. Hist. Nishi-Chugoku Mtn. 10:101–133; 
Tochimoto 2005. In Matsui [ed.], The Directions in Batrachology, 
pp. 28–39. Shokabo, Tokyo, Japan). A larger male, called a den 
master, occupies a suitable burrow as a nesting site and waits 
for gravid females to visit its nest to spawn. A den master guards 
its nest by aggressively attacking other males that attempt to en-
ter the nest (Kawamichi and Ueda 1998. J. Herpetol. 32:133–136; 
Kuwabara and Nakagoshi 2009. Nat. Hist. Nishi-Chugoku Mtn. 
14:11–50). After spawning, a den master remains in the nest and 
provides care for its offspring until the larvae leave the nest the 
following spring (Okada et al. 2015. J. Ethol. 33:1–7; Takahashi et 
al. 2017. J. Zool. 302:24–31). Throughout the nest occupation pe-
riod, a den master continues guarding against intruders, other 
conspecific males, or predators, and shows strong fidelity to its 
nest (Takahashi et al. 2017, op. cit.). Populations of A. japonicus 
have been declining and are given the highest protection as a 
“Special Natural Monument” by a Japanese law (Cultural Prop-
erties Protection Law).

In addition to the long-term occupation and the active 
guarding of the nesting site by a den master, homing behavior 
to its nesting site likely indicates a high level of fidelity to the 
nesting site. Although homing behavior in the Cryptobranchidae 
has been reported for Cryptobranchus alleganiensis (Hellbender) 

Fig. 2. Caches of Blarina brevicauda in same tunnel system as in Fig. 
1 when checked on 14 March 2021. Walnut seed lies in same position 
for orientation. Note that the full individual is gone, that the tail has 
been displaced (lower black arrow), and that three paralyzed Pseud-
acris crucifer have been recently cached nearby (upper black arrow).

Fig. 1. A stream environment of the conservation management work 
area in Hinogawa River, Tottori Prefecture, Japan, on 3 December 
2015. The left bank is the planned site of riparian construction. The 
nesting site of Andrias japonicus was discovered on the right bank.
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and A. japonicus, the reported observations varied from species to 
species because of the broad applicability of the term “homing”. In 
sedentary C. alleganiensis, for instance, returning to the location 
of capture after artificial translocation was reported as homing 
behavior (Hillis and Bellis 1971. J. Herpetol. 5:121–126; Blais 
1996. M.S. Thesis, State University of New York at Binghamton, 
Binghamton, New York). In A. japonicus, a den master returning 
to its own nest after patrolling around the 2–3 m radius area of 
its nest was reported as possible homing behavior (Kobara 1985. 
The Giant Salamander. Doubutsusha, Tokyo, Japan. 236 pp.). We 
use “nest-homing behavior” in the present report, as returning 
behavior by a den master to his breeding nest. Here, we report an 
observation demonstrating long-distance nest-homing behavior 
by a den master A. japonicus.

The nest-homing behavior was observed unexpectedly during 
conservation management work for A. japonicus in Hinogawa 
River, Tottori Prefecture, Japan (35.1334°N, 133.2457°E; WGS 84), 
carried out from 28 November to 2 December 2015. To mitigate 
impacts of a riparian construction project on the local population 
of A. japonicus, we conducted a survey and captured A. japonicus 

within the planned construction area 
and released them at upstream sites. 
The survey area was 270 m in length 
along the stream, 15–30 m in width 
with natural or concrete revetment 
banks on bedrock, and 20–180 cm in 
water depth (Fig. 1). The two release 
sites were located 1.4 km (Site 1) and 
3.0 km (Site 2) upstream of the survey 
area. All A. japonicus captured were 
translocated by a car in plastic cases 
filled with stream water and were 
released at one of the two release 
sites.

Out of seven adult A. japonicus 
captured, a large adult male (99 cm 
total length, 7.41 kg; No. 6 in Table 1) 
displayed an obvious nest-homing 
behavior. On 28 November 2015, we 
captured this adult male in the survey 
area at 2056 h, and released the 
individual at Site 1 at 2210 h. On the 

next day, 29 November 2015, we captured the same adult male in 
the survey area at 2013 h, and again released the individual, this 
time at Site 2, 1.6 km further upstream of Site 1, at 2142 h. On 
3 December 2015, we found a breeding nest in the survey area 
under a bank covered with vegetation. There were 33 larvae in 
the nest (average total length = 44 mm; all larvae were placed 
back into the original nest immediately after measuring), but 
the den master was absent. On the next day, 4 December 2015, 
however, we found a large adult male guarding the nest (Fig. 2). 
On 17 December 2015, we were able to capture this den master 
and identified it as the adult male No. 6 based on body size, 
body mass and its unique mosaic color pattern on its dorsum. 
We returned the den master back to the breeding nest. Because 
of the discovery of an active nest of this protected species, the 
riparian construction project was postponed until the following 
spring.

It is notable that the den master exhibited nest-homing 
behavior to its nest twice within such a short time, the first time 
from 1.4 km upstream in one day and the second time from 3.0 
km upstream in five days. In total, the adult male was located 
four times and captured three times. For the first time, it was 
captured by a bait trap at 5 m upstream of its nest (the initial 
capture). For the second time, it was captured by a bait trap at 
15 m upstream of its nest (after the first translocation). For the 
last time, it was captured at its nest. Although the first capture 
was not at the nest, a series of these observations suggests that 
the adult male had been a den master even before the survey 
and that it was captured for the second time during the course of 
returning to its nest after the first translocation.

The observations described above suggest that an A. japonicus 
den master is capable of finding its nest and of conducting long 
distance migrations back to its nest after translocation. To our 
knowledge, this is the first report of nest-homing behavior of a 
cryptobranchid over such a long distance. Since an A. japonicus 
den master provides paternal care for its eggs and hatchlings 
continuously over several months (e.g., tail fanning to oxygenate 
the eggs, hygienic filial cannibalism to prevent the spread of 
water mold infections), nest-homing behavior by a den master 
should have evolved along with these paternal care behaviors 
(Okada et al. 2015, op. cit.; Takahashi et al. 2017, op. cit.).

Fig. 2. The male Andrias japonicus No.6 (den master) engaged in 
guarding behavior at the entrance of his breeding nest on 4 Decem-
ber 2015.

taBLe 1. Adult Andrias japonicus captured during conservation management work in Tottori 
Prefecture, Japan. Adults captured were released 1.4 km (Site 1) or 3.0 km upstream (Site 2) within 
the same capture day.

ID Sex Capture date Capture time Release time Release site Total length (cm) Mass (kg)

1 M 28 Nov 2015 1450 h 2001 h Site 1 87 4.68

2 M 28 Nov 2015 1510 h 2003 h Site 1 90 4.76

2 M 29 Nov 2015 1413 h 2049 h Site 2 – –

3 M 28 Nov 2015 1510 h 2006 h Site 1 94 5.10

4 M 28 Nov 2015 1530 h 2201 h Site 1 71 2.55

5 F 28 Nov 2015 1912 h 2204 h Site 1 74 3.26

6 M 28 Nov 2015 2056 h 2210 h Site 1 99 7.41

6 M 29 Nov 2015 2013 h 2142 h Site 2 – –

6 M 04 Dec 2015 1138 h 1 – – – –

6 M 17 Dec 2015 1345 h 2 – – – –

7 M 30 Nov 2015 1840 h 2138 h Site 2 76 3.06

1 Individual not captured.
2 Released at the site captured.
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In the future, an additional method for more effective 
conservation management work for A. japonicus is worth 
a mention here. This observation was made because we 
captured the den master unexpectedly during our conservation 
management work. In Tottori Prefecture, conservation 
management work for A. japonicus is typically conducted a few 
days before planned riparian construction projects during the 
non-flood season from October to May when finding nesting 
sites is difficult. Therefore, for future conservation management 
work, a pre-survey should be added to find nesting sites during 
the breeding season, in late August and early September, in order 
to conserve A. japonicus more effectively.

We thank Mizuki K. Takahashi for his valuable comments on 
the earlier draft.
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BOLITOGLOSSA NYMPHA. JUMPING BEHAVIOR. The defense 
mechanisms of salamanders have been amply studied (e.g., Bro-
die et al. 1974. Herpetologica 30:79–85; Dodd and Brodie 1976. 
Herpetologica 32:269–290; Itgen and Sessions 2016. Copeia 
104:182–188; Gildemeister et al. 2017. Acta Ethol. 20:157–164). 
Among these mechanisms, the first record of a leaping salaman-
der was reported by Murphy (1917. Copeia 51:105–106). To date, 
20 species are reported to jump. In recent years the use of slow-
motion photography has given us a better understanding of this 
behavior (e.g., Ryerson 2013. Copeia 51:105–106; Hessel 2014. 
M.S. Thesis, Northern Arizona University, Flagstaff, Arizona. 36 
pp.; Ryerson et al. 2016. J. Zool. 299:51–57; Brown and Deban 
2020. Zoology 138:125724). In the genus Bolitoglossa, jumping to 
escape from predators is reported only for B. colonnea (Leenders 
and Watkins-Colwell 2003. Phyllomedusa 2:101–104) and B. lig-
nicolor (Phillips and Nicholson 2013. Herpetol. Rev. 44:489).

We performed a herpetological census between 0 and 850 
m elev. at El Estor of the Bocas del Polochic Wildlife Refuge, 

Izabal, Guatemala. The salamander community here includes 
B. dofleini, B. mexicana, and B. nympha (B. rufescens species 
group, subgenus Natotriton). While we were photographing live 
individuals, a B. nympha (Universidad del Valle de Guatemala, 
Amphibians Collection [UVG] A1900) leaped into the leaves used 
as background. We recorded a video of a second jump (Fig. 1; 
video at: http://dx.doi.org/10.26153/tsw/17403). Jumping may 
not be the first choice of antipredator behavior in B. nympha. 
Lee (2000. A Field Guide to the Amphibians and Reptiles of the 
Maya World: The Lowlands of Mexico, Northern Guatemala, 
and Belize. Cornell University Press, Ithaca, New York. 402 pp.) 
reported the use of an elevated and undulating tail as a defense 
mechanism, which appears to be a more frequent behavior for 
B. nympha. We only observed jumping on two occasions for one 
individual B. nympha during one census season. 

We compared the stop motion images from our video 
with other available videos (e.g., McNeely 2015. youtu.
be/kekKqg4Gwwg; HARCC FrogRescue 2018. youtu.be/
FLH8lSGExXc; Brown and Deban 2020 op. cit.). The jump was 
initiated by a hip-twist behavior, but B. nympha moved more in 
the vertical axis (parachute posture; Fig. 1H–J) than salamanders 
with longer tails (e.g., Cryptotriton nasalis, Nototriton brodiei, 
Plethodon cinereus, and the 10 species shown in Brown and 
Deban 2020, op. cit.). These actions could compensate for the 
short length of the animal (39.17 mm SVL; Campbell et al. 2010. 
Misc. Publ. Mus. Zool. Univ. Michigan 200:41–45) and permit 
it to jump a longer distance. Bolitoglossa nympha forages for 
small insects and their larvae on tree trunks and low-lying large 
arums, bromeliads, and similar plants. Their jumping ability 
could enable them to both escape predation and to mobilize 
more rapidly between microhabitats making prey capture 
more efficient. Jumping behavior may be more common in 
salamanders than previously assumed. Further studies should 
be performed to fully understand these behaviors. 

We thank the National Council for Protected Areas (CONAP) 
for research and collection permits, Fundación Defensores de 
la Naturaleza for allowing us to visit Bocas del Polochic Wildlife 
Refuge, and Eric N. Smith for all his help and encouragement.

Fig. 1. Stop motion images from a 0.56-s video sequence: A–F) showing the body accommodation; G–H) hip-twist jump; I–K) airborne-para-
chute position; L) landing position of Bolitoglossa nympha. 
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CRYPTOBRANCHUS ALLEGANIENSIS ALLEGANIENSIS (East-
ern Hellbender). LARVAL PREDATION. Salmonids have been 
identified as dominant predators of larval amphibians, par-
ticularly salamander larvae (Barr and Babbitt 2007. Freshw. Biol. 
52:1239–1248). The presence of trout in lakes has been linked to 
lower survival in Gyrinophilus porphyriticus (Spring Salamander; 
Resetarits 1995. Oikos 73:188–198) and reduced larval salamander 
densities for Ambystoma macrodactylum (Long-toed Salamander; 
Tyler et al. 1998. Conserv. Biol. 12:94–105). In some extreme cases, 
the presence of Oncorhynchus mykiss (Rainbow Trout) led to near-
ly zero survival of larval A. macrodactylum (Pearson 2009. Can. J. 
Zool. 87:948–955). Larval salamanders such as Salamandra sala-
mandra (Fire Salamander) may increase their use of refuge habi-
tat in the presence of Salmo trutta (Brown Trout; Bylak 2018. Can. 
J. Zool. 96:213–219). Indeed, larval Cryptobranchus alleganiensis 
bishopi (Ozark Hellbender) can actively retreat into interstitial 
spaces when disturbed (Pitt et al. 2016. Herpetol. Bull. 138:36–37). 
However, they may show altered, weak anti-predatory behavioral 
responses to introduced non-native or naturalized predators such 
as O. mykiss (Gall 2009. Ethology 116:47–58).

On 8 April 2020, angler Austin Hall discovered a partially 
digested, gilled larval C. a. alleganiensis, inside the stomach 
contents of an O. mykiss (ca. 30 cm total length) he had caught 
on private property in Hatchery Supported Trout Waters of the 
South Toe River, Yancey County, North Carolina, USA (794 m 
elev.; specific GPS point is withheld but is on file with the North 
Carolina Wildlife Resources Commission, NCWRC). The NCWRC, 
as well as private groups, routinely stock trout in this system at 
numerous bridge and roadside access points throughout the year, 
and self-sustaining populations of both O. mykiss and S. trutta 
occupy the river.

The NCWRC’s most recent stocking event in the South Toe 
River prior to the date of capture was on 26 March 2020, when 
an estimated 520 O. mykiss were released along with 10 S. trutta 
and 1,970 Salvelinus fontinalis (Brook Trout). The closest known 
upstream and downstream stocking points to this capture are ca. 
4.3 and 1.6 km linear stream distance away, respectively. A recent 
study in western North Carolina found that 71% of radio tagged, 

stocked trout remained within 1.6 km of stocking locations, 
whereas 6% migrated 9.7 km or more (Flowers et al. 2019. Trans. 
Am. Fish. Soc. 148:3–20).

Upon discovery of the recently digested larval salamander, it 
was carefully examined, photographed, and later identified as a 
larval C. a. alleganiensis by the overall size, dark color pattern, and 
overall body morphology (Fig. 1). This record is the first reported 
evidence for predation of O. mykiss on larval C. a. alleganiensis. 
We expect predation on hellbender larvae has the potential to 
be most prevalent in spring (similar to this observation) when 
they are emerging from adult shelters and trout are often stocked 
in high numbers. In North Carolina, opening day of Hatchery 
Supported Trout Waters is always the first Saturday in April, and 
in 2020, opening day fell on 4 April, just prior to this capture. 
Typically, stocked trout are harvested quickly with short periods 
of residency; however, early spring provides a unique situation as 
fish released in March (when Hatchery Supported Trout Waters are 
closed) may have longer residency times until they are harvested 
compared to stocking events other times of the year.

A recent study in western North Carolina comparing stomach 
contents of stocked versus wild trout (harvested September 
through May) revealed that wild trout ate more often and were 
more selective of prey items such as fish, insects, and gastropods, 
while stocked trout ate less often, if at all, and were less selective; no 
amphibians were reported among stomach contents (Fischer et al. 
2019. Trans. Am. Fish. Soc. 148:771–784). We recommend further 
examination of this potential, and significantly understudied, 
source of predation as well as potential behavioral responses 
(predator avoidance) of larval and juvenile C. a. alleganiensis in 
the presence of salmonids.

We thank Austin Hall for sharing his observation and photos.
SHEM D. UNGER, Biology Department, Wingate University, Wingate, 
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USA; JOHN D. GROVES, North Carolina Zoological Park, Asheboro, North 
Carolina 27205, USA.

DESMOGNATHUS FUSCUS (Northern Dusky Salamander). LAR-
VAL PARASITISM. The larval stage of trombiculid mites, or chig-
gers, of the genus Hannemania are known to parasitize numerous 
species of amphibians, including plethodontid salamanders (An-
thony et al. 1994. Am. Midl. Nat. 132:302–307). Larval trombicu-
lid mites produce saliva that destroys the host’s epidermal cells; 
connective tissue is then deposited as a capsule around the mite, 
resulting in concentrated redness, inflammation, necrosis, and 
raised abscesses in the dermis known as trombiculidiasis (Sladky 
et al. 2000. J. Zoo Wildl. Med. 31:570–575). However, parasitism by 
Hannemania sp. has only been reported on adult amphibians.

On 7 April 2017, I captured a gilled, larval Desmognathus 
fuscus (25.11 mm TL) with two mites (Hannemania sp.) on the 
venter of the tail in a first order, second-growth stream at the 
University of Kentucky’s Experimental research station, Robinson 
Forest, Breathitt County, Kentucky, USA. Then on 14 April 2017, at 
an adjacent stream, I captured a second larval D. fuscus (25.07 mm 
TL) with a single mite on the venter of the tail. To my knowledge, 
these are the first observations of Hannemania sp. parasitizing 
larval salamanders.

JACOB M. HUTTON, Department of Biological Sciences, Southern Il-
linois University, Carbondale, Illinois 62901, USA; e-mail: jakemhutton1@
gmail.com.

Fig. 1. A) Cryptobranchus alleganiensis alleganiensis larva found in 
the stomach of an Oncorhynchus mykiss (in background); B) view 
showing presence of compressed dark colored gills. 

PH
O

TO
S 

BY
 A

U
ST

IN
 H

A
LL



Herpetological Review 52(4), 2021

818    NATURAL HISTORY NOTES

NECTURUS MACULOSUS (Mudpuppy). PREDATION. Necturus 
maculosus is found in lakes, reservoirs, and stream systems, with 
common predators including Nerodia sipedon (Northern Water-
snake), Cryptobranchus alleganiensis (Eastern Hellbender), Lon-
tra canadensis (River Otter), Ardea herodias (Great Blue Heron), 
predatory fish (Harris 1959. Field and Lab. 27:105–111) and even 
larger mudpuppies (Bishop 1941. Salamanders of New York. New 
York State Museum Bulletin 324, Albany, New York). Fisheries as-
sessments often include anecdotal reports of N. maculosus en-
countered in various sized lakes in northern areas of the United 
States, such as Wisconsin (Watermolen 2018. Bull. Chicago 
Herpetol. Soc. 53:57–60), but data are largely missing for lakes 
across Appalachia. In recent years, and after media outreach by 
the North Carolina Wildlife Resources Commission, anglers are 
starting to report N. maculosus captures while bait fishing in 
Fontana Lake (Graham and Swain counties), particularly dur-
ing the spring season. However, predation events on adult N. 
maculosus are largely unknown from Appalachian lakes or other 
aquatic habitats. Moreover, little information exists for N. macu-
losus in North Carolina, the largest of three Necturus species in 
the state (Brimley 1924. J. Elisha Mitchell Sci. Soc. 40:166–168), 
with reports of them occurring nearby in the Little River of Ten-
nessee (Nickerson et al. 2002. J. N.C. Acad. Sci.118:27–34) and in 
the Little Tennessee River drainage in North Carolina (Williams 
et al. 2011. Herpetol. Rev. 42:561). 

Within their known range, capture probability of N. maculosus 
in lakes is low, with potential for impacts of chemicals used for 
control of Petromyzon marinus (Sea Lamprey), in Vermont 
(Chellman et al. 2017. Herpetol. Conserv. Biol. 12:422–434). 
Necturus species have been found at higher probabilities during 
lower temperatures, in shallow water with reduced water clarity, 
as well as in more fast-flowing deep channels (Craig et al. 2015 
Herpetol. Conserv. Biol. 10:926–934). Distribution information 
may be lacking across the southeastern USA due to variation in 
effective sampling methods (i.e., trapping, netting) and broad 
niche use in lake systems across age classes (Beattie et al. 2017. 
J. Great Lakes Res. 43:132–143). In nearby South Carolina, the 
related Necturus punctatus (Dwarf Waterdog) is documented 
to occur in streams with slow currents and undercut banks 
containing leaf material, mud and silt (Meffe and Sheldon 1987. 
Herpetologica 43:490–496). 

In the southeastern USA, Micropterus henshalli (Alabama 
Bass) has been linked to declines in native Micropterus species 
(Judson et al. 2021. Ecol. Freshw. Fish. 30:306–319). The link 
between introduced fish and salamander mortality in lakes is well 
established (Tyler et al. 1998. Conserv. Biol. 12:94–105). However, 
the predatory/prey relationship between fish and N. maculosus 
is largely unknown but may be linked to overall activity and 
encounter patterns, stream temperature, or other factors.

On 15 May 2020, while fishing a ca. 3 m deep section of 
Fontana Lake, Graham County, North Carolina, USA (35.43432°N, 
83.71159°W; WGS 84; ca. 998 m elev.), angler Chris Pridmore 
caught a M. henshalli (ca. 3.4 kg mass). On the boat deck, the bass 
regurgitated an adult N. maculosus (ca. 20 cm TL). Fontana Lake 
is a reservoir impounded by the hydroelectric Fontana Dam on 
the Little Tennessee River bordering Nantahala National Forest 
and the Great Smoky Mountains National Park. The predated N. 
maculosus was readily identifiable by overall body morphology, 
including dorsal pattern and external gills, and showed little 
evidence of decay and was likely recently consumed. The only 
visible damage to the individual was on the posterior, dorsal area 
of the tail.

In their native Alabama and Georgia, M. henshalli reach 
a large size (up to 4.6 kg mass) and are capable of living up to 
14 years. They were introduced by private anglers to Fontana 
Lake and other impounded waters in North Carolina (Rider 
and Maceina 2015. Am. Fish. Soc. Symp. 82:83–91). These 
unauthorized releases resulted in undesired competition and 
negative effects on native bass fisheries (Dorsey and Abney 2016. 
J. Southeast. Assoc. Fish. Wildl. A. 3:161–166).

The M. henshalli releases in the state occurred more than 
20 years ago, and naturalized populations have significantly 
increased in abundance in the last decade, with M. henshalli–M. 
dolomieu (Smallmouth Bass) hybrids now the most common 
bass in Fontana Lake. Therefore, it is likely the fish which 
regurgitated the N. maculosus was a hybrid. Further, the impact 
of this predatory fish on native species, like N. maculosus, is 
unknown but could be significant (P. Wheeler, pers. comm.).

This record is the first reported evidence of a predation event 
by a game fish, and in this case the non-native, M. henshalli, 
on adult N. maculosus in North Carolina. Necturus maculosus 
is legally protected and listed as a North Carolina Species of 
Special Concern, with little known regarding its natural history 
or distribution in the state. Future surveys to target understudied 
aquatic habitats in North Carolina will include winter trapping, 
snorkeling, dip-netting, and environmental DNA (eDNA) 
surveys, recently found to be successful in detecting Necturus 
species (Collins et al. 2019. Amer. Mid. Nat. 182:191–202). 
Additionally, further work should be considered to elucidate 
predator-prey dynamics in lake systems across North Carolina 
and across Appalachia and the impact of non-native fish on 
native N. maculosus. 

We thank Chris Pridmore for sharing his observation and 
photo and North Carolina Wildlife Resources Commission 
fisheries biologist Powell Wheeler for his insight.

SHEM D. UNGER, Biology Department, Wingate University, Wingate, 
North Carolina 28174, USA (e-mail: s.unger@wingate.edu); LORI A. WIL-
LIAMS, North Carolina Wildlife Resources Commission, Raleigh, North 
Carolina 27699-1702, USA; JOHN D. GROVES, North Carolina Zoological 
Park, Asheboro, North Carolina 27205, USA.

ONYCHODACTYLUS JAPONICUS (Japanese Clawed Salaman-
der). POLYMELIA. Limb deformities of amphibians occur natu-
rally due to mutation, errors in development, and injury with a 
frequency of 0–5% in healthy populations (Johnson et al. 2001. 
Herpetologica 57:336–352). However, several causes, including 
ultraviolet radiation, chemical contamination, and fluke infec-
tion, have been reported to induce more frequent and severe 
deformations in amphibians, which may contribute to popula-
tion decline (Blaustein and Johnson 2003. Front. Ecol. Environ. 
1:87–94). To date, the largest number of reports of amphibian de-
formities comes from North America and Europe, with fewer re-
ports from Asia (Lannoo 2009. In Heatwole and Wilkinson [eds.], 
Amphibian Biology, Volume 8, Amphibian Decline: Disease, 
Parasites, Maladies, and Pollution, pp. 3089–3111. Surrey Beatty 
& Sons, Chipping Norton, Australia). Here, we report a case of 
polymelia, the replication of limb segments, in Onychodactylus 
japonicus from Japan.

On 28 July 2019, during the monitoring of the salamander 
population at Mt. Kanmuriyama, Hiroshima Prefecture, Japan 
(34.37°N, 132.07°E; WGS 84; 1150 m elev.), a dead male O. 
japonicus was collected with an extra limb emerging from the 
upper arm of its right forelimb (62.0 mm SVL; Fig. 1A). This 
specimen was distinguished from the sympatric congener 
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O. kinneburi by the presence of dark markings on its chest 
(Yoshikawa et al. 2013. Zootaxa 3693:441–464) and deposited 
in the Amphibian Collection of Hiroshima University Museum 
(HUM-AM 014). Close inspection revealed that this O. japonicus 
was sexually mature, as it had a pair of developed testes and 
black claws that Onychodactylus salamanders develop during 
the breeding season (Poyarkov et al. 2012. Zootaxa 3465:1–106). 
In addition, we confirmed the presence of adhesive secretions, 
released as an anti-predator response (Evans and Brodie 1994. 
J. Herpetol. 28:499–502), on the tail of this specimen. Thus, it 
is possible that this O. japonicus died due to a predator attack, 
although no deep wounds were observed.

The extra limb was smaller in size compared to its other 
forelimbs and had two toes (Fig. 1B). According to the 
radiograph, the extra limb contained only one forearm bone and 
two phalanges on each toe (Fig. 1C) and did not appear to have 
been as functional as a normal forelimb. Since only one of the 
172 adult individuals observed during monitoring from 2018 to 
2020 was deformed (0.58%), the deformity of this O. japonicus 
was likely to have occurred naturally. Given that the radiograph 
showed a bone-like fragment around the humerus and radius 
that seemed to be from a past fracture, the extra limb could 
have resulted from incorrect regeneration following that injury. 
Polymelia has been documented in an adult male O. kinneburi 
(originally described as O. japonicus, collected on Shikoku 
Island; Sato 1943. Nippon-san Yubirui Sosetsu [A Monograph of 
the Japanese Tailed Batrachians]. Nippon shuppansha, Osaka, 
Japan. 520 pp.), but to our knowledge, this is the first record of 
polymelia in O. japonicus.

We are deeply grateful to Noriyuki Nonoue for providing 
valuable advice on this note. The authors would like to thank 
Enago (www.enago.jp) for the English language review.

CHIAKI KAMBAYASHI, Department of Bio-Science, Nagahama In-
stitute of Bio-Science and Technology, 1266 Tamura, Nagahama, Shiga 
526-0829, Japan (e-mail: chkambayashi@gmail.com); JUNICHI NAITO, 
1-6-14 Honmachi, Fuchu, Hiroshima, Hiroshima 735-0006, Japan; NORIO 
SHIMIZU, Hiroshima University Museum, 1-1-1 Kagamiyama, Higashihiro-
shima, Hiroshima 739-8524, Japan.

PARAMESOTRITON GUANGXIENSIS (Guangxi Warty Newt). 
DEFENSIVE BEHAVIOR. In nature, salamanders and newts have 
a variety of ways to escape from predators. Defensive behaviors 

often occur in toxic species with bright warning coloration, 
where body parts displaying red or orange patterns are present-
ed to the predator (Sparreboom 2014. Salamanders of the Old 
World. KNNV Publishing, Zeist, The Netherlands. 431pp.). On 7 
January 2021, at 1010 h, the defensive behavior of an adult female 
Paramesotriton guangxiensis was observed in a small stream (ca. 
0.2 m deep, ca. 2.5 m wide) at Quang Thanh, Nguyen Binh, Cao 
Bang, Vietnam (22.57880°N, 105.92414°E; WGS 84; 749 m elev.). 
The air temperature was 12°C, and the humidity was around 87% 
at the time of capture. The newt was captured by dip net. When 
touched by hand, the newt immediately coiled its tail, closed its 
eyes, and curved its body, resulting in the tail being drawn close 
to the head. Its limbs were also folded close to the body (Fig. 1). 
We could not detect any noxious odor at this time, but its body 
seemed to be more slippery than before the disturbance due to 
increased production of mucus. The newt kept this posture even 
when we turned its body over. It finally returned to a normal pos-
ture several minutes after being released into the water. A similar 
behavior was reported for P. longliensis (Nishikawa et al. 2014. 
Herpetol. Rev. 45:475–476), but this is the first observation of de-
fensive behavior for P. guangxiensis.

DUNG VAN TRAN, Graduate School of Global Environmental Stud-
ies, Kyoto University, Yoshida-honmachi, Sakyo-ku, Kyoto 606-8501, Ja-
pan, and Wildlife Department, Vietnam National University of Forestry, 
Xuan Mai, Chuong My, Ha Noi, Vietnam (e-mail: trandungfuv@gmail.com); 
KANTO NISHIKAWA, Graduate School of Global Environmental Studies, 
Kyoto University, Yoshida-honmachi, Sakyo-ku, Kyoto 606-8501, Japan, 

Fig. 1. A) Onychodactylus japonicus with an extra forelimb (HUM-AM 
014). Scale bar = 10 mm; B) close-up of the extra limb; C) radiograph 
of the extra limb.

Fig. 1. Defensive posture of a female Paramesotriton guangxiensis 
from Vietnam: A) dorsal view; B) ventral view.
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and Graduate School of Human and Environmental Studies, Kyoto Univer-
sity, Yoshida Nihonmatsu-cho, Sakyo-ku, Kyoto 606-8501, Japan (e-mail: 
nishikawa.kanto.8v@kyoto-u.ac.jp).

PLETHODON CINEREUS (Eastern Red-backed Salamander). 
HABITAT USE. On 28 September 2019, at 1428 h, we found 
an adult Plethodon cinereus in a Sarracenia purpurea (Purple 
Pitcher Plant) leaf (Fig. 1). This observation took place at East-
ern Michigan University’s (EMU) Fish Lake Environmental Ed-
ucation Center, in Lapeer County, Michigan, USA (43.11624°N, 
83.24087°W; WGS 84). The P. cinereus and S. purpurea were found 
together in a floating bog which was dominated by sphagnum 
moss and not inundated. The S. purpurea was filled with water 
and the P. cinereus was partially submerged but alive (moved 
when prodded). The site was left for about an hour and when 
we returned for documentation, the P. cinereus remained in the 
pitcher plant, though the pitcher plant had been drained by a 
puncture on the side (presumably human-caused; an EMU class 
was traversing the area and crowded the pitcher plant to observe 
the salamander). Upon observation of the empty pitcher plant, 
the salamander (3.56 cm SVL) was removed from the pitcher 
plant (9.53 cm) and both were measured. After observation, the 
salamander was placed back into the pitcher plant.

Although pitcher plants are commonly regarded as predators 
of insects (Heard 1998. Am. Midl. Nat. 139:79–89), there have been 
several accounts of amphibians and reptiles being found within 
pitcher plants throughout the eastern United States and Canada 
(Butler et al. 2005. Northeast. Nat. 12:1–10; Moldowon et al. 2019. 
Ecology 100:e02770). This is the first account of a salamander 
species found within a S. purpurea leaf in the midwestern United 
States and only the second record of P. cinereus observed within 
a S. purpurea (Hughes et al. 1999. Herpetol. Rev. 30:160). It is 
unknown whether this observation was a predatory event by S. 
purpurea or an example of something else (e.g., commensalism 
or anomalous occurrence), however further research on the 

relationship between S. purpurea and P. cinereus could elucidate 
these observations. 

MOLLY DIXON (e-mail: mdixon18@emich.edu) and JENNIFER HARP-
ER, Department of Biology, Eastern Michigan University, 441 Mark Jefferson 
Science Complex, Ypsilanti, Michigan 48197, USA (e-mail: jharpe18@emich.
edu).

TARICHA GRANULOSA (Rough-skinned Newt). LARVAL OVER-
WINTERING and DIET. Taricha granulosa ranges from Juneau 
County, Alaska, USA south to Santa Cruz County, California (www.
amphibiaweb.org; 21 Jan 2021). In March 2017, we observed three 
large Taricha sp. larvae burrowed into the remains of a Rana dray-
tonii (California Red-legged Frog) egg mass at a pond (37.042°N, 
122.213°E; WGS 84; 116 m elev.) in Santa Cruz County, California. 
The egg mass being eaten by the larvae was one of 20 that had 
been translocated to this pond as part of a R. draytonii restoration 
effort. All of the other 19 translocated egg masses (10 of them pro-
tected by mesh enclosures intended to keep out adult newts) had 
disappeared. We surveyed for aquatic amphibians in this pond on 
the same day by visually surveying the edges of the pond, sweep-
ing the substrate with D-handled dip nets, and using a 12-ft kick 
seine operated by two people. In total, six large newt larvae were 
captured, measuring 26–32 mm SVL. These larvae were a uniform 
brown or gray and were 2–3 times as large as newly hatched T. to-
rosa larvae that were also caught in the pond during the same sur-
vey (SVL range: 9–11 mm). 

Mitochondrial cytochrome b haplotypes from the six large 
predatory larvae all matched published haplotypes isolated from 
the Rough-skinned Newt, T. granulosa. A subsequent survey of the 
pond in May revealed newly hatched larvae (8–10 mm SVL) with 
unmarked color patterns consistent with the known phenotype 
of T. granulosa. No larval R. draytonii were found in subsequent 
sampling. Given the known growth patterns of larval newts, it is 
likely that the large larvae we found in March had grown from eggs 
deposited the previous year (i.e., overwintered). 

Our observations of T. granulosa larvae consuming R. 
draytonii eggs is noteworthy because, although adult Taricha 
are known to eat eggs (e.g., Rathbun 1998. Herpetol. Rev. 29:165), 
our observations are the first that we could find that document 
larval newts consuming anuran eggs. In addition, although 
overwintering of T. granulosa larvae has been observed in 
populations near Crater Lake, Oregon (Farner and Kezer 1953. 
Amer. Midl. Natural. 50:448–462), larval overwintering has not 
been observed in any T. granulosa populations near the southern 
extent of its range. Limited reports have documented T. torosa 
overwintering (Carroll et al. 2005. Herpetol. Rev. 36:297), but 
the extent to which this phenomenon occurs in populations of 
both species is not well-documented and merits further study, 
especially since overwintering larvae may pose a heretofore 
undocumented predation risk to R. draytonii, which is federally 
threatened.

MICHAEL F. WESTPHAL, U.S. Bureau of Land Management, Marina, 
California, 95023 USA (e-mail: mwestpha@blm.gov); EVA GRUBER (e-
mail: evadgruber@gmail.com); EMMELEIA NIX (e-mail: emme.nix@gmail.
com); KAREN M. KIEMNEC-TYBURCZY, Biological Sciences Department, 
Humboldt State University, California 95521, USA (e-mail: karen.kiemnec@
humboldt.edu).

ANURA — FROGS

ANAXYRUS BOREAS (Western Toad). OPPORTUNISTIC SCAV-
ENGING. Anuran larvae are generally considered microphagous, 

Fig. 1. Plethodon cinereus in a Sarracenia purpurea leaf (after leaf 
puncture) from Michigan, USA. 
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feeding on bacteria, protozoans, algae, and small suspended 
particles within the water column (Stebbins and Cohen 1995. 
A Natural History of Amphibians. Princeton University Press, 
Princeton, New Jersey. 336 pp.). Kirchmeyer et al. (2015. Her-
petol. Rev. 46:236) described “the first report of opportunistic 
scavenging by a tadpole” when they observed Rhinella crucifer 
(Striped Toad) scavenging a dead Hypsiboas faber (Smith Frog). 
González-Mollinedo and Mármol-Kattán (2019. Herpetol. Rev. 
50:762) reported scavenging by Plectrohyla guatemalensis (Gua-
tamala Spikethumb Toad) on a millipede (order Polydesmida). 
Herein, we report on the opportunistic scavenging of a dead 
Lithobates catesbeianus (American Bullfrog) by Anaxyrus boreas 
larvae, in California, USA. 

The event occurred while we were conducting culling 
activities of L. catesbeianus at a freshwater pond located north of 
Calistoga, Sonoma County, California (38.64560°N, 122.66004°W; 
WGS 84). While culling, we shot a juvenile L. catesbeianus with 
an air-powered rifle and a tin pellet. The first shot was not 
immediately lethal, but a second shot killed the target animal. 
The second shot eviscerated the frog, leaving the body cavity 
open and exposed. The target animal was left in shallow water, 
to be retrieved after culling activities ceased in the immediate 
area. When we returned to the carcass it appeared to be moving, 
but we then noted that three to six larval A. boreas (approximate 
Gosner stage: 25–37) were vigorously feeding on the remains of 
the L. catesbeianus (Fig. 1). When the carcass was retrieved from 
the water, three A. boreas remained within the body cavity and 
continued to feed. The larvae quickly slipped off of the carcass 
and fell back into the pond where they sought refuge among 
floating vegetation. Unlike Kirchmeyer et al. (2015, op. cit.) we 
did not collect the A. boreas larvae, but we did retrieve the carcass 
of the L. catesbeianus for later stomach analysis and disposal.

Jordon et al. (2004. West. N. Am. Naturalist 64:403–405) 
reported observing predatory behavior in larval A. boreas 
wherein they preyed upon live Rana cascadae (Cascades Frog) 
larvae and Hyliola regilla (Pacific Treefrog) larvae, in Oregon, 
USA. They also reported cannibalism in A. boreas at the same 
location. The behavior they witnessed was suspected to “confer 
growth or survival benefits” to the larvae that feed on animal 
protein. Kupferberg (1997. Am. Zool. 37:146–159) suggested that 
“tadpoles can select the foods they grow best on”, while Crump 
(1990. Copeia 1990:560–564) suggested that the consumption of 
animal protein can enhance the growth rate of individual larvae. 
It appears that A. boreas does select food items that include dead 
sympatric species, upon which they can scavenge. Although 
the driver for this behavior is unknown from our very brief 
observations, when available, A. boreas will readily scavenge 
animal protein. González-Mollinedo and Mármol-Kattán (2019, 
op cit.), however, suggested that this type of behavior may 
increase a risk of exposure and transmission of chytridiomycosis 
to the scavenger. This should be considered when research 
is conducted on populations of larvae known to scavenge 
on species (or even genera) that are known to be infected by 
chytridiomycosis, ranavirus, or other pathogens.

We are grateful to the Peter Michael Winery for access to 
the site. Amanda Murphy provided a helpful review of the 
manuscript, for which we are grateful. This work was conducted 
under a Lake and Streambed Alteration Agreement 1600-2012-
0190-R3 with the California Department of Fish and Wildlife, and 
Scientific Collections Permit #0000040.

JEFF ALVAREZ, The Wildlife Project, P.O. Box 188888, Sacramento, Cal-
ifornia 95818, USA (e-mail: jeff@thewildlfieproject.com); JEFFERY T. WIL-
COX, Sonoma Mountain Ranch Preservation Foundation, 3124 Sonoma 
Mountain Road, Petaluma, California, USA.

ANSONIA LEPTOPUS (Brown Slender Toad). ANTIPREDATOR 
BEHAVIOR. Ansonia leptopus is a stream-dwelling bufonid frog 
occurring widely across the lowlands of Borneo. Information 
on antipredator responses of Ansonia is quite limited; only A. 
hanitschi is known to exhibit the unken reflex and to produce 
noxious secretions when it is disturbed (Malkmus et al. 2002. 
Amphibians and Reptiles of Mount Kinabalu (North Borneo). 
Koeltz Scientific Books, Königstein, Germany. 424 pp.). Recently 
we observed an example of an antipredator response by A. lepto-
pus, associated with thanatosis or tonic immobility, and here we 
report the observation.

At 2320 h on 20 August 2019, we found a female A. leptopus 
(54.5 mm SVL) at a small stream in Kubah National Park, 
Sarawak, Malaysia (1.606°N, 110.188°E; WGS 84; 315 m elev.). The 
air temperature was 24.0°C. The A. leptopus was on vegetation 
28 cm above the ground, and we captured it by hand. After 
taking some measurements and photographs, we released it on 
the ground, but it was immobile. When putting it in the prone 
position, it was immobile and listless, even when touched 
(Fig. 1A). However, when we put it in the supine position, it 
quickly flipped its body to the prone position (Fig. 1B–D). As an 
experiment we placed the A. leptopus on the ground in the supine 
position ten times and each time it quickly flipped its body to 
the prone position. A video recording of our observation is 
available at the Movie Archives of Animal Behavior (http://www.
momo-p.com/index.php?movieid=momo201104al01b). During 
the thanatosis display, the A. leptopus spread out its forelimbs 
and extended its hindlimbs, although its body was not rigid. 
During our experiment, there were some reflexive motions of 

Fig. 1. A dead juvenile Lithobates catesbeianus being opportunisti-
cally scavenged by several larval Anaxyrus boreas in Sonoma County, 
California, USA.
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the forelimbs and hindlimbs, but no noxious or toxic secretions 
were confirmed. After our observations, we put the animal on 
the ground, and it recovered and escaped several minutes later.

Tonic immobility is seen in a variety of animals as an 
antipredator response that follows physical contact by the 
predator and is thought to inhibit further attacks (Humphreys 
and Ruxton 2018. Behav. Ecol. Sociobiol. 72:22). The immobile 
behavior reported here can be considered thanatosis. In 

addition, it seems not to be simple immobility, since the A. 
leptopus was trying to hide its ventral surface and expose its 
dorsal surface, which is tougher, possesses skin glands, and is 
more camouflagic to the ground. Such behavior, immobility 
with protecting the more vulnerable ventral surface, may be an 
effective antipredator mechanism, although its true function 
and effectiveness needs to be tested.

NATSUHIKO YOSHIKAWA, Department of Biology, Keio University, 
Hiyoshi 4-1-1, Kohoku-ku, Yokohama 223-8521, Japan (e-mail: onycho-
dactylus@gmail.com); SANAMI YAMAMURA, Faculty of Science, Kyoto 
University, Sakyo, Kyoto 606-8502, Japan; KANTO NISHIKAWA, Graduate 
School of Human and Environmental Studies, Kyoto University, Sakyo, Kyo-
to 606-8501, Japan (e-mail: nishikawa.kanto.8v@kyoto-u.ac.jp); MOHA-
MAD YAZID HOSSMAN, Research, Development and Innovation Division 
(RDID), Sarawak Forest Department, 93250, Kuching, Sarawak, Malaysia.

BRACHYCEPHALUS ALIPIOI. ANTIPREDATOR MECHANISM. 
Brachycephalus is an Atlantic Forest endemic genus composed 
of 36 species (Segalla et al. 2019. Herpetol. Bras. 8:65–96). Brachy-
cephalus alipioi is distributed throughout the southern regions 
of Espírito Santo, southeastern Brazil (Pombal and Gasparini 
2006. S. Am. J. Herpetol. 1:87–93). Brachycephalus species have 
cryptic habits and little is known regarding their life history. Here 
we report, for the first time, antipredator mechanisms for B. ali-
pioi. 

During fieldwork on 6 December 2018, we hand-captured 
six B. alipioi in the Reserva Ambiental Águia Branca (20.50606°S, 
41.01188°W; WGS 84; 1142 m elev.), Municipality of Vargem 
Alta, southeastern Brazil. In the laboratory, around 1030 h, 
one individual (Zoological Collection of the Museu de História 
Natural do Sul do Estado do Espírito Santo, Jerônimo Monteiro, 
Espírito Santo, Brazil; MUSES-02-HC) displayed mouth-gaping, 
imobility, and active escape behaviors when disturbed by the 
authors (Fig. 1). A defensive call was not emitted during the 
mouth-gaping display. These three behaviors, mouth-gaping, 
immobility, and active escape displayed together has been 
reported for Euparkerella brasiliensis (Brazilian Guanabara Frog; 
Hepp et al. 2016. Herpetol. Rev. 47:106–107). Mouth-gaping 
displays presumably function to intimidate visually-oriented 
predators (Toledo et al. 2011, op. cit.).

This work is part of ‘Herpeto Capixaba: for the knowledge 
and conservation of amphibians and reptiles of Espírito Santo’. 
We are thankful for the support from FAPES/VALE/FAPERJ Nº 

Fig. 1. A female Ansonia leptopus captured in Kubah National Park, 
Sarawak, Malaysia: A) displaying thanatosis; B) putting it in a supine 
position (0 s); C) flipping the body around (0.14 s); D) recovered in 
prone position (0.30 s) and continuing thanatosis display.

Fig. 1. Brachycephalus alipioi from Brazil displaying mouth-gaping 
behavior. 
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01/2015, process number 527/2016. Permit issued by Instituto 
Chico Mendes de Conservação da Biodiversidade (SISBIO: 
52838-7).
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Federal do Espírito Santo, 29500-000, Alegre, Espírito Santo, Brazil (e-mail: 
rafaelgsq01@gmail.com); THIAGO SILVA-SOARES, Herpeto Capixaba, 
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DUTTAPHRYNUS CHANDAI (Nagaland Montane Torrent Toad). 
HINDLIMB MALFORMATION. Reports on malformations in 
anurans due to exposure to ultraviolet radiation, chemical con-
tamination, or parasitic infections are common; although the 
occurrence of natural deformities in amphibian populations is 
less than 5% (Blaustein and Johnson 2003 Front. Ecol. Environ. 
1:87–94). Duttaphrynus chandai, a large-sized toad, was first 
described from a small area in southwestern Nagaland near the 
border of Manipur from Khonoma, Dzuleke, and Thekhekhwei 
Hill, India from 1568–1787 m elev. They are inhabitants of broad-
leaf hill forests and breeding aggregations have been observed in 
small streams near human habitation and forest edges (Das et al. 
2013. Zootaxa 3646:336–348). Recently, the species was reported 
from Hmuifang in the state of Mizoram (Lalremsanga et al. 2020. 
IRCF Rept. Amphib. 27:467–471).

During a herpetofaunal survey on 27 August 2020 at 
Hmuifang Community Reserve Forest, Mizoram, India, an adult 
female D. chandai (75.3 mm SVL) with a malformation of the 
right hind limb was collected from a tree trunk ca. 1.5 m above 
the ground (23.4546°N, 92.7520°E; WGS 84; 1480 m elev.). The 
specimen was catalogued and deposited in the Departmental 
Museum of Zoology, Mizoram University (MZMU 885). The 
malformation can be classified as a specific form of ectrodactyly: 
brachydactyly (Henle and Dubois 2017. Mertensiella 25:1–259) 
with the presence of reduced digits on the right hindlimb (Fig. 

1A, B). The radiography clearly reveals that the first, second, third 
and fourth digits of the right hind limb are reduced as compared 
to the normal digits of the left hind limb (Fig. 1C). The cause of 
this malformation could not be identified.

We thank the Chief  Wildlife Warden, Environment, Forest  and 
Climate Change Department, Government of Mizoram, India for 
issuing collection permit No. A.33011/2/99-CWL/225. We also 
express our sincere thanks to the Department of Biotechnology 
(DBT), Government of India, New Delhi, for providing financial 
assistance for laboratory facilities under NER-BPMC (North 
Eastern Region - Biotechnology Programme Management 
Cell) number DBT-NER/AAb/64/2017. We also appreciate 
Lalmuansanga, Ht Decemson, F. Malsawmdawngliana and 
Vabeiryureilai for their constant support.

VANLAL SIAMMAWII (e-mail: siammawiikito@gmail.com), LAL BI-
AKZUALA and HMAR TLAWMTE LALREMSANGA, Department of Zool-
ogy, Mizoram University, Aizawl-796004, Mizoram, India.

DUTTAPHRYNUS MELANOSTICTUS (Asian Common Toad). 
INTERSPECIFIC AMPLEXUS and DIET. Anurans are gener-
ally preyed upon by a wide range of vertebrates, including other 
frogs, where the larger individuals consume smaller ones (Gau-
tam and Bhattarai 2020. IRCF Rept. Amphib. 27:77–78). Frogs are 
generalist predators of a wide range of typically small prey items 
(Measey et al. 2015. PeerJ 3:e1204). Duttaphrynus melanostic-
tus is a nocturnal species known to inhabit human habitations 
as well as forests. This species has rough skin with black tipped 
warts, paired parotoid glands behind the eyes, and light or dark 
brown coloration (Ahmed et al. 2009. Amphibians and Reptiles 
of Northeast India: A Photographic Guide. Aaranyak, Guwahati, 
India. 169 pp.). Its distribution ranges from northwestern Saudi 
Arabia, west Yemen, northeastern Oman and adjacent United 
Arab Emirates east to southeastern Iran, northern Pakistan, 
Nepal, India, Sri Lanka and China (Frost 2021. Amphibian Spe-
cies of the World: an Online Reference. Version 6.1; https://am-
phibiansoftheworld.amnh.org; 24 March 2021). Although there 
are various records of anurophagy for many frog species, there 
is little evidence of D. melanostictus predating arboreal anurans.

On 11 October 2020, at 0203 h, an adult D. melanostictus 
was observed attempting to amplex an adult Polypedates 
teraiensis (Common Tree Frog) which struggled and escaped the 
interspecific amplexus after 53 s. The observation took place at a 
residential complex (27.4840°N, 94.9314°E; WGS 84; 103 m elev.) 

Fig. 1. Duttaphrynus chandai with brachydactyly on the right hind 
limb: A) ventral surface exhibiting reduced 1st, 2nd, 3rd and 4th digits 
on the right hindlimb; B) magnification of abnormal right foot; C) 
radiography showing the deformed digits.

Fig. 1. Predation of Polypedates teraiensis by Duttaphyranus mela-
nostictus at a residential complex in Dibrugarh City, Assam, India. 
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in Dibrugarh City, Assam, India. After this peculiar event, the D. 
melanostictus captured the P. teraiensis and attempted to swallow 
it headfirst (Fig. 1). During the predation event distress calls were 
not emitted by the P. teraiensis. After 11 min 24 s, the ingestion 
was complete. The diet of D. melanostictus has been described 
as insects and worms (Ahmed et al. 2009, op. cit.), but here, I add 
anurophagy to the feeding behavior of this species. To the best 
of my knowledge this is the first report of interspecific amplexus 
between D. melanostictus and P. teraiensis and the first report 
of predation of P. teraiensis by D. melanostictus, thus providing 
important insights to the natural history of D. melanostictus.

DEBAPRASAD SENGUPTA, Bansbari Pathar, Dibrugarh- 786001, As-
sam, India; e-mail: debaprasad.sengupta40@hotmail.com.

HADDADUS BINOTATUS (Clay Robber Frog). PREDATION. An-
urans are often predated by vertebrates and invertebrates at all 
stages of their lifecycle (Duellman and Trueb 1986. Biology of Am-
phibians. McGraw-Hill, New York, New York. 670 pp.). Amongst 
invertebrates, anuran predation by spiders has been reported 
many times (Meneses et al. 2020. Biology 75:1–16). Here, we report 
the first record of a Haddadus binotatus (Craugastoridae) being 
preyed upon by a Ctenus ornatus (Ctenidae; wandering spiders). 
Ctenus ornatus is a nocturnal, leaf litter species widely distributed 
from northeastern to southern Brazil (Brescovit and Simó 2007. 
Bull. Br. Arachnol. Soc. 14:1–17). Ctenus ornatus has been reported 
as a predator of Adenomera marmorata (Marbled Tropical Bull-
frog; Amaral et al. 2015. Herpetol. Notes 8:329–330).

Haddadus binotatus is endemic to the Atlantic Forest biome 
occurring from southern to northeastern Brazil (Rosa-Ferres 
et al. 2017. In Monteiro-Filho and Conte [eds.], Revisões em 
Zoologia: Mata Atlântica, pp. 237–314. Editora UFPR, Curitiba, 
Brazil; Cohen et al. 2020. Herpetofauna da Cuesta Paulista: Guia 
de Campo. Anolis Books. São Paulo, Brazil. 347 pp.). At 2247 h 
on 4 January 2021, during fieldwork in Parque Nacional do 
Descobrimento, Municipality of Prado, Bahia, Brazil (17.1414°N, 
39.4157°W; WGS 84; 49 m elev.), we observed an adult H. binotatus 
(25 mm SVL) hopping randomly on the litter with an adult C. 
ornatus (20 mm total length) attached to and biting its right 
hindleg. When the H. binotatus stopped hopping, the C. ornatus 
moved to its back (Fig. 1). The H. binotatus died after 8 min of 
observation. Both individuals were collected and deposited 
together in the Zoological Collection of the Museu de História 
Natural do Sul do Estado do Espírito Santo, Jerônimo Monteiro, 

Espírito Santo, Brazil (MUSES-01-HC). This record indicates that 
C. ornatus is capable of predating H. binotatus.

This work is part of ‘Herpeto Capixaba: for the knowledge 
and conservation of amphibians and reptiles of Espírito Santo’. 
We are thankful for the support provided by FAPES/VALE/
FAPERJ Nº 01/2015, process number 527/2016. We also thank 
Rafael S. Rossato, Dayse S. Leite, and all the kind staff of Parna 
Descobrimento for their fieldwork support.
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Maringá / Instituto Federal do Paraná, Rodovia PR 323, Km 310, Umuarama, 
Paraná, 87507-014, Brazil (e-mail: diegosantiagoherpeto@hotmail.com); 
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Santo, Alto Universitário, S/N, Guaranema, Alegre, Espírito Santo, 29500-
000, Brazil (e-mail: gabrielfalquetto.bio@gmail.com); ALEXANDRE STAM-
ATO MICHELOTTO, Instituto Federal do Espírito Santo, Rodovia ES-482, 
Km 47. Distrito de Rive,Alegre, Espírito Santo, 29500-000, Brazil (e-mail: al-
exandremichelotto@gmail.com); THIAGO SILVA-SOARES, Laboratório de 
Genética e Evolução Molecular, Departamento de Biologia, Universidade 
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Capixaba (e-mail: thiagosilvasoares@hotmail.com).

HYLA SAVIGNYI (Lemon-yellow Treefrog). ELECTROCUTION. 
Power lines are anthropogenic structures, representing some 
considerable aspects of human-induced changes to the land-
scape (Ferrer 2012. Birds and Power Lines. From Conflict to So-
lution. Endesa S. A. and Fundación Migres, Sevilla, Spain. 187 
pp.). Power lines, during their construction and during their op-
eration and maintenance, cause a wide variety of environmen-
tal impacts (Biasotto and Kindel 2018. Environ. Impact. Asses. 
71:110–119). Although some animal species thrive in the pres-
ence of these linear structures (Moreira et al. 2018. J. Appl. Ecol. 
55:2263–2273), previous research shows power lines impose seri-
ous threats to numerous species of vertebrates (Kolnegari et al. 
2018. Zool. Ecol. 28:418–420; Kolnegari and Harness 2020. Avo-
cetta 44:37–42).

Electrocution is a major issue of wildlife-powerline interaction 
(Ferrer 2012, op. cit.; Kolnegari et al. 2020, op. cit.). Electrocution 
incidents can be divided into three main categories: 1) creatures 
reach and touch aerial conductors (mainly birds; Kolnegari 
and Harness 2020, op. cit.), 2) creatures go into the centralized 
collection of electrical components such as switchboards and 
switchgear panels (e.g., reptiles, mammals; TE Connectivity 
2021. https://www.te.com/usa-en/industries/energy-utilities/
applications/wildlife-and-asset-protection.html; 27 March 
2021), and 3) creatures chew the buried cables (e.g., rodents; 
TE Connectivity 2021, op. cit.). The literature mentions avifauna 
having the highest interaction with aerial powerlines, meanwhile 
mammals and reptiles have been reported as comparatively 
infrequent or rare victims of electrocution by aerial or ground-
mounted power lines (Lokschin et al. 2007. Neotrop. Primates 
14:76–80; Kolnegari et al. 2018, op. cit.), whilst, to our knowledge, 
electrocution of amphibians has only been reported once, due to 
dissipated electricity in the water (Regnet and Loebmann 2019. 
Braz. J. Biol. 79:162–163).

During the periodic monitoring of a 220V power distribution 
line in Mazhin City, Ilam Province, Iran (32.9542N, 47.7885E; WGS 
84) in April 2018, an electrocuted Hyla savignyi was observed on 
a conductor next to a metal bracket. We presume the amphibian 

Fig. 1. Ctenus ornatus preying on an adult Haddadus binotatus in Ba-
hia, Brazil. 
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was moving on the wire and reached the grounded bracket, 
where it was subsequently electrocuted due to the phase-to-
earth current. As the region is covered with Eucalyptus spp. trees, 
some of which were growing beneath the distribution line, we 
assume the H. savignyi passed from the trees to reach the power 
pole.

Despite the rarity of reports of amphibian electrocutions 
(Alford and Richards 1999. Annu. Rev. Ecol. Syst. 30:133–165), 
this kind of threat might be affecting other amphibian species, 
particularly treefrogs (Hylidae: Hylinae). This threat might 
increase as forests inhabited by these species get crossed by 
power lines (Nayak et al. 2020. Land Use Policy 99:104619). The 
maintenance of right-of-way lands in countries with threatened 
tree frogs is the most obvious conservation measure, but other 
measures, such as tree management (e.g., thinning, pruning) 
may also be useful. 

MAHMOOD KOLNEGARI, Iran’s Birds and Power Line Committee, Arak, 
Markazi Province, Iran (e-mail: mahkolnegari@yahoo.com); ARDESHIR DA-
RAEI ZADEH, Electric Distribution Company of Ilam Province, Ilam Province, 
Iran (e-mail: arde.dara@yahoo.com); MANDANA HAZRATI, Iran’s Birds and 
Power Line Committee, Arak, Markazi Province, Iran (e-mail: mandana.haz-
rati90@gmail.com); FRANCISCO GUIL, Ministry for the Ecological Transition 
and the Demographic Challenge (e-mail: fguil@miteco.es)

HYPOPACHUS PICTIVENTRIS (Southern Narrow-Mouthed 
Frog). VOCALIZATIONS. Hypopachus pictiventris is a small to 
medium-sized microhylid (25–38 mm) occurring in the leaf lit-
ter of moist and wet lowland forest on the Atlantic versant in 
Nicaragua and Costa Rica from 0–800 m elev. (Savage 2002. The 

Amphibians and Reptiles of Costa Rica. University of Chicago 
Press, Chicago, Illinois. 934 pp.). Hypopachus pictiventris is simi-
lar in size and morphology to H. variolosus (Sheep Frog), which 
in Costa Rica is found on the Pacific versant. The vocalizations 
of H. variolosus and H. pictiventris have been qualitatively de-
scribed as “bleating” (Nelson 1973. Herpetologica 29:163–176). 
Similarly, the call of H. pictiventris has been described as a “loud, 
nasal waaaaah” sound (Cossel and Kubicki 2017. Field Guide to 
the Frogs and Toads of Costa Rica. BookBaby, Pennsauken, New 
Jersey. 224 pp.). Nevertheless, vocalizations of H. pictiventris 
have not been quantitatively described. Consequently, our ob-
jective was to provide a bioacoustical analysis, and compare call 
parameters of this species to those of other Hypopachus species. 

We made in-situ recordings of H. pictiventris between 
2200–2300 h on 25 May 2019 in the research swamp at La Selva 
Biological Research Station (10.25509°N, 84.00298°W; WGS 84; 75 
m elev.), located in Heredia Province, on the Caribbean versant 
of Costa Rica. Weather conditions at the time of recording were 
light precipitation following a heavier rain, air temperature 
was 25°C, relative humidity was 87%, and there was no wind 
(as measured with a digital Merlin 3000 weather meter). We 
recorded vocalizations using a Tascam DR-100 audio recorder 
and Sennheiser MKH-416 shotgun microphone. The recordings 
are archived with Fonozoo (accession #12948). We recorded a 
chorus of H. pictiventris, and we were able to isolate a total of 
eight high-quality vocalizations (presumed advertisement calls) 
from two frogs, at a distance of 1–3 m from the microphone, 
which we selected for temporal and spectral analysis.

We analyzed and graphically constructed spectrograms 
and waveforms using Raven Pro 64 v1.6 (Cornell University, 
Bioacoustics Research Program). Although spectral analyses 
often utilize Hann window sizes of 256 to 512 (Köhler et al. 2017. 
Zootaxa 4251:001–124), we found a Hann window size of 1024 
provided the necessary spectral resolution to detect harmonic 
details. Consequently, we performed spectral analyses with the 
following presets: Fast Fourier Transform = 1024; time grids 
with a hop size of 512 samples, with 50% overlap; frequency 
grid Discrete Fourier Transform size of 1024 samples with grid 
spacing of 43.1 Hz; Hann’s sampling window (1024 samples); and 
a 3-dB filter bandwidth of 61.9 Hz. We used the selection power 
spectrum to determine the fundamental harmonic, harmonic 
interval, 90% bandwidth, and dominant frequency. We used the 
waveform to determine temporal call parameters, including 
note duration, pulse rate and inter-call interval.

We found that H. pictiventris males call from the surface of 
shallow water (<10 cm) associated with emergent vegetation 
and debris. Choruses occur during “explosive” breeding events 
of short duration. Our recordings were made after an extensive 
period of heavy rainfall, and within a week, there was no further 
calling detected. The entire chorus consisted of approximately 
12 H. pictiventris males, with groups of 4–5 males observed 
calling within a 2-m radius of one another. The calls of two or 
more males often overlapped each other. The advertisement 
call consisted of a series of pulses (Fig. 1), most similar to the 
pulsatile-harmonic sounds reported by Köhler et al. (2017, op. 
cit.). The mean number of pulses per call was 359.8 (± 71.6) 
pulses with a mean pulse rate of 161.2 (± 3.8) pulses/s. The mean 
call duration was 2.2 (± 0.4) s (range: 1.5–2.7 s), and the mean 
interval between calls was 39.2 (± 30.8) s (range: 18.8–107.6 s). 
The mean inter-call interval was skewed by a single outlier of 
107.6 s; otherwise, the mean call interval would have been 27.8 
s (range: 18.8–36.0 s). We determined that the mean dominant 

Fig. 1. An electrocuted Hyla savignyi from Ilam Province, Iran; note 
that the 220-V power distribution power line is situated on concrete 
conducting poles. 
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frequency was 2.59 (± 0.07) kHz (range: 2.45–2.63 kHz) and the 
bandwidth-90% was 1.97 (± 0.10) kHz (range = 1.85–2.11 kHz). 
Additionally, we found that the mean fundamental frequency 
of the first harmonic was 0.474 (± 0.07) kHz (range: 0.431–0.645 
kHz), and the mean harmonic interval between the fundamental 
and dominant frequencies was 0.167 (± 0.01) kHz (range: 0.155–
0.177 kHz; Table 1).

We can confirm that the vocalizations of H. pictiventris sound 
like a buzz or the bleating of a sheep, similar to what has been 
qualitatively described for this species (Savage 2002, op. cit.; 
Cossel and Kubicki 2017, op. cit.), and for other members of the 
genus as well (Nelson 1973, op. cit.). The advertisement call of H. 
pictiventris is similar quantitatively to those of its congeners with 
the reported means for call duration ranging from 2.4–6.1 s for H. 
barberi (Nelson 1973, op. cit.), 0.6–5.3 s for H. ustus (Nelson 1972. 
J. Herpetol. 6:111–137) and 1.0–4.5 s for H. variolosus (Nelson 
1973, op. cit.). The dominant frequency, and harmonic interval 
of H. pictiventris calls were also similar to those reported for H. 

barberi, with a range of means of 1.90–2.72 kHz and 0.12–0.16 
kHz respectively. Similarly, the ranges for H. variolosus were 
1.90–2.97 kHz, and 0.12–0.21 kHz respectively (Nelson 1973, op. 
cit.). A quantitative description of H. variolosus vocalizations 
from Guanacaste, Costa Rica was provided by Nelson (1974. 
Herpetologica 30:250–274) and their calls were very similar to H. 
pictiventris, with a mean call duration of 2.5 s, mean dominant 
frequency of 2.52 kHz, and a mean harmonic interval of 0.18 kHz. 
In contrast, H. ustus is unique among its congeners in having a 
notably higher mean dominant frequency, with a range of 3.51–
4.35 kHz, and a lower mean harmonic interval at 0.09–0.12 kHz 
(Nelson 1972, op. cit.). Higher dominant frequencies are often 
associated with smaller body size, and this is indeed the case 
with H. ustus, the smallest in the genus. 

Unlike some species of anurans that have highly stereotyped 
advertisement calls, Hypopachus and Gastrophryne species 
are known to have substantial call variation within individuals 
and species (Nelson 1973, op. cit.; Greenbaum et al. 2011. Mol. 

taBLe 1. Bioacoustical analysis of advertisement calls of Hypopachus pictiventris recorded at La Selva Research Station, Heredia Province, Costa Rica 
between 2200–2300 h on 25 May 2019. We used Raven Pro 64 v1.6 for our analyses and measured temporal parameters manually, selecting calls 
from waveforms, and we used the selection power spectrum to obtain spectral values from spectrographs. Continuous variables are reported as the 
Mean (± SD) for each frog.

 Frog # of calls Call duration Inter-call # of pulses Pulse rate Fund. freq. Dom. freq. Bandwidth Harmonic interval
 ID (n) (s)  interval (s) (n) (pulses/s) (kHz) (kHz) (kHz) (kHz)

 1 5 2.0 (0.4) 51.9 (37.2) 324.2 (79.6) 160.8 (3.7) 0.457 (0.03) 2.60 (0.06) 1.99 (0.10) 0.165 (0.01)

 2 4 2.5 (0.3) 22.2 (3.1) 395.2 (47.6) 161.6 (4.3) 0.497 (0.10) 2.58 (0.09) 1.95 (0.10) 0.170 (0.00)

 Mean (± SD)  9 2.2 (0.4) 39.2 (30.8) 359.8 (71.6) 161.2 (3.8) 0.474 (0.07) 2.59 (0.07) 1.97 (0.10) 0.167 (0.01)

Fig. 1. A typical advertisement call of Hypopachus pictiventris, recorded at La Selva, Heredia Province, Costa Rica on 25 May 2019. The call 
consists of a single pulsatile-harmonic note with a mean duration of 2.2 (± 0.4) s, and a mean pulse rate of 161.2 (± 3.8) pulses/s. The mean 
dominant frequency was 2.59 (± 0.07) kHz with a mean harmonic interval of 0.167 (± 0.01) kHz. The frog pictured is for illustrative purposes 
and did not produce the call depicted; however, it was from the same population.
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Phylogenet. Evol. 61:265–277). Nelson (1973, op. cit.) speculated 
that the lack of differentiation in the advertisement calls of 
New World microhylids could be a result of limited sympatry, 
or the consequence of overly ambitious taxonomists. However, 
molecular data reported by Greenbaum et al. (2011, op. cit.) 
substantiate current species taxonomy, and even suggest 
the possibility of taxonomically-cryptic species, despite 
bioacoustical similarities.

A limitation of this study was that it occurred at a single 
location, and only consisted of high-quality vocalizations of two 
frogs. Although our recordings included additional calling frogs, 
the high amplitude of ambient sounds (multi-species chorus) 
and overlapping conspecific calls limited their usefulness. 
Similarly, audio recordings of H. pictiventris in online data 
repositories (e.g., Macaulay Sound Library) suffer from the 
same limitations. Consequently, future efforts should focus on 
obtaining high-quality recordings across the species’ range, 
using a shotgun microphone at distances of 1m or less. These 
bioacoustic data should be coupled with museum vouchers and 
tissue samples to facilitate future integrative taxonomic efforts. 
Additional bioacoustical data would allow us to determine the 
amount of call variation, and other call characteristics including 
whether or not H. pictiventris vocalizes in call groups (bouts). 
The basis for this is the 107 s period between calls of a single 
individual. Additional data may indicate that the calls come in 
groups, with longer periods between them.

Although known to science for over a century (Cope 1886. 
Proc. Am. Philos. Soc. 23:271–287.), details of many aspects of 
H. pictiventris ecology and behavior have remained obscure, 
including details of its vocalizations. The paucity of knowledge 
may be due in part to their secretive nature. Although one of 
the most abundant anurans in lowland rainforests where they 
occur, H. pictiventris was considered rare prior to the work of 
Lieberman (1986. Acta Zool. Mex.15:1–72) in La Selva, Costa Rica. 
Greenbaum et al. (2011, op. cit.) suggested that the fossorial and 
secretive nature of this group of anurans, along with their brief 
periods of reproductive activity, explains the limited number 
of museum specimens. We propose that these are also reasons 
that no bioacoustical analyses have been conducted prior to 
our work. Despite a limited dataset, our results provide a more 
complete picture of the natural history of H. pictiventris. Our 
data corroborate widespread similarities within the genus, and 
furthermore, contribute to a recognition of subtle interspecific 
differences in vocalizations.

We would like to thank August Thornton, Northwest Nazarene 
University, for his help with data curation and preliminary 
analysis of vocalizations. We are grateful to Kenneth Alfaro 
Gonzalez, Enrique Alonso Castro Fonseca, and La Selva staff for 
facilitating our visit and work within the reserve.

JONATHAN E. TWINING, Life Sciences Program, Eastern Nazarene 
College, 23 East Elm Avenue, Quincy, Massachusetts 02170, USA (e-mail: 
jonathan.twining@enc.edu); JOHN O. COSSEL, JR., Biology Department, 
Northwest Nazarene University, 623 South University Boulevard, Nampa, 
Idaho 83686, USA.

INCILIUS ALVARIUS (Sonoran Desert Toad). INGESTION OF 
BULLET CASING. Incilius alvarius is a large, highly toxic toad 
native to the southwest United States and northwest Mexico. In-
cilius alvarius is a dietary generalist, known to eat wasps, ants, 
beetles, centipedes, millipedes, spiders, scorpions, lizards, mice, 
and other toads (Degenhardt et al. 1996. Amphibians and Reptiles 
of New Mexico. University of New Mexico Press, Albuquerque, 

New Mexico. 431 pp.). A stone and other unidentifiable material 
have also been recorded in their stomach contents (Cole 1962. 
Herpetologica 18:172–175).

Here, we report the first record of I. alvarius ingesting 
ammunition. At 2200 h on 3 September 2020, we captured an 
adult I. alvarius (14.3 cm SVL) in Aliso Canyon, Pima County, 
Arizona, USA (32.25684°N, 110.65366°W; WGS 84). We held the 
toad overnight to collect fecal samples as part of an ongoing 
diet study. After a number of hours, we discovered a 1.9 cm long, 
brass bullet casing within the inspected toad feces (Fig. 1). As 
amphibians detect prey largely based on motion (Ewert 2004. 
In Prete [ed.], Complex Worlds from Simpler Nervous Systems, 
pp. 117–160. MIT Press, Cambridge, Massachusetts), we 
hypothesize that: 1) the casing’s movement, perhaps as a result 
of the wind, provoked a predation response, or 2) the casing 
remained immobile and undetected near an intended prey item, 
and the toad swallowed both with indiscriminate gusto. To our 
knowledge, this is the first documentation of I. alvarius ingesting 
man-made material. Although the toad appeared healthy upon 
release, longer-term effects remain unknown.

We are grateful to Lauren O’Connell, Arizona Game and 
Fish Department, and the Wyman family for their support. All 
handling was authorized under AZGFD Scientific Collecting 
License #SP404533.

MARINA D. LUCCIONI (e-mail: m.luccioni@stanford.edu) and JULES 
T. WYMAN, Department of Biology, Stanford University, 371 Jane Stanford 
Way, Stanford, California 94305, USA (e-mail: julesw@stanford.edu).

INDIRANA CHIRAVASI (Amboli Leaping Frog). PREDATION. 
Many arthropods including spiders, scorpions, and beetles are 
predators of various vertebrates, including amphibians (To-
ledo 2005. Herpetol. Rev. 36:395–400). They use specific tactics 
such as relative size advantage, specialized predatory adapta-
tions, and social foraging (McCormick and Polis 1982. Biol. Rev. 
57:29–58). Epomis sp. beetle larvae (Carabidae) display one such 
unusual tactic: Predator-Prey Role Reversal, wherein they proac-
tively lure and feed on the body fluids of the amphibian, thereby 
itself becoming the predator (Wizen and Gasith 2011. PLoS ONE 
6:e25161). Sporadic records of this interaction in the wild are 

Fig. 1. Incilius alvarius from Arizona, USA with a previously ingested 
bullet casing. 
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known from Spain (Escoriza Boj et al. 2017. B. Asoc. Herpetol. 
Esp. 28:50–52), Madagascar, Israel, Sri Lanka, Japan, and India 
(Kulkarni et al. 2020. J. Bombay Nat. Hist. Soc. 117).

At 1957 h on 3 November 2018, we came across a partially 
lifeless and inactive Indirana chiravasi (ca. 29 mm SVL) while 
surveying for frogs in a stream near Ranewadi Village in the 
Tillari Conservation Reserve, Sindhudurg District, Maharashtra, 
India (15.8001°N, 74.1450°E; WGS 84). The I. chiravasi was lying 
motionless on a rock with the Epomis sp. larva attached to its 
throat (Fig. 1). The larva was white with black and orange 
markings, probably in the second instar stage. A few similar 
interactions were previously reported from India's Western 
Ghats. Epomis sp. larvae preyed on Pseudophilautus amboli, 
Fejervarya cepfi, and Duttaphrynus melanostictus in Amboli 
Ghat (Kulkarni et al. 2020, op. cit.; Pardeshi et al. 2020. IRCF Rept. 
Amphib. 27:279–80; Wizen et al. 2017. Herpetol. Rev. 48:612), I. 
leithii in Mahabaleshwar, Maharashtra (Yadav et al. 2021 IRCF 
Rept. Amphib. 28 :161–62), and Duttaphrynus scaber from the 
Regional Natural History Museum, Mysore, Karnataka (Barve 
and Chaboo 2011. Herpetol. Rev. 42:83–84). The Epomis sp. 
larva appeared to be feeding on the I. chiravasi. The I. chiravasi 
showed no resistance when disturbed or righting reflex when 
flipped. One plausible reason could be a lack of energy owing to 
the loss of body fluids. The Epomis sp. larva, however, adjusted 
itself without letting go of its feeding position. The I. chiravasi 
exhibited some slight movement of the limbs, indicating it 
was barely alive. This is the first record of an Epomis sp. larva 
predating I. chiravasi, a Western Ghat endemic species. While 
previous records from India have mentioned the attacked frog's 
behavior as normal and active, this is the first record of fatal 
predation by an Epomis sp. larva from India. Given that this is an 
uncommon event and thus difficult to study, we suggest citizen 
science as a promising initiative to help record and study similar 
events in India.

We thank Narayan Tatoba Desai for assistance during 
fieldwork, Karthikeyan Vasudevan for providing lab support to 
identify the frog species. 

KRISHNA PAVAN KUMAR KOMANDURI (e-mail: krishna.koman-
duri9@gmail.com) and GAYATHRI SREEDHARAN, Laboratory for Conser-
vation of Endangered Species, Council of Scientific & Industrial Research 
- Centre for Cellular & Molecular Biology, Hyderabad, India-500048 (e-mail: 
gayathris@ccmb.res.in)

KALOULA BOREALIS (Boreal Digging Frog). HIBERNACULUM. 
Kaloula borealis is a microhylid ranging from central China to 
the Korean Peninsula (https://amphibiansoftheworld.amnh.
org/; 28 Dec 2020). While listed as Least Concern across its range 
by the IUCN Red List of Threatened Species (https://www.iuc-
nredlist.org/species/57849/63887081; 28 Dec 2020), K. borealis 
is currently listed as an endangered species in the Republic of 
Korea (NIBR 2019. Red Data Book of Republic of Korea Volume 
2. Amphibians and Reptiles. National Institute of Biological Re-
sources, Incheon, Republic of Korea. 140 pp.). Despite previous 
studies on the species, some key aspects of its ecology remain 
poorly known. For example, while the species is known to hiber-
nate near agricultural fields and wetlands (NIBR 2019, op. cit.), 
detailed characteristics of hibernacula have never been docu-
mented. Here, we report the characteristics and use of an artifi-
cial hibernaculum by K. borealis in the Republic of Korea.

At 1659 h on 21 November 2020, we observed an artificial 
hibernaculum of K. borealis in Odo-dong, Paju-si, Gyeonggi 
Province, Republic of Korea (37.75085°N 126.72781°E; WGS 84). 
The hibernaculum was a large ceramic pot 45 cm wide and 75 cm 
deep. The pot was buried ca. 70 cm into the ground, being used 
for overwinter vegetable storage. There was about 3 cm of moist 
soil accumulated at the bottom of the pot, with two bricks placed 
horizontally. We found two K. borealis in hibernation under these 
bricks during the process of emptying and cleaning the pot. At 
the time of observation, the pot was filled with vegetables, but 
was initially filled with coarse fabric from top to bottom, which 
the K. borealis presumably used to climb down to the bottom. 
We did not handle the K. borealis to minimize disturbance, but 
both individuals were ca. 30 mm SVL. The ambient air humidity 
was 75% while the ambient air temperature was 9.8°C at the time 
of observation. The inside of the pot was considerably warmer 
compared to the outside conditions, with an internal pot surface 
temperature of 11.5°C and the soil surface temperature of 11.3°C. 
We observed a number of invertebrate species alongside the 
two K. borealis in the pot, including pillbugs (Armadillidiidae), 
several species of earwigs (Dermaptera), and house centipedes 
(Scutigeridae).

This observation provides information on the characteristics 
of a K. borealis hibernaculum, albeit derived from an artificial 
hibernaculum rather than a natural one. Nevertheless, artificial 
hibernacula can be applied to amphibian conservation (Neave et 
al. 2007. Herpetol. Bull. 99:20–22), and the traditional vegetable 
storage, such as the one outlined herein, may have the potential 
to be adapted to conservation planning for K. borealis.

YUCHEOL SHIN, Department of Biological Sciences, College of Natu-
ral Science, Kangwon National University, Chuncheon 24341, Republic of 

Fig. 1. Larva of Epomis sp. predating an Indirana chiravasi in Maha-
rashtra, India.

Fig. 1. An artificial hibernaculum (ceramic pot) utilized by Kaloula 
borealis (A) and the two individuals found in the pot (B).
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Korea (e-mail: brongersmai2@gmail.com); DAMI JEONG, Interdisciplinary 
Program of EcoCreative, Ewha Womans University, Seoul 03760, Republic 
of Korea; BONGHEE LIM, Ggurook Brid Institute, 68-1 Odo-dong, Paju-si, 
Gyeonggi-do, Republic of Korea

KURIXALUS YANGI. DIET. Kurixalus yangi is a rhacophorid 
frog recently described from south China (Yu et al. 2018. Zook-
eys 770:211–226). The species is known to be distributed from 
western Yunnan, China, the vicinity of the type locality (Nabang, 
Yingjang County, Dehong Autonomous Prefecture), into adja-
cent northern Myanmar, and was recently reported from Naga-
land, northeastern India (Frost 2021. Amphibian Species of the 
World: an Online Reference. Version 6.1; www.amphibiansof- 
theworld.amnh.org; 31 Jan 2021). It is a nocturnal anuran found 
residing in the stumps of live bamboo internodes in groups of 
10–15 individuals mostly in undisturbed forests and very rarely 
near human habitations (Humtsoe et al.2020, Russ. J. Herpe-
tol. 27:257–274). Recently, the species was also reported from 
Mizoram, northeastern India (Muansanga et al. 2021. J. Anim. 
Divers. 3:9–17).

There have been no reports on the diet of K. yangi to date. 
To know the diet of a species is fundamental to understanding 
its natural history (Simmons et al. 2005. Herpetologica 61:124–
134) therefore informing conservation strategies. In this note we 
report the first record of the diet of K. yangi. The gut contents of 28 
K. yangi collected from various parts of Mizoram were examined. 
We were able to identify food items in four specimens collected 
from Hmuifang Community Reserve Forest (23.45418°N, 
92.75214°E; WGS 84; 1484 m elev.). We recovered the remains of 
a hemipteran (Fig. 1A) from the gut of MZMU 2122 (32.71 mm 
SVL), a juvenile spider (Araneae; Fig. 1B) from specimen MZMU 
2121 (32.31 mm SVL), and hymenopterans from both MZMU 
1019 (30.61 mm SVL) and MZMU 2125 (30.47 mm SVL; Fig. 1C, 
D). The gut contents of the remaining 24 individuals were mostly 
digested and not identifiable. This report contributes to our 
understanding of the natural history of K. yangi and is the first 
report on the diet of this poorly known species.

This work was conducted under the permission 
for herpetofaunal collection throughout Mizoram (No. 
A.33011/2/99-CWLW/225) issued by the Chief Wildlife Warden, 
Environment, Forest and Climate Change Department, 
Government of Mizoram, India. We acknowledge the Department 
of Biotechnology (DBT), Ministry of Science and Technology 

(No. DBT-NER/AAB/64/2017) Government of India, New Delhi 
for the financial support.

MALNICA VANLAL MALSAWMTLUANGI (e-mail: malni-
cachawngthu96@gmail.com), LALMUANSANGA, LALBIAKZUALA, and 
H. T. LALREMSANGA, Department of Zoology, Mizoram University, Tanhril 
796004 Aizawl, Mizoram, India.

LEPTOBRACHIUM SMITHI (Southern Bicolor-eyed Toadfrog) 
and POLYPEDATES TERAIENSIS (Perching Frog). INTERSPE-
CIFIC AMPLEXUS. In anurans, a reduced competence in males 
recognizing conspecific females during explosive breeding can 
result in interspecific amplexus (Marco and Lizana 2002. Ethol. 
Ecol. Evol. 14:1–8), and various types of erroneous pairings with 
deceased females, other males, or even with inanimate objects 
(Mollov et al. 2010. Biharean Biol. 4:121–125; Theis and Caldart 
2015. Herpetol. Notes 8:448–451).

Leptobrachium smithi (Megophrydae) is distributed in 
Bangladesh, northeastern India, Peninsular Myanmar, southern 
Thailand, and western Laos, overlapping the range of Polypedates 
teraiensis (Rhacophoridae) in Bangladesh, northeastern India 
and Myanmar (Frost 2020. Amphibian Species of the World: An 
Online Reference. Version 6.1; https://amphibiansoftheworld.
amnh.org; 24 Aug 2020). Herein, we report interspecific amplexus 
between L. smithi and P. teraiensis. In Mizoram, L. smithi breeds 
during the monsoon season (March to August) and is often seen 
in aggregations with competing males on its breeding grounds 
(Lalremsanga et al. 2009. Sci. Vis. 9:121–129). Polypedates 
teraiensis normally breeds from April to August in northeast 
India (Tamuly and Dey 2014. Curr. World Environ. 9:182–187) 
and has also been observed in aggregations of competing males 
on its breeding grounds (Jacinta and Lalremsanga 2017. Sci. Vis. 
17:25–32).

During an expedition for the herpetofaunal survey at Dampa 
Tiger Reserve (DTR), Mamit District, Mizoram, India, on 10 July 
2020, at ca. 2100 h, we encountered a male P. teraiensis (45.6 
mm SVL) in axillary amplexus with a female L. smithi (56.3 mm 
SVL) on a forest path near Teirei Forest Guest House in DTR 
(23.68934°N, 92.45019°E; WSG 84; 280 m elev.; Fig. 1). They were 
captured and temporarily kept in a perforated plastic box. The 
pair was observed amplexing each other overnight and the female 
L. smithi released eggs the next morning. During this survey, 
we recorded several other anuran species at the site, including 
Euphlyctis cyanophlyctis, Hoplobatrachus litoralis, Hydrophylax 

Fig. 1. Gut contents of four Kurixalus yangi consisting of: A) Hemip-
tera; B) Araneae; C) Hymenoptera; D) Hymenoptera (scale bar = 5 
mm).

Fig. 1. Male Polypedates teraiensis amplexing a female Leptobrachi-
um smithi at Dampa Tiger Reserve, Mizoram, India.
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leptoglossa, Kaloula pulchra, and Minnervarya asmati. During 
field surveys from 2010–2020, this is our only observation of 
interspecific amplexus between these species, which was much 
unexpected as they belong to very distinct families. To date, only 
two cases of interspecific amplexus between the Rhacophoridae 
and Megophryidae have been reported: a male P. leucomystax 
and a female L. hendricksoni from Malaysia (Shahrudin 2018. 
IRCF Rept. Amphib. 25:151–152) and between a male P. teraiensis 
and Xenophrys serchhipii in Mizoram, India (Lalremsanga et al. 
2021. IRCF Rept. Amphib. 28:278–279). The present observation 
represents the second record of interfamilial amplexus between 
anurans in the Rhacophoridae and Megophryidae from India 
as well as the first record of interspecific amplexus between L. 
smithi and P. teraiensis.

This work was conducted under the permission for 
herpetofaunal collection throughout Mizoram No. A.33011/2/99-
CWLW/225 issued by the Chief Wildlife Warden, Environment, 
Forest and Climate Change Department, Govt. of Mizoram, India. 
We thank C. Lalbiaka, the Field Director and James Thanmawia, 
the Ranger Officer for their support in the field. We are very grateful 
to DBT (DBT-NER/AAB/64/2017), New Delhi, Government of 
India and National Mission for Himalayan Studies (NMHS), 
Uttarakhand for their financial support.

LAL BIAKZUALA (e-mail: bzachawngthu123@gmail.com), HT DE-
CEMSON, GOSPEL ZOTHANMAWIA HMAR, LALMUANSANGA, LAL-
RINSANGA, and H. T. LALREMSANGA, Developmental Biology and Her-
petology Laboratory, Department of Zoology, Mizoram University, Tanhril 
796004 Aizawl, Mizoram, India (e-mail: htlrsa@yahoo.co.in); LALRENG-
PUII SAILO, H. LALTLANCHHUAHA, ABRAHAM LALHMINGLIANA, and 
VANNEIHTHANGA VANCHHAWNG, Biodiversity and Nature Conserva-
tion Network (BIOCONE), 796001 Aizawl, Mizoram, India.

LEPTODACTYLUS TROGLODYTES (Pernambuco White-lipped 
Frog). LEUCISM. Leucism is a type of hypopigmentation that 
consists of a lack of melanin, which may be partial or total, due 
to the hereditary absence of pigment cells in some or all areas 
of the skin. Individuals may have completely white skin or have 
pale skin mixed with normal colors; the eyes are always of nor-
mal color (Van Grouw 2013. British Birds 106:17–29). Here, I 
present the first record of leucism in Leptodactylus troglodytes 
(Anura: Leptodactylidae). Leptodactylus troglodytes is a small 
frog (females SVL: 44.9–52.7 mm; male SVL: 45.5–52.8 mm; de Sá 
et al. 2014. S. Am. J. Herpetol. 9:S1–S128), endemic to Brazil, dis-
tributed throughout northeastern, southeastern and central Bra-
zil (Frost 2021. Amphibian Species of the World: An Online Refer-
ence. Version 6.1. https://amphibiansoftheworld.amnh.org; 29 
March 2021). It occurs in the Caatinga and Cerrado biomes in 
a wide variety of habitats such as forests, savannas, grasslands, 
wetlands and artificial and natural glades (Arzabe and Almeida 
1997. Amphibia-Reptilia 18:211–215).

At 2225 h on 27 January 2021, I observed a leucistic 
L. troglodytes in the Municipality of Esperantina, Piauí, 
northeastern Brazil (3.89129°S, 42.23989°W; WGS 84; 67 m elev.; 
Fig. 1). The individual was vocalizing intensely on the grass after 
an intense rain (air temperature 26°C, cloudy conditions). At least 
10 other individuals of the same species of normal color, were 
vocalizing intensely in the vicinity. The individual was captured 
for identification and released at the site of capture. Due to their 
fortuitous encounter in nature, morphological abnormalities are 
not commonly reported in the literature. Despite this, there have 
been 148 records of morphological anomalies in 104 species of 
anurans reported in Brazil (Souza et al. 2021. Herpetol. Notes 

14:31–41). Of these, only three species (Anomaloglossus stepheni, 
Allobates femoralis, Boana semilineata) presented leucism. 
Albinism has been reported in L. troglodytes (Santos and Silva 
2010. Bol. Mus. Biol. Mello Leitão 28:159–163), however, this is 
the first record of leucism in L. troglodytes and the first record of 
a morphological color abnormality in Piauí, northeastern Brazil.

I thank the Conselho Nacional de Desenvolvimento 
Científico e Tecnológico - CNPq (Proc. 151124/2020-5) for 
financial support.

RONILDO ALVES BENÍCIO, Laboratório de Herpetologia, Universi-
dade Federal do Ceará, Programa de Pós-Graduação em Sistemática, Uso 
e Conservação da Biodiversidade, Fortaleza, Ceará, Brazil; e-mail: benicio.
herpeto@gmail.com.

LEPTOPELIS CALCARATUS (Spurred Tree Frog). ENDOPARA-
SITES. Leptopelis calcaratus is known from southeastern Nigeria, 
southward to Republic of Congo and east to eastern Democratic 
Republic of Congo, where it occurs mainly in rainforests (Chan-
ning and Rödel 2019. Field Guide to the Frogs & Other Amphibians 
of Africa. Struik Nature, Cape Town, South Africa. 407 pp.). Maeder 
et al. (1969. Biol. Gabonica 5:283–288) previously reported the di-
genean (fluke) Haplometroides eburnense in L. calcaratus. In this 
note we add to the helminth list of L. calcaratus.

Twenty L. calcaratus (mean SVL: 29.2 mm ± 5.4 SD; range: 32–
52 mm) housed in the University of Texas at El Paso Biodiversity 

Fig. 1. Leptodactylus troglodytes from the Municipality of Esperan-
tina, Piauí, northeastern Brazil, exhibiting normal coloration (A) and 
leucism (B).
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Collections (UTEP) were examined. These treefrogs from Ituri, 
Maniema, and South Kivu provinces in eastern Democratic 
Republic of the Congo (UTEP 22320–22339) were collected in 
2010, 2011, 2014, and 2015. The body cavity of each specimen 
was removed, the gastrointestinal tract was opened using a 
stainless steel razor blade, and the contents were examined 
using a dissecting microscope. Only Nematoda were found. 
Each nematode was removed with jewelers forceps. Helminths 
were cleared in lactophenol, examined under a compound 
microscope, and identified to species by comparisons with the 
original descriptions. We found: four Aplectana macintoshiii 
(all females) in the large intestine, of these three were in UTEP 
22338 and one was in UTEP 22322; three male Aplectana 
chamaeleonis in the large intestine of UTEP 22324; two female 
Foleyellides duboisi in the body of UTEP 22321 and 3 (2 males, 
1 female) Orneoascaris chrysanthemoides in the small intestine 
of UTEP 22330. Helminths were deposited in the Harold W. 
Manter Laboratory (HWML), University of Nebraska, Lincoln, 
USA: Aplectana macintoshii, (HWML 112220), Aplectana 
chamaeleonis (HWML 112219), Foleyellides duboisi (HWML 
112221), Orneoascaris chrysanthemoides (HWML 112222). There 
are 52 species of Leptopelis known from sub-Saharan Africa 
south to Eastern Cape Province, Republic of South Africa (Frost 
2021. Amphibian Species of the World: An Online Reference. 
Version 6.1; https://amphibiansoftheworld.amnh.org; 21 Feb. 
2021). Helminths reported in other species of Leptopelis are in 
Goldberg et al. (2016. Alytes 33:21–24). 

Aplectana macintoshii was originally described as Oxysoma 
macintoshii by Stewart (1914. Rec. Indian Mus. (Calcutta) 
10:165–193) and was reassigned to Aplectana by Travassos (1931. 
Mem. Inst. Oswaldo Cruz 25:237–298). It is widely distributed 
in amphibians and reptiles of five biogeographical realms; 
Afrotropical, Indomalayan, Neotropical, Oceanian and Palearctic 
(McAllister et al. 2010. Comp. Parasitol. 77:100–104). Aplectana 
chamaeleonis is widely distribited in anurans from Africa (see 
Baker 1987. Occas Pap. in Biol. Mem. Univ. Newfoundland 11:1–
325), and specifically the Congo congeners Leptopelis christyi 
and Leptopelis karissimbensis (Goldberg et al. 2016, op. cit.). 
Foleyellides duboisi was originally described from an unidentified 
toad and frog in Leopoldville, Belgian Congo (modern-day 
Kinshasa, Democratic Republic of Congo) as Filaria duboisi by 
Gedoelst (1916. Revue Zool. Afr. 5:1–90). Yorke and Maplestone 
(1926. The Nematode Parasites of Vertebrates. J & A Churchill, 
London, U.K. 536 pp.) reassigned it to Foleyella. Essiinger (1986. 
Proc. Helminth. Soc. Wash. 53:218–223) reassigned Foleyella 
deboisi to Foleyellides. Orneoascaris chrysanthemoides is 
widespread, occurring in toads, frogs, lizards, turtles, snakes 
and a crocodile from east, west and central Africa (Sprent 1985. 
Ann. Parasitol. Hum. Comp. 60:33–55). Aplectana macintoshii, 
Aplectana chamaeleonis, Foleyellides duboisi, and Orneoascaris 
chrysanthemoides in L. calcaratus are new host records.

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

LIMNONECTES BLYTHII (Blyth’s Giant Frog). DIET. Frogs are 
occasionally reported to eat frogs. In particular, anurophagy may 
not be unusual for large-sized frogs, such as large species of the 
genus Limnonectes (Inger and Greenberg 1966. Ecology 47:746–
759; Dehling 2009. Herpetol. Rev. 40:332; Measey et al. 2015. 
PeerJ 3:e1204). Inger and Greenberg (1966, op. cit.) reported that 
three species of Bornean Limnonectes: L. leporinus, L. ibanorum 
and L. ingeri, eat several species of frogs in low frequency. Here, 
I report an occurrence of predation on L. nitidus by L. blythii.

Limnonectes blythii is a large forest frog, widely distributed 
across southeast Asia (Grismer 2011. Amphibians and Reptiles of 
the Seribuat Archipelago. Edition Chimaira, Frankfurt am Main, 
Germany. 239 pp.). Limnonectes nitidus is a medium-sized frog, 
known only from the Cameron Highlands and Fraser’s Hills of 
Pahang, Peninsular Malaysia (Stuart et al. 2008. Threatened 
Amphibians of the World. Lynx Ediciones, Barcelona, Spain. 
758 pp.). The habitats of these two species overlap in wet areas 
of montane forests. On 23 February 2020, at 0017 h, I found an 
adult L. blythii preying on an adult L. nitidus beside a small pool 
along the roadside in Bukit Fraser, Pahang, Peninsular Malaysia 
(3.7145°N, 101.7473°W; WGS 84; 820 m elev.). The L. blythii was 
biting the L. nitidus by the right side of the posterior part of the 
body, and the right leg of the L. nitidus was in the mouth of the 
L. blythii (Fig. 1A). The skin of the L. nitidus was peeled off from 
behind the head, and the peeled skin was in the mouth of the L. 
blythii. Therefore, it is assumed that the L. blythii bit the right 
side of the L. nitidus at first, and the L. nitidus struggled and tore 
its skin after that. When I approached the frogs, the L. blythii 
escaped to the pool. I left the place to avoid further disturbance 

Fig. 1. Adult Limnonectes blythii preying on an adult L. nitidus in 
Bukit Fraser, Pahang, Peninsular Malaysia: A) L. blythii biting the 
posterior part of the L. nitidus; B) L. blythii completing the ingestion 
of the L. nitidus.
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and returned at 0031 h, finding the L. blythii had swallowed most 
parts of the L. nitidus except for the left hind leg (Fig. 1B). The L. 
blythii completely consumed the L. nitidus at 0033h.

Previously, L. blythii was considered to be widely distributed 
across southeast Asia, but the Bornean population of the 
species was resurrected to L. leporinus by Inger and Tan (1996. 
Raffles Bull. Zool. 44:551–574). Measey et al. (2015, op. cit.) cited 
two papers (Inger and Greenberg 1966, op. cit.; Inger 1969. J. 
Anim. Ecol. 38:123–148) and listed the record of anurophagy 
by L. blythii from Borneo, but these records should actually be 
assigned to L. leporinus. To my knowledge, this observation is the 
first documentation of anurophagy by L. blythii.

I am grateful to A. Mori and I. Fukuyama for valuable 
comments on the manuscript.

RYOBU FUKUYAMA, Department of Zoology, Graduate School of Sci-
ence, Kyoto University, Sakyo, Kyoto 606-8502, Japan; e-mail: ryoubuf@
gmail.com.

LITHOBATES CAPITO (Gopher Frog). ENDOPARASITES. Litho-
bates capito ranges from southern Alabama, southern Florida, 
northeast to eastern North Carolina, including isolated records 
from Tennessee and southern Mississippi, USA (Frost 2021. 
Amphibian Species of the World: an Online Reference. Version 
6.1; https://amphibiansoftheworld.amnh.org; 1 April 2021). We 
know of no records for endoparasites of L. capito and establish 
the helminth list for this species herein.

We examined the body cavities of two L. capito from North 
Carolina deposited in the North Carolina State Museum of 
Natural Sciences (NCSM): one collected in March 1968 in New 
Hanover County (NCSM 6151: 93 mm SVL) and one collected in 
February 1982 in Sampson County (NCSM 22572: 97 mm SVL). 
The body cavity of each was opened by mid-ventral incisions 
and the interiors were searched for helminths. Seven nematodes 
were found free in NCSM 6151 and three were encysted in 
coelomic mesenteries of NCSM 22572.

Further examination after clearing in glycerol revealed a 
typical ascarid larval appearance (see Walton 1937. J. Parasitol. 
23:299–300), in this case, lips poorly defined appearing as three 
swellings, one provided with two papillae and the other two with 
one papilla each; esophagus gradually widening to its posterior 
end, without a bulb, ventriculus, or intestinal caecum; rudiments 
of reproductive system absent; the anus sub-terminal; length 
41–65 mm, width at midbody 0.64–1.02 mm. Walton (1937, op. 
cit.) examined many amphibians from Florida for helminth 
parasites and found sufficient ascarid larval material to describe 
the life cycle. He fed snakes these ascarid larvae and upon 
dissection after four weeks, recovered ophidascarids belonging 
to Ophidascaris labiatopapillosa.

The genus Ophidascaris was erected by Baylis (1921. 
Parasitol. 12:411–426) for snake ascaridoids which possess 
more or less square lips, interlabia, a postlabial groove, no 
ventriculus, no caecum, two uterine branches and a vulva in 
the middle or in the posterior half of the body. Sprent (1988. 
Syst. Parasitol. 11:165–213) revised Ophidascaris in which he 
considered O. labiatopapillosa as a synonym of Ophidascaris 
ashi and continues that O. ashi is evidently widely distributed 
in the USA and no regional variations in morphology have been 
reported. Moreover, it appears to be the only species in the genus 
occurring in North America. Thus, we assign the larvae found in 
this study to O. ashi. Voucher helminths were deposited in the 
Harold W. Manter Laboratory (HWML), University of Nebraska, 
Lincoln, USA as (HWML 112226 from NCSM 6151) and (HWML 

112227 from NCSM 22572). Ophidascaris ashi in L. capito is a 
new host record.

We thank Bryan L. Stuart for permission to examine L. capito. 
and Jeff Beane for facilitating the loan.

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

LITHOBATES SEPTENTRIONALIS (Mink Frog) and PSEUDAC-
RIS CRUCIFER (Spring Peeper). INTERSPECIFIC AMPLEXUS. 
Aberrant breeding behavior in anurans has been commonly 
observed in the wild and in captivity (Theiss and Caldart 2015. 
Herpetol. Notes 8:449–451; Londero et al. 2018. Herpetol. Notes 
11:413–415). Interspecific amplexus appears to be more com-
mon in taxa with explosive breeding strategies, such as species 
within the family Bufonidae. A skewed operational sex ratio may 
lead to increased male competition and errors in mate choice 
(Mollov et al. 2010. Biharian Biol 4:121–125).

While surveying for Ambystoma maculatum on 1 May 2020 at 
2300 h (46.59682°N, 87.47144°W; WGS 84; 230 m elev.), I observed 
and photographed a male Pseudacris crucifer engaged in axillary 
amplexus with a female Lithobates septentrionalis (Fig. 1). 
The pair was observed for several minutes and no movement 
occurred between either individual. There was a light rain and 
the temperature was 20°C. The site consisted of a series of beaver 
ponds connected to a small stream. Pseudacris crucifer was the 

Fig. 1. Interspecific amplexus between Psuedacris crucifer (top) and 
Lithobates septentrionalis (bottom) near Marquette, Michigan, USA.
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most abundant anuran present with no other L. septentrionalis 
observed.

Given that L. septentrionalis are not known to commence 
breeding in Michigan’s Upper Peninsula before June and 
July (Harding and Holman 1992. Michigan Frogs, Toads, and 
Salamanders: A Field Guide and Pocket Reference. Michigan 
State University Museum, East Lansing, Michigan. 144 pp.), 
and P. crucifer has a drastically different mating call, amplexus 
between the two species should be rare. Evidence suggests 
that adult anurans use aquatic sex pheromones to recognize 
potential mates (Belanger and Corkum 2009. J. Herpetol. 43:184–
191). Perhaps the observed interspecific amplexus resulted from 
an error in chemical, auditory, or visual signaling mechanisms.

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

LITHOBATES SYLVATICUS (Wood Frog). FEMALE MORTALITY. 
Lithobates sylvaticus has the most extensive geographic distribu-
tion of any frog from North America, occurring in the regions sur-
rounding the Appalachian Mountains from north Georgia to the 
northeastern USA, into much of the Midwest, and across most of 
Canada and Alaska (Dodd 2013. Frogs of the United States and 
Canada. Johns Hopkins University Press, Baltimore, Maryland. 
1032 pp.). Seigel (1983. Copeia 1983:1096–1098) reported that 
L. sylvaticus at Great Swamp National Wildlife Refuge (GSNWR) 
in New Jersey, USA breed from late March to early April and it 
has long been known that this species often arrives at breeding 
ponds while they are still covered in ice (Allen 1868. P. Boston 

Soc. Nat. Hist. 12:3–38, as cited in Dodd 2013, op. cit.).
On 2 March 2020 at 1005 h while performing a winter tree 

survey at GSNWR, Harding Township, Morris County, New Jersey 
(40.72618°N, 74.48913°W; WGS 84) I found a dead female L. 
sylvaticus with what appeared to be a swollen egg mass protruding 
from its mouth forcing the lower jaw to be at an extreme angle 
(ca. 120°) from the upper jaw. At 1019 h, a second dead female 
L. sylvaticus was observed, this time the swollen egg mass was 
protruding from the pectoral region of the female (Fig. 1). At 1025 
h, a third dead female L. sylvaticus was located, this time the egg 
mass had completely obliterated the anterior region of the female 
(Fig. 2) and several eggs were visible within the mass. 

Besides the protruding egg masses, the first two females 
appeared to have been in good shape without any obvious 
evidence of other wounds or infections. It is unknown whether 
the egg masses swelled after being exposed to water before or 
after the death of the females. It is possible the cause of death 
may have been unrelated and water seeped into the oviducts 
after death causing the expansion of the egg masses, which 
usually happens after oviposition. Alternatively, a wound may 
have led to water entering the oviducts causing the egg masses 
to expand leading to the death of the females. No frogs were 
collected and the three female L. sylvaticus were left in situ.

LAINE A. GIOVANETTO, Biology Department, New Jersey City Uni-
versity, 2039 Kennedy Blvd, Jersey City, New Jersey 07305, USA; e-mail: 
lgiovanetto@njcu.edu.

MICROHYLA NILPHAMARIENSIS (Nilphamarai Narrow-
mouthed Frog). PREDATION. Predator-prey interaction is 
the most common form of interaction between insects and 
amphibians in which adult amphibians feed on a variety of 
adult/larval insects in both terrestrial and aquatic ecosystems. 
Interestingly, many adult insects and their larvae/nymphs feed 
on larval amphibians. Thus, the interrelationship between these 
two groups forms a crucial component of community ecology, 
playing important roles in the regulation of populations at 
different trophic levels. The predation of adult amphibians by 
larval insects in terrestrial ecosystems is not well documented. 

Fig. 1. Female Lithobates sylvaticus from New Jersey, USA with the 
swollen mucus from an egg mass protruding from its chest.

Fig. 2. Female Lithobates sylvaticus from New Jersey, USA with an egg 
mass protruding from its obliterated anterior.
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Anurans serve as prey for many insect groups including ground 
beetles (Carabidae; Wizen 2011. PLoS ONE 6:e25161). Herein, 
I report the predation of an adult Microhyla nilphamariensis 
by an Epomis sp. larva (ground beetle) from Northern Western 
Ghats, India. Carabid larvae are known for their luring behavior 
to attract amphibian prey. Previous studies suggest that ground 
beetles share their habitat with amphibians during their breeding 
season and feed exclusively on amphibians (Wizen 2011, op. cit.; 
Wizen et al. 2012. Isr. J. Entomol. 41–42:95–106). Previous reports 
of Epomis sp. feeding on adult amphibians from India include 
Duttraphrynus scaber (Ferguson’s Toad) from Mysore (Barve 2011. 
Herpetol. Rev. 42:83–84), Pseudophilautus amboli (Amboli Bush 
Frog) from Amboli (Wizen et al. 2017. Herpetol. Rev. 48:612) and 
Duttaphrynus melanostictus (Asian Common Toad) from Amboli 
(Kulkarni et al. 2020. J. Bombay Nat. Hist. Soc. 117).

At 1940 h on 15 October 2020, while conducting a field survey 
to study the natural history of anurans at Dehugaon, Tal Maval, 
Pune, Maharashtra (18.7254°N, 73.7754°E; WGS 84), I observed 
an Epomis sp. larva holding an adult male M. nilphamariensis 
(23 mm SVL) on its ventral side near a pond. Fresh injuries were 
noticed on the ventral side of the frog just below the vocal sac. The 
frog appeared partially paralyzed and was struggling to escape. 
The habitat was a scrub grassland with manmade ephemeral 
ponds and puddles with disturbed habitat due to expanding 
urbanization.

The Epomis sp. larva and the M. nilphamariensis were 
photographed in situ and were collected. The M. nilphamariensis 
was identified at the Zoological Survey of India, WRC, Pune by 
comparing voucher specimens and the identification of the Epomis 
sp. larva was made according to Wizen (2011. Zookeys 119:37–52). 
Based on the coloration and size, the larva was identified as a 
second instar (Wizen 2011, op. cit.) and measured 15 mm total 
length. The attack was fatal to the M. nilphamariensis, which 
died that night. Both specimens were deposited at the National 

Zoological collections of the Zoological Survey of India, WRC, 
Pune (ZSI/WRC/A/2300). Future studies on the spatiotemporal 
distribution of Epomis sp. is warranted to fully understand their 
predator-prey interactions with amphibians.

I would like to acknowledge the help of K. P. Dinesh for helping 
in the identification and N. P. Gramapurohit for support and 
encouragement. Financial assistance from RUSA to S. P. Pune 
University is also gratefully acknowledged.

NIKHIL P. MORE, Savitribai Phule Pune University, Pune, Maharashtra, 
India; e-mail: nikhilzoology@gmail.com.

POLYPEDATES OCCIDENTALIS (Western Ghats Tree Frog). 
BEHAVIOR and COLORATION. Polypedates occidentalis is en-
demic to the Western Ghats, India. Its coloration can be diverse 
with individuals ranging from very dark shades of yellowish-
brown to pale reddish-brown (http://www.indianamphibians.
org/sp/376/polypedates-occidentalis; 27 July 2020). On 26 June 
2020, at around 1655 h, in the area of Lakkunda, Karnataka, India 
(13.64689°N, 75.16443°E; WGS 84), we observed a P. occidentalis 
whose dorsal coloration changed from a dark reddish-brown to 
pale reddish-brown within 25 min. The individual was located on 
the bark of a tree, under some wooden logs and was discovered 
when the logs were moved. Photographs of the frog were taken 
and it was not disturbed or handled (Fig. 1). The frog was then 
observed from a distance to prevent disturbance. Roughly 25 min 
following the initial encounter, a visible difference in the dorsal 
coloration was noted and another photograph was taken (Fig. 2). 
Later the frog was identified using a field guide (Gururaja 2012. 
Pictorial Guide to Frogs and Toads of the Western Ghats. Gubbi 
labs LLP, Karnataka, India. 114 pp.). Polypedates occidentalis has 
an hourglass shaped mark on the dorsal surface with a trident 
marking on the posterior-half, as a key identifying trait. However, 
preceding the observed color change, visual identification of the 
subject was very challenging.

The exhibition of plasticity of coloration has been noted in 
several other species in the Rhacophoridae (Deepak et al. et 
al. 2019. Herpetozoa 32:95–99) but this is the first record for P. 
occidentalis. It should also be noted that this observation is 
important from a natural history perspective. The color change 
can complicate identification of the species in the field, as seen 

Fig. 1. An Epomis sp. larva feeding on a Microhyla nilphamariensis at 
Dehugaon, Pune District of Maharashtra, India.

Fig. 1. A) dark coloration of Polypedates occidentalis observed at the 
initial encounter; B) pale coloration of P. occidentalis 25 min after the 
initial encounter.
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in our case, and knowledge of this color change should help with 
field identification.

We would like to thank P. Gowri Shankar, Kalinga Foundation, 
Agumbe, Karnataka, India for his comments on this short note. 

MALAY PANDEY (e-mail: malaypandey10@gmail.com), SURYA GOW-
DA and P. PRASHANTH, Kalinga Foundation, Agumbe, Karnataka, India.

PSEUDIS PARADOXA PLATENSIS (La Plata Paradox Frog). 
LARVAL DIET. Pseudis paradoxa platensis is an aquatic hylid 
distributed in the Paraná and River Plate Basins, in Argentina, 
Brazil, Bolivia, Uruguay and Paraguay (Garda et al. 2010. Zoo-
taxa 2666:1–28.). In Paraguay it is largely associated with the 
Cerrado and Chaco ecoregions, in the departments of Alto Par-
aguay, Amambay, Boquerón, Central, Concepción, Misiones, 
Ñeembucú, and Presidente Hayes (Brusquetti and Lavilla 2006. 
Cuad. Herpetol. 20:3–79). Dietary studies of P. paradoxa platensis 
have been carried out in Argentina in both post-metamorphic 
and pre-metamorphic life stages. Dure and Kehr (2001. J. Her-
petol. 35:340–343) found Diptera and Coleoptera to be the most 
abundant prey items for post-metamorphic individuals, with 
amphibian prey the largest category by biomass, though infre-
quently consumed. In contrast, Falico et. al (2012. Herpetol. 
Notes 5:215–217) found that Odonata were the most important 
prey item for P. paradoxa platensis during a study carried out in 
January of 2010. Arias et. al. (2002. Phyllomedusa 1:97–100) pre-
sented dietary data for larval life stages of P. paradoxa platensis 
and concluded that the species is omnivorous, feeding mostly on 
phytoplankton but also consuming insects and plant fragments. 
Apparent dietary variation led Falico et. al. (2012, op. cit.) to sug-
gest that the species is an opportunistic feeder that adapts its 
feeding strategy based on food availability.

At 2345 h on 13 January 2019, a Gosner stage 38 larva of P. 
paradoxa platensis (39.66 mm SVL, 70.38 mm tail length) was 
captured in a temporary pond at Fortin Toledo, Boquerón 
department, Paraguay (22.2118°S, 60.2019°W; WGS 84). The 
individual was captured floating in water (22 cm deep) with 
its head and nostrils above the water line. It was placed in an 
empty plastic container along with some pond water. Upon 
revisiting the container one hour later, it had regurgitated a 
juvenile Leptodactylus bufonius (Oven Frog; 22.05 mm SVL). The 
specimens were collected under Permit 176/2018 issued by the 
Ministerio del Ambiente y Desarrollo Sostenible, and dispatched 
humanely following Simmons (2002. Herpetological Collecting 
and Collections Management. SSAR Herpetological Circular No. 
31. 153 pp.). Both specimens were prepared in 10% formalin 
and deposited in the Colección Zoológica de Para La Tierra 
(CZPLT) as CZPLT-H 1367 (P. paradoxa platensis) and CZPLT-H 
1368 (L. bufonius). This is the first published record of a pre-
metamorphic P. paradoxa platensis predating a vertebrate and 
the first published dietary data of the species from Paraguay. 

The authors would like to thank the Ministerio del Ambiente 
y Desarrollo Sostenible (MADES) for issuing relevant research 
permits. JS, KA and PS are grateful to the PRONII program of 
CONACyT Paraguay for their support. The authors are grateful 
to Centro Chaqueño para la Conservación e Investigación for 
permission to work at Fortín Toledo.

JOSEPH SARVARY (e-mail: joseph@paralatierra.org), BROGAN PETT, 
KARINA ATKINSON, and PAUL SMITH, Fundación Para La Tierra, Mariscal 
Estigarribia 321, Barrio General Diaz, Pilar, Ñeembucú, Paraguay.

RANA BOYLII (Foothill Yellow-legged Frog). REPRODUCTIVE 
BEHAVIOR and HABITAT USE. Spawning aggregations coincide 

in the South Fork Eel River for Entosphenus tridentatus (Pacific 
Lamprey), an anadromous jawless fish, and Rana boylii (Foothill 
Yellow-legged Frog), a lotic-breeding anuran endemic to Califor-
nia and Oregon, USA. Although they have experienced sharp de-
clines (Wang et al. 2020. J. Freshwater Ecol. 35:29–55), E. triden-
tatus runs in the Eel basin have shown an uptick in recent years, 
and the opportunity for frog-lamprey interactions has increased. 

Spawning aggregations are defined as concentrations of 
animals, predictable in time and space, at far greater densities 
than occur during non-reproductive periods (Domeier and Colin 
1997. Bull. Mar. Sci. 60:698–726). As adults, E. tridentatus are 
dispersed in the ocean where they are blood-sucking parasites of 
fish, while R. boylii are dispersed along streams eating arthropods. 
Entosphenus tridentatus and R. boylii larvae, however, consume 
similar diatom and detrital food resources in rivers. Hence 
their breeding migrations, albeit in opposite directions, share a 
common destination. Entosphenus tridentatus swim upstream 
from estuaries, sometimes hundreds of kilometers, while R. boylii 
hop at most a few kilometers downstream from tributaries, but 
they convene at the same mainstem locations to mate and lay 
eggs. With similar thermal triggers in Spring (water temperature: 

Fig. 1. Five clutches of Rana boylii eggs (marked with bamboo skew-
ers) attached to cobbles around the inner perimeter of an Entosphe-
nus tridentatus nest (length parallel to the current = 60 cm, width 
perpendicular to flow = 40 cm).

Fig. 2. Two male Rana boylii amplecting a Entosphenus tridentatus 
carcass in the South Fork Eel River, Mendocino County, California, 
USA.
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10–15°C), they spawn in runs, at pool tailouts, along cobble and 
gravel bars (Kupferberg 1996. Ecol. Applic. 6:1332–1344; Mayfield 
et al. 2014. Trans. Amer. Fish. Soc. 143:1544–1554). Entosphenus 
tridentatus excavate nests that create hydraulic conditions (i.e., 
depth and velocity) suitable for oviposition by R. boylii (Bondi et 
al. 2013. Herpetol. Cons. Biol. 8:88–103). During the course of frog 
breeding censuses between 2015 and 2020, at sites where flow 
conditions were either too swift or too shallow for oviposition, I 
observed a total of 81 clutches of R. boylii attached to rocks placed 
by E. tridentatus around the perimeter of their redds (nests; Fig. 
1). This pattern of R. boylii utilizing the microhabitat created 
by E. tridentatus was geographically widespread, spanning lek 
sites >85 river km apart, at Humboldt Redwoods State Park and 
Benbow State Recreation Area (Humboldt County), and the 
Angelo Coast Range Reserve (Mendocino County, California).

I often observe E. tridentatus and R. boylii in close proximity, 
but at 1346 h on 22 April 2020, I encountered two male R. boylii 
especially close, amplecting a lamprey carcass (Fig. 2). The male 
R. boylii (both 50–55 mm SVL) were submerged (23 cm deep, 1 
m from shore) where current velocity was 5–10 cm/s and were 
grasping the E. tridentatus (495 mm total length) near its head. 
The E. tridentatus showed little sign of decomposition. After 
lifting the E. tridentatus out of the water for closer inspection, 
one R. boylii let go, and one did not; it remained clasping the E. 
tridentatus. No other R. boylii were seen, but the first 4 clutches 
(season total = 15) were nearby and two E. tridentatus redds 
had been excavated within the lek where oviposition has been 
noted annually since 1992 (39.73312°N, 123.63132°W; WGS 

84). I have previously observed necrophiliac amplexus (Fig. 
3), and interspecific amplexus by R. boylii has been observed 
with Anaxyrus boreas (Western Toad; Bettaso 2011. Herpetol. 
Rev. 42:589), Lithobates catesbeianus (American Bullfrog; Lind 
et al. 2003. Herpetol. Review 34:234–235) and inferred from 
hybridization with Rana sierrae (Sierra Nevada Yellow-legged 
Frog; Peek et al. 2019. Molec. Ecol. 28:4636–4647). While there are 
reports of ranid frogs clasping salamanders (Simovi‐ et al. 2014. 
Herpetol. Notes 7:25–29), and fish in captivity (www.naturepl.
com; 25 Nov. 2020), to my knowledge this is the first report of 
amplexus across a class divide in the wild.

SARAH KUPFERBERG, Independent Scholar, Berkeley, California, 
USA; e-mail: skupferberg@gmail.com.

RANA COREANA (Korean Brown Frog). PREDATION. Rana 
coreana is a small-sized (3.5–5 cm SVL) indigenous species na-
tive to Korea with a distinct white or yellowish white line from 
the snout to the neck (Lee et al. 2011. Ecological Guide Book of 
Herpetofauna in Korea. NIER Press, Incheon, South Korea. 98 
pp.). It is distributed all over the Korean Peninsula, except Jeju 
Island and is known to inhabit and breed in paddy fields below 
200 m elev. (Do et al. 2018. Korean J. Herpetol. 9:1–11), but its 
detailed ecology has yet to be studied.

At 1500 h on 23 April 2020, we observed an adult R. coreana 
being predated by an adult Ardea alba modesta (Great Egret) 
in a barley field in Namwon-si, Jeollabuk-do, South Korea 
(35.46793°N, 127.35060°E; WGS 84). Although research on the 
prey items of the Ardeidae (herons and egrets) in Korea was 
conducted by several authors (Kim and Oh. 2009. Kor. J. Env. 
Eco. 23:564–568; Choi et al. 2016. Ornithol. Sci. 15:55–62), no 
anurans identified to species were reported as prey. At the time 
of observation, the barley field was being plowed with a tractor, 
and two A. alba modesta and three A. cinerea (Grey Herons) were 
foraging in the vicinity, capturing prey that were fleeing from 
the tractor. To our knowledge, this is the first report of A. alba 
modesta preying upon R. coreana and we suggest that R. coreana 
may be exposed to high predation pressure by egrets and herons, 
especially during the plowing season.

JIN HWAN CHOI, Department of Biology, Kyung Hee University, Seoul 
02447, Republic of Korea (e-mail: lassie81@hanmail.net); MIN SEOCK 
DO, Animal Resources Division, National Institute of Biological Resources 

Fig. 3. Rana boylii (42 mm SVL) amplecting the carcass of a gravid 
female (ca. 65 mm SVL) observed 12 May 2018, South Fork Eel River, 
Humboldt County, California, USA.

Fig. 1. An adult Ardea alba modesta capturing an adult Rana coreana 
in Namwon-si, South Korea. 
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Incheon 22689, Republic of Korea (e-mail: viper@korea.kr).

RANA LUTEIVENTRIS (Columbia Spotted Frog) and ANAXY-
RUS BOREAS (Western Toad). INTERSPECIFIC AMPLEXUS. 
Amplexus in anurans takes a variety of forms and has a strong 
phylogenetic signal (Carvajal-Castro et al. 2020. Biol. J. Linn. 
Soc. 129:652–663). Amplexus is an unambiguous indicator of 
attempted mating, so the frequent records in the literature of 
amplexus between individuals of different species, sometimes 
distantly related, collectively offer evidence of imperfect rec-
ognition of potential mates and consequent wasted mating op-
portunities (e.g., Lirio et al. 2019. Herpetol. Notes 12:705–708). 
Species in which males are well-known for indiscriminately 
amplexing other anurans of the wrong sex or species are typi-
cally 'explosive' breeders with a short breeding season involving 
intense scramble competition for mates and high potential for 
accidental, unfruitful mating attempts (Marco and Lizana 2002. 
Ethol. Ecol. Evol. 14:1–8).

At ca. 2230 h on 10 May 1982 at Becher's Pond Recreation 
Site, 2.1 km northwest of Riske Creek (51.9684°N, 122.5297°W; 
WGS 84; 911 m elev.) in central British Columbia, I observed a 
(presumably male) Rana luteiventris in amplexus with a large 
(probably female) Anaxyrus boreas at a marshy edge of the 
Riske Creek Reservoir (Fig. 1). The A. boreas was shifting about 
in dead emergent vegetation, apparently trying to dislodge the 
R. luteiventris; however, the R. luteiventris was not dissuaded, 
even when I reached down and briefly touched the two anurans. 
I scanned the area with a flashlight and saw numerous R. 
luteiventris floating in the water, some calling. Some A. boreas 
also were in the water and around the bank of the reservoir. I 
was originally attracted to the spot by the call of a Lithobates 
sylvaticus (Wood Frog), but I did not see that individual. The air 
temperature immediately above the ground vegetation at the 
time of observation was 8.4°C and the water temperature was 
9.3°C. The R. luteiventris and A. boreas were still in amplexus 
when I left after several minutes of observation.

Both A. boreas and R. luteiventris are widely distributed in 
British Columbia (Matsuda et al. 2006. Amphibians and Reptiles of 
British Columbia. Royal BC Museum, Victoria, British Columbia. 
266 pp.) and frequently co-occur. They also sometimes share the 
same breeding ponds and have similar breeding phenologies 
(Swan et al. 2015. Herpetol. Cons. Biol. 10:864–873), and both 
are explosive breeders (Olson et al. 1986. Oecologia 70:351–356; 
Greene and Funk 2009. J. Herpetol. 43:244–251). Furthermore, A. 

boreas has been observed in amplexus with other western North 
American species of ranid frogs (Brodie. 1968. Herpetologica 
24:86; Brown. 1977. J. Herpetol. 11:92–94; Perata-García et 
al. 2020. Herpetol. Rev. 51:568). Thus, it is not surprising that 
individuals of the two species reported here might occasionally 
engage in amplexus. Nonetheless, so far as I can ascertain, there 
are no other reported records in the literature of such behavior 
between these two species.

The photograph in Fig. 1 was previously published on the 
web in a non-refereed volume (https://royalbcmuseum.bc.ca/
assets/Montane-Cordillera-Ecozone.pdf; 21 December 2020), 
but no background or details of the interaction were provided 
there.

PATRICK T. GREGORY, Department of Biology, University of Victoria, 
Victoria, British Columbia V8W 2Y2, Canada; e-mail: viper@uvic.ca.

RANA PIPIENS (Northern Leopard Frog). OVERWINTERING 
TADPOLES. On 5 March 2020, I observed one living and one 
dead Gosner Stage 40 or 41 (Gosner 1960. Herpetologica 16:183–
190) Rana pipiens larva in an earthen stock tank on the Arizona 
Game and Fish Department’s House Rock Wildlife Area, Coconi-
no County, Arizona, USA. The site is located north of the Grand 
Canyon within the species’ historical range and is managed as an 
R. pipiens refuge site for a translocation program. 

Despite more than 15 years of monitoring at this and other 
R. pipiens sites in Arizona, I have not observed overwintering R. 
pipiens tadpoles, and am unaware of other such observations 
in Arizona. I speculate some unusual weather conditions in 
2019 led to this. Typically, at this site, there is a very active but 
narrow breeding window (March–April), and most tadpoles 
metamorphose by early August, as is often the case elsewhere 
within the range of R. pipiens (Rorabaugh 2005. In Lannoo [ed.] 
Amphibian Declines: The Conservation Status of United States 
Species, pp. 570–577. University of California Press, Berkeley, 
California; Dodd 2013. Frogs of the United States and Canada. 
Johns Hopkins University Press, Baltimore, Maryland. 962 pp.). 
However, in 2019 it remained cool and wet well into May, which 
prolonged the breeding season at this site. As a result, I observed 
mid-stage tadpoles (ca. Gosner Stage 36; Gosner 1960, op. cit.) 
in August and September, and presumed that tadpoles that had 
not metamorphosed by September would not survive the winter. 
Clearly some did.

Overwintering is not a common life history characteristic 
for most North American ranids, but among native Arizona 
ranids is known to occur in R. chiricahuensis, R. tarahumarae, 
and R. yavapaiensis (Collins and Lewis 1979. Southwest. Nat. 
24:371–396; Frost and Platz 1983. Evolution 37:66–78). Scott and 
Jennings (1985. Occas. Papers. Mus. Southwest. Biol. 3:1–21), 
suggested R. pipiens may occasionally overwinter as tadpoles in 
New Mexico. 

Rana pipiens historically occurred throughout much of the 
Colorado Plateau in northern Arizona (Stebbins 1985. A Field 
Guide to Western Reptiles and Amphibians. Houghton Mifflin 
Company, Boston, Massachusetts. 336 pp.). The species has been 
extirpated from most of its range in Arizona resulting from the 
emergence of chytridiomycosis in the 1970s and 1980s, coupled 
with habitat loss and alterations, and the spread of nonnative 
aquatic species (Rorabaugh 2005, op. cit.).

If R. pipiens tadpole overwintering was more common, it 
could have potentially positive implications for the species’ 
ability to persist at sites with Batrachochytrium dendrobatidis 
(Bd). Batrachochytrium dendrobatidis often causes mortality 

Fig. 1. Rana luteiventris (on top) in amplexus with Anaxyrus boreas. 
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in juvenile and adult frogs in winter, thus limiting or preventing 
breeding the following year. Overwintering tadpoles, which are 
less susceptible to Bd (Rachowicz and Vredenburg. 2004. Dis. 
Aquat. Org. 61:75–83), could increase the species’ ability to 
persist at a site from one year to the next. 

I thank A. K. Owens and T. R. Jones for helpful suggestions on 
the draft of this note.

SUSAN R. MACVEAN, Arizona Game and Fish Department, 3500 S. 
Lake Mary Road, Flagstaff, Arizona, 86005, USA; e-mail: smacvean@azgfd.
gov.

RHINELLA MARINA (Cane Toad). ARBOREALITY. Rhinella 
marina is a large (100–150 mm SVL) species of toad that has 
become naturalized throughout much of northern and eastern 
Australia since its introduction from 1935–1937 to combat insect 
pests of sugar cane crops (Cogger 2014. Reptiles and Amphib-
ians of Australia. 7th edition CSIRO Publishing, Collingwood, 
Victoria. 1033 pp.; Shine 2010. Q. Rev. Biol. 85:253–291). While 
most Rhinella species are primarily terrestrial and do not pos-
sess adaptations seen in arboreal anurans, species such as R. 
jimi, R. manu, R. paraguas, and R. yanachaga are semi-arbore-
al or arboreal in habit, climbing typically 50–200 cm above the 
ground to perch on leaves and branches (Chaparro et al. 2007. 
Herpetologica 63:203–212; Lehr et al. 2007. Zootaxa 1662:1–14; 
Grant and Bolívar-G 2014. Herpetologica 70:198–210; Dubeux et 
al. 2019. Herpetol. Rev. 50:764). Furthermore, some diurnal Rhi-
nella spp. are known to use leaves and low branches to sleep at 
night (e.g., Duellman 2005. Cusco Amazónico. Cornell University 
Press, Ithaca, New York. 433 pp.). Herein, I report on R. marina, a 
species which is nocturnal and terrestrial, climbing up the trunk 
and onto the lower branches of a fig tree to feed on moths that 
were attracted to ripe and decaying fruits.

Observations occurred on five separate evenings between 
1800–2200 h from February to April 2019 on a steep west-
facing slope near the township of Silkwood, north Queensland, 
Australia (17.7452°S, 146.0183°E; WGS 84; 42 m elev.). Conditions 
on all evenings were moist, due to recent rains, and warm (22–
25°C, 70–85% RH). The R. marina were seen on the trunk and 
branches of a Ficus congesta (Red Leaf Fig Tree) that was 3.5 m 
high and had two main stems (ca. 0.1 and 0.2 m in diameter at 
ground level), with the larger stem bifurcating 0.6 m above the 

ground. Below this height were numerous peduncles, as well as 
racemes emanating from the larger stem and extending along 
the ground. On four evenings one subadult R. marina (ca. 60 
mm SVL) was observed near the fork and also on a low branch of 
the fig tree at heights of 0.75 to 1.1 m above ground (Fig. 1). On 
one evening (29 April 2019) an additional subadult R. marina (ca. 
55 mm SVL) was located a few cm from this individual, a short 
distance up from the fork of the tree, 0.8 m above the ground. 
On each occasion, the R. marina remained motionless 10 to 15 
cm from fig clusters with their attention directed towards moths 
that were feeding on both ripe and decaying figs. The moths were 
comprised of at least four species and varied in length from 15 to 
35 mm. They attracted the attention of the R. marina as they fed 
on the figs and flew about. On five occasions the R. marina were 
seen to lunge at the moths and were successful in two instances 
in securing and then consuming the prey. Small numbers of 
Litoria caerulea (Green Tree Frogs) were similarly engaged in 
feeding on moths attracted to the fig clusters on higher branches 
of the same tree.

Rhinella marina is an opportunistic feeder with a very broad 
diet, consuming a wide range of mostly small invertebrates 
(especially ants and beetles), some small vertebrates, and 
non-moving items including carrion and some plant material 
(Krakauer 1968. Herpetologica 24:214–221; Shine 2010. op 
cit.) and so the consumption of moths is consistent with their 
known diet. Observations are also consistent with R. marina 
being ambush foragers that sit-and-wait for prey until it comes 
within striking range (González-Bernal et al. 2011. Behav. Ecol. 
Socio. 65:1367–1375). The ability of subadult R. marina to climb 
the trunk of the fig tree was likely facilitated by their small size 
and the numerous peduncles occurring low on the trunk which 
would have provided easy purchase for toads when climbing.

Arboreality in other Rhinella spp. has been attributed to 
predator avoidance due to a lack of observed potential prey at 
the chosen arboreal sites and also the fact that individuals chose 
saplings and leaves which would likely respond to movements 
of an approaching (climbing) predator (De Noronha et al. 2013. 
Herpetol. Bull. 124:21–22; Lindquist et al. 2007. Phyllomedusa 
6:37–44). In the case of the R. marina reported here, the purpose 
of climbing was clearly for feeding with tactile predator detection 
not possible due to the thickness of the stems occupied. From the 
descriptions of arboreal behavior in some other Rhinella spp., it 
seems likely that opportunistic feeding would occur even though 
the primary purpose for the behavior is predator avoidance.

GRANT STEPHEN TURNER, P.O. Box 2035, Innisfail, Queensland, Aus-
tralia 4860; e-mail: g.s.turner@hotmail.com.

SCINAX PACHYCRUS (Pocau Snouted Treefrog) and SCINAX 
MONTIVAGUS. ANTIPREDATOR MECHANISMS. Scinax pachy-
crus (Miranda-Ribeiro 1937. O Campo 1937:54–56) and Scinax 
montivagus (Juncá et al. 2015, Herpetologica 71:300) occur in the 
dry savanna of the Caatinga, on rock outcrops, and can be found 
in bromeliads or on other vegetation near water in northeastern 
Brazil. Death feigning or thanatosis has been reported as a de-
fensive strategy in a wide variety of animals from arthropods to 
vertebrates, including frogs, reptiles, birds, and mammals (Mi-
yatake et al. 2004. Proc. R. Soc. B. 271:2293–2296; Toledo et al. 
2010. J. Nat. Hist. 44:979–1988).

On 7 October 2019, in the Municipal Park of Mucugê, 
Municipality of Mucugê, Bahia, northeastern Brazil (12.99240°S, 
41.34088°W; WGS 84; 940 m elev.), an adult male S. pachycrus 
was found perched in a bush and a S. montivagus was found in 

Fig. 1. A subadult Rhinella marina on the branch of a fig tree lying in 
wait for moths attracted to figs. 
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a bromeliad. Both individuals were captured and photographed 
while exhibiting death feigning (Fig. 1). This behavior can be 
effective against non-scavenger predators requiring movement to 
stimulate predation, thereby causing them to lose interest (Toledo 
et al. 2010, op. cit.; Ferreira et al. 2019. Behav. Ecol. Sociobiol. 73:69). 
Death feigning has been reported for Scinax fuscomarginatus 
(Toledo 2004. Herpetol. Rev. 35:377–378), S. fuscovarius (Sazima 
1972. Ciênc. Cult. 24:383; Rodrigues and Rodrigues 2007. 
Herpetol. Rev. 38:196), S. alterus, S. catharinae, S. hayii, S. hiemalis, 
S. perpusillus (Toledo et al. 2010, op. cit.) and S. auratus (Santos et 
al. 2020. Herpetol. Rev. 51:570–571). To our knowledge, this is the 
first report of death feigning in S. pachycrus and S. montivagus. 
Both individuals were deposited in the Herpetological Collection 
of the Centro de Ecologia e Conservação Animal - ECOA, at the 
Universidade Catolica do Salvador – UCSal (S. pachycrus: 3921; S. 
montivagus: 3922).

We thank the Federal Rural University of Pernambuco, the 
Catholic University of Salvador and the Municipal Park of Mucugê 
for their assistance. Financial support was provided by the 
Coordination for the Improvement of Higher Education Personnel 
(CAPES) and by the Research Support Foundation of the State of 
Bahia (FAPESB), a scholarship program. The research was carried 
out with a SISBIO License (59245-1) approved and granted by the 
Animal Use Ethics Committee of the Federal Rural University of 
Pernambuco-UFRPE (23082.006641/2019-29).

JOSÉ AUGUSTO MACHADO SOUZA JÚNIOR, Centro de Ecologia e 
Conservação Animal, Universidade Católica do Salvador, Salvador, Brazil 
(e-mail: josea.junior@ucsal.edu.br); ALCINA GABRIELA M. M. DA F. SAN-
TOS, Departamento de Biologia, Laboratório de Estudo Herpetológicos e 
Paleoherpetológicos da Universidade Federal Rural de Pernambuco, Recife, 
Pernambuco, Brazil (e-mail: alcina.gabriela@yahoo.com.br); UBIRATÃ FER-
REIRA SOUZA, Laboratório de Estudo Herpetológicos e Paleoherpetológi-
cos, Universidade Federal Rural de Pernambuco, Recife, Pernambuco, Brazil 
(e-mail: ubirataferreirasouza@gmail.com); LETÍCIA AZÊVEDO SÁ DOS 
SANTOS, Centro de Ecologia e Conservação Animal, Universidade Católica 
do Salvador, Salvador, Brazil (e-mail: leticiaa.santos@ucsal.edu.br); GERAL-
DO JORGE B. DE MOURA, Departamento de Biologia, Laboratório de Es-
tudo Herpetológicos e Paleoherpetológicos, Universidade Federal Rural de 
Pernambuco, Recife, Pernambuco, Brazil (e-mail: geraldojbm@gmail.com); 
MOACIR SANTOS TINÔCO, Centro de Ecologia e Conservação Animal, Uni-
versidade Católica do Salvador, Salvador, Brazil (e-mail: moacirtinoco@gmail.
com).

SMILISCA BAUDINII (Mexican Treefrog). ANOPHTHALMIA. 
The existence of anomalies in amphibians has been document-
ed throughout the world (e.g., Henle et al. 2017. Mertensiella 
25:57–164). A morphological abnormality is defined as any devia-
tion from the normal range of anatomical variation (Johnson et 
al. 2001. Can. J. Zool. 79:370–379), which can be caused by muta-
tions, failures in embryonic development, or trauma (Soto-Rojas 
et al. 2017. PLoS ONE 12:e0183573). Herein, we report a case of 
anophthalmia in Smilisca baudinii in Veracruz, México.

At 1320 h on 20 January 2018, in La Pitahaya (La Luz), 
Cuitlahuac, Veracruz, México (18.7715°N, 96.6928°W; WGS 84; 300 
m elev.), we found a post-metamorphic S. baudinii among the 
shrubby vegetation on the bank of a stream. Upon examination 
we noticed the right eyeball and eye socket were absent 
(anophthalmia; Fig. 1). In Mexico, few studies have recorded 
morphological abnormalities in amphibians (Díaz-García et al. 
2019. Rev. Latin. Herpetol. 2:78–81). We do not know the factors 
that caused this malformation, but since the area is destined for 
sugarcane cultivation, we suspect exposure to chemical agents 
and/or ultraviolet radiation likely possibilities. This report 
represents the first case of anophthalmia in Smilisca baudinii.

MAURICIO HERNÁNDEZ-JAÚREGUI and FABIOLA CHACÓN-
JUÁREZ, Universidad Veracruzana, Facultad de Ciencias Biológicas y Agro-
pecuarias, camino viejo Peñuela-Amatlán de los Reyes. S/N. Mpio. de Am-
atlán de los Reyes, C.P. 94950, Veracruz, Mexico; Víctor Vásquez-Cruz, PIMVS 
Herpetario Palancoatl, Avenida 19 número 5525, Colonia Nueva Esperanza, 
C.P. 94540, Córdoba, Veracruz, Mexico (e-mail: victorbiolvc@gmail.com).

Fig. 1. Death feigning in Scinax montivagus (A) and Scinax pachycrus 
(B) from Bahia, Brazil. 
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Fig. 1. Anophthalmia in a Smilisca baudinii from Veracruz, Mexico.



Herpetological Review 52(4), 2021

840    NATURAL HISTORY NOTES

TRIPRION SPINOSUS (Coronated Treefrog). HETEROCHRO-
MIA. There have been many reported cases of abnormal pig-
mentation in amphibians (e.g., Henle et al. 2017. Mertensiella, 
25:57–164). These abnormalities occur when there is an absence 
or predominance of chromatophores or variations in their pro-
duction of pigments (Duellman and Trueb 1994. Biology of Am-
phibians. John Hopkins University Press, Baltimore, Maryland. 
670 pp.; Henle et al. 2017, op. cit.) which can be total or partial 
(e.g., Jablonski et al. 2014. Belg. J. Zool. 144:93–101). Herein, we 
report a case of heterochromia in Triprion spinosus in México. 

On 1 December 2016, at 1130 h in the installations of PIMVS 
“Herpetario Palancoatl” (registration: No. SEMARNAT-PIMVS-
CR-IN-0013-VER / 13), in the city of Córdoba, Veracruz, México 
(18.89436°N, 96.96634°W; WGS 84; 950 m elev.), we found a 
group of 12 juvenile T. spinosus with one individual exhibiting 
heterochromia. This individual had a very dark brown left eye, 
compared to the normal light brown right eye (Fig. 1). In Mexico, 
pigment abnormalities in amphibians have rarely been reported 
(e.g., Aguilar-López et al. 2017. Herpetol. Rev. 48:169–170; 
Vásquez-Cruz et al. 2020. Cuad. Herpetol. 34:99–101; Vásquez-
Cruz and Fuentes- Moreno 2020. Cuad. Herpetol. 34:313–320). 
We do not know the factors that caused this malformation, 
but we suspect exposure to chemical agents present in the 
municipal water source. This report represents the first case of 
heterochromia in T. spinosus.

NELSON MARTÍN CERÓN-DE LA LUZ and VÍCTOR VÁSQUEZ-
CRUZ, PIMVS Herpetario Palancoatl, Avenida 19 número 5525, Colonia 
Nueva Esperanza, C.P. 94540, Córdoba, Veracruz, Mexico (e-mail: victorbi-
olvc@gmail.com).

UPERODON TAPROBANICUS (Painted Globular Frog). PREDA-
TION. Uperodon taprobanicus is a microhylid frog with a broad 
stocky body, short limbs, and widened blunt digits. It inhabits 
the open country of the tropical Terai Zone in more or less humid 
habitats. This species is often perianthropic and is distributed 
from west to east Terai in Nepal (Kästle et al. 2013. Field Guide 
to Amphibians and Reptiles of Nepal, Arco-Nepal e.V., München, 
Germany. 609 pp.).

Centropus sinensis (Greater Coucal) is a large non-parasitic 
cuckoo species of the order Cuculiformes. It is common and 
widespread in the Terai region of Nepal (Grimmett et al. 2016. 
Birds of Nepal, Revised Edition, Christopher Helm, London, 
UK. 368 pp.). The diet of C. sinensis consists of insects, snails, 
field mice, lizards, nestling birds, small snakes, and frogs 

including Polypedates spp. (Natarajan 1993. J. Bombay Nat. 
Hist. Soc. 90:11–16; Shiozaki and Nishikawa 2017. Herpetol. 
Rev. 48:415). This note reports a single observation of predation 
on Uperodon taprobanicus by a C. sinensis.

At 0808 h on 10 August 2020, in Buttabari, Arjundhara 
Municipality-11 of Jhapa District, Nepal (26.65511°N, 
88.00473°E; WGS 84; 138 m elev.), I observed a C. sinensis 
preying on an U. taprobanicus after a heavy rainfall the 
previous night (Fig. 1). The C. sinensis was observed pecking 
repeatedly at the inflated U. taprobanicus and rubbed its beak 
on the ground to remove the sticky substance secreted from 
the U. taprobanicus. After 12 min, the C. sinensis disappeared 
among the bushes holding the U. taprobanicus in its beak. To 
the best of my knowledge, this is the first report of predation on 
U. taprobanicus by C. sinensis.

TAPIL PRAKASH RAI, Department of Environmental Science, Mechi 
Multiple Campus (Tribhuvan University), Bhadrapur-8, Jhapa, Nepal; Tur-
tle Rescue and Conservation Centre (ARCO-Nepal & SUMMEF), Arjund-
hara-9, Jhapa, Nepal; e-mail: tapilprai19@gmail.com.

TESTUDINES — TURTLES

APALONE SPINIFERA (Spiny Softshell). COLOR VARIATION. 
Spiny Softshell Turtles occur in many permanent aquatic habi-
tats in Louisiana, USA, including rivers, streams, canals, ditches, 
ponds, lakes, oxbows, and impoundments (Boundy and Carr 
2017. Amphibians & Reptiles of Louisiana. An Identification and 
Reference Guide. Louisiana State University Press, Baton Rouge, 
Louisiana. 386 pp.). There is some geographic variation in cara-
pace color, with hatchlings typically being sand-colored, tan, or 
olive; males and juveniles usually have scattered black spots or 
ocelli over most of the carapace (Boundy and Carr 2017, op. cit.).

At 1610 h on 21 June 2020 an A. spinifera was observed by 
agricultural workers in a drainage canal in a rice field in St. 
Landry Parish, Louisiana, USA; the turtle was illuminated by 
tractor headlights which may have disorientated it, allowing 
for hand-capture. It was initially observed on the edge of the 
canal bank, and retreated into the water, but was captured 
when it returned to the bank. Weather conditions were overcast 
and the murky water was estimated to be about 46 cm deep. 

Fig. 1. Heterochromia in Triprion spinosus from Veracruz, Mexico.

Fig. 1. Centropus sinensis (Greater Coucal) holding a Uperodon tapro-
banicus in Arjundhara Municipality, Jhapa, Nepal.
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Predominant vegetation included Nymphaea odorata (lilies). 
Upon capture the turtle was noted to have an unusual orange 
color pattern (Fig. 1) and thus it was collected and presented to 
one of us (SS) for scientific study. On 23 June 2020 the turtle was 
measured with digital calipers and had a straight-line carapace 
length (CL) of 85.08 mm and width of 76.44 mm. The mass was 
63.0 g. Hatchling A. spinifera typically have a CL of 30–44 mm 
(Boundy and Carr 2017, op. cit.), thus we believe this specimen 
to be about one year old. We maintained the turtle in captivity 
in a 15-quart (14.2 liter) plastic storage container and provided 
it with commercially available reptile foods, which it readily 
accepted. Over the nearly two-month time period in which we 
observed the turtle, we did not notice any change or fading of 
the striking coloration despite being housed in a freshwater tank, 
where staining from water rich in tannins or vegetation might 
have influenced the pigmentation. We had planned to compare 
its growth rates to an A. ferox population we were studying (Elsey 
and Platt 2021. Herpetol. Rev. 52:747–747) but after only two 
months we had to discontinue monitoring the A. spinifera due to 
staff displacement by mandatory evacuation orders associated 
with Hurricane Laura, and it was released to the wild in the 
region of capture.

Reptile skin coloration depends, in part, on the distribution 
and presence of various chromatophores (Szydlowski et al. 
2020. Nat. Res. Sci. Reports. 10:5754, and references therein). 
Mutations or aberrant color patterns can occur in any species 
(Boundy and Carr 2017, op. cit.) and this abnormal orange color 
is unusual, and might be classified as albinistic, hypomelanistic, 
or hyperxanthic. A variation in coloration known as flavism, 
wherein melanin is largely suppressed, and a yellowish coloration 
dominates has been described in Podocnemis unifilis (Yellow-
spotted Amazon River Turtle; Cunha and Vogt 2020. Herpetol. 
Rev. 51:581–582). Erythrism (unusual or pronounced amounts of 
reddish pigment in some areas) has been described in Clemmys 
guttata (Spotted Turtle; Stevenson et al. 2018. Herpetol. Rev. 
49:317–318). However, we are unaware of instances of orange 
pigmentation previously described in A. spinifera.

Softshell turtles can exhibit sexual dichromatism (Guyer 
et al. 2015. Turtles of Alabama. University of Alabama Press, 
Tuscaloosa, Alabama. 267 pp.), but the young age of the 
specimen in this case makes this an unlikely factor in the very 
unusual color noted. Variations in epidermal pigmentation 

may be found in most species of reptiles and the pigmentation 
traits appear to be genetically linked (Frye 1991. Biomedical 
and Surgical Aspects of Captive Reptile Husbandry. Krieger 
Publishing Co., Malabar, Florida. 637 pp.). We postulate that this 
highly visible orange coloration might make this and similarly 
colored specimens more prone to predation than normal color 
morphs which exhibit natural camouflage in their habitats.

We thank Ross Buller and Chase Grimmett for assistance 
with procurement of the specimen, and Jeff Boundy and John 
Carr for input during manuscript preparation.

RUTH M. ELSEY Louisiana Department of Wildlife and Fisheries, 5476 
Grand Chenier Highway, Grand Chenier, Louisiana, 70643 USA (e-mail: 
relsey@wlf.la.gov); SETH SHIPP, Louisiana Department of Wildlife and 
Fisheries, 5476 Grand Chenier Highway, Grand Chenier, Louisiana, 70643 
USA (current address Idaho Fish and Game, Magic Valley Region, 324 S. 417 
E, Jerome, Idaho 83338, USA); STEVEN G. PLATT, Wildlife Conservation 
Society – Myanmar Program, No. 12, Nanrattaw St., Kamayut Township, 
Yangon, Myanmar (e-mail: sgplatt@gmail.com).

APALONE SPINIFERA PALLIDA (Pallid Spiny Softshell). MOR-
TALITY. Litter, trash, and other artifacts of human activity have 
been well documented as causes of turtle mortality (Duncan et 
al. 2017. End. Sp. Res. 34:431–448). On 7 June 2020 in Arlington, 
Tarrant County, Texas, USA (32.71432°N, 97.14349°W), at 1800 h, 
we encountered a dead and putrefying adult female A. spinifera 
pallida floating at the surface of a water body. Upon retrieval of 
the specimen, we discovered the likely cause of her death. She 
had become trapped inside one of the legs of a discarded pair of 
jogging pants and drowned. Due to the decomposing nature of 
the specimen, measurements were not recorded. However, upon 
being moved onto land, seven eggs fell from within her body 
cavity. The turtle was recovered, photographed and accessioned 
into the Texas Turtles Specimen Collection (TTSC 8). While hu-
man artifacts will continue to pose a threat to turtles worldwide, 
this is apparently the first report involving the death of a turtle 
related to discarded clothing. Salvage of the specimen was per-
formed under Texas Parks and Wildlife Scientific Research Per-
mit SPR-0620-082.

CARL J. FRANKLIN, VIVIANA RICARDEZ, and SAL SCIBETTA, Texas 
Turtles, 1001 Denmark Drive, Grand Prairie, Texas 75050, USA (e-mail: tur-
tlesoftexas@gmail.com).

CHELYDRA SERPENTINA (Snapping Turtle). FENCING 
THREAT. Fencing material is a documented source of chelonian 
mortality (Engeman et al. 2004. Herpetol. Rev. 35:54–55.). Herein, 
we describe an unusual instance of potential fencing mortality 
in Kendall County, Texas (29.83097°N, 98.77054°W). On 18 May 
2021 at 1335 h, an adult Chelydra serpentina was found stuck in a 
section of wire fence that had fallen over. Upon arrival the turtle 
was vertically suspended with its neck and limbs completely ex-
tended downward; it appeared to have been stuck for a substan-
tial, but undetermined, time period (Fig. 1). In this position the 
turtle was vulnerable to desiccation, overheating or predation. 
The openings in the fence measured 15.24 cm high and 20.32 cm 
wide. The specimen was photographed and released by Tobias 
Bagley. An image was deposited in the Texas Turtles Digital Col-
lection (TTDC 193).

GERARD T. SALMON, Southwestern Center for Herpetological Re-
search, P.O. Box 131262, Spring, Texas 77394, USA (e-mail: gerardtsalmon@
gmail.com); CARL J. FRANKLIN, Texas Turtles, 1001 Denmark Drive, Grand 
Prairie, Texas 75050, USA (e-mail: turtlesoftexas@gmail.com).

Fig. 1. Yearling aberrantly colored Apalone spinifera collected 21 June 
2020 in St. Landry Parish, Louisiana, USA.
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CLEMMYS GUTTATA (Spotted Turtle). NESTING. Clemmys gut-
tata is a small emydid turtle inhabiting shallow wetlands such as 
vernal pools, marshes, ditches, fens, bogs, and woodland streams. 
Nesting occurs in areas exposed to direct sunlight within or adja-
cent to occupied habitat; females may also move to open mead-
ows, fields, or anthropogenically disturbed areas. Within these 
habitats, nests are typically constructed in well drained substrates 
such as lichens, grass tussocks, moss and sphagnum beds, loamy 
soil, woody debris, and in cracks in rock outcrops (Ernst and Lov-
ich 2009. Turtles of the United States and Canada. Second edition. 
Johns Hopkins University Press, Baltimore, Maryland. 827 pp.). 
Here, we describe the first documented instances of C. guttata 
nesting in a brackish emergent wetland.

In 2020, we studied a population of C. guttata in Kent County, 
Delaware, USA, in a forested vernal pool complex adjacent to tidal 
marsh (specific location withheld due to conservation concerns). 
We attached thread trailers to radio-transmittered gravid C. guttata 
to aid in locating nests and checked females ca. every 24 h. At 0935 
h on 15 July, we followed a thread trail and found a nest containing 
3 eggs. This nest was located 10.7 m from the forest edge in the 
high marsh zone of an estuarine wetland system. The eggs were 
fully covered with soil and laid within a raised mound of soil at 
the base of a decaying tree trunk (Fig. 1). Dominant vegetation at 
the nest site was Phragmites australis (Common Reed), Juniperus 
virginiana (Eastern Red Cedar), and Hydrocotyle sp. (pennywort). 
All eggs in this nest successfully hatched on 23 September after a 
70-d incubation period.

At 0820 h on 19 July, we found a second nest in the high marsh 
containing 2 eggs via thread trailing. The nest was located 27.7 m 
from the forest edge in a non-elevated area of the brackish marsh. 
Eggs were fully covered and laid in saturated soil under decaying 
vegetation. Herbaceous plant cover around the nest was Typha 
sp. (cattail). The area around the nest had fully saturated soils and 
shallow surface water, suggesting it was marginally influenced by 
tides (Fig. 2). The salinity of the water <1 m from the nest measured 
5.5 parts per thousand (EC500 Extech ExStick II, FLIR Systems, 
Wilsonville, Oregon, USA). On 30 July, the nest was discovered to 
be inundated by normal tidal fluctuation and was fully submerged 
in 6.5 cm of saline water. We excavated the nest on 18 Sept and 
found the eggs intact but unviable.

The nest described on 19 July represented that female’s 

second clutch of the year. Due to the late nesting date of the 
nest described on 15 July, we suspect this was also a second 
clutch. We suspect other C. guttata nested in the marsh habitat 
in June based on female locations when we observed they were 
no longer gravid. However, because of thread trailer failures, we 
were not able to locate those nests in June. Inundation of nesting 
sites in brackish marshes due to rising sea-levels and increased 
occurrences of coastal storms may threaten coastal populations 

Fig. 1. Adult Chelydra serpentina trapped in a fallen fence section in 
Kendall County, Texas, USA. 

Fig. 1. Clemmys guttata nest containing three eggs from 15 July 2020, 
on a raised mound of soil at the base of a decaying tree trunk.

Fig. 2. Clemmys guttata nest containing two eggs from 19 July 2020, 
in a non-elevated area of brackish marsh dominated by Typha sp. 
(cattail).
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of C. guttata in the near future if alternative nesting habitats are 
not available.

JOHNATHAN C. GARRISON, Susquehannock Wildlife Society, 1725 
Trappe Church Road, Darlington, Maryland 21034, USA (e-mail: garrison-
john00@gmail.com); HANNAH G. SMALL, Delaware Wild Lands Inc, 315 
Taylor’s Bridge Road, Townsend, Delaware 19734, USA (e-mail: hsmall@
dewildlands.org); NATHAN H. NAZDROWICZ, Delaware Division of Fish 
and Wildlife, Species Conservation and Research Program, 6180 Hay Point 
Landing Road, Smyrna, Delaware 19977, USA (e-mail: nathan.nazdrowicz@
delaware.gov).

DEIROCHELYS RETICULARIA MIARIA (Western Chicken Tur-
tle). EFFECTS OF DISKING. Disking is a method of tilling soil 
that is often used as a management technique to improve habi-
tat for ground-nesting birds and waterfowl (Lopez et al. 2017. Ap-
plied Wildlife Habitat Management. Texas A&M University Press, 
College Station, Texas. 218 pp.). However, little is known about 
the effects of disking on fossorial species or species that aesti-
vate underground. The subspecies Deirochelys reticularia miaria 
has been petitioned for listing and its range in Texas is under im-
minent urbanization threat (Ryberg et al. 2017. Herpetol. Con. 
Bio. 12:307–320). Research suggests that the most critical stages 
for maintaining stable aquatic turtle populations are likely to 
be mature adults and subadults (Brooks et al. 1991. Can. J. Zool. 
69:1314–1320; Congdon et al. 1993. Conserv. Biol. 7:826–833), so 
understanding anthropogenic causes of mortality in mature in-
dividuals may be important for chelonian conservation.

During a telemetry monitoring and capture-mark-recapture 
study in western Harris County, Texas, USA, we observed six 

incidents where disking caused mortality, injury, or otherwise 
affected the behavior of D. r. miaria that were aestivating in 
upland habitats (Bowers 2020. M.S. Thesis, Texas A&M University, 
College Station, Texas. 95 pp.). On 27 September 2020, we found 
the remains (Fig. 1A) of one subadult female (12.2 cm carapace 
length) in a strip that had been disked, likely as a firebreak. On 
11 April 2018, we captured a subadult female (12.4 cm carapace 
length) active in a nearby wetland that had sustained a major 
injury due to disking (Fig. 1B, C), probably during the prior 
aestivation period. On 2 June 2021, we captured an adult male 
and a subadult female (16.0 and 14.2 cm carapace lengths, 
respectively) with similar injuries in the same wetland. On 20 
May 2020, we observed that an upland tract where two mature 
female D. r. miaria were aestivating underground had been 
disked with a shallow (≤ 10 cm) disk. Both individuals survived 
uninjured but moved to the nearest non-disked upland area and 
re-buried for continued aestivation. One individual (20.2 cm 
carapace length) moved 97 m over land to relocate. The other 
individual (19.4 cm carapace length) moved 117 m over land 
to relocate. Both individuals had been dormant underground 
in the prior position since a telemetry monitoring session on 
15 October 2019 (218 days). Prematurely inducing movements 
over land might cause increased predation risk and unnecessary 
exhaustion of energetic resources during the aestivation period. 
It is unclear whether the benefits of disking to other wildlife 
species outweigh the costs to aestivating turtle species in adult 
mortality, injury, and exposure to predation.

BRANDON C. BOWERS (e-mail: brandonbowers@tamu.edu), DANI-
ELLE K. WALKUP (e-mail: dkwalkup@tamu.edu), WADE A. RYBERG (e-
mail: waryberg@tamu.edu), and ROEL R. LOPEZ, Natural Resources In-
stitute, Texas A&M University, College Station, Texas 77843, USA (e-mail: 
roel@tamu.edu); TOBY J. HIBBITTS, Biodiversity Research and Teaching 
Collection, Department of Ecology and Conservation Biology, Texas A&M 
University, College Station, Texas 77843, USA (e-mail: thibbitts@tamu.
edu); PAUL S. CRUMP, Texas Parks and Wildlife Department, Austin, Texas 
78744, USA (e-mail: paul.crump@tpwd.texas.gov).

DEIROCHELYS RETICULARIA MIARIA (Western Chicken Tur-
tle). PREDATION. Striped Skunks (Mephitis mephitis) are signifi-
cant turtle egg predators (Hamilton 1936. J. Mammal. 17:240–
246). However, research suggests that the most critical stages 
for maintaining stable aquatic turtle populations are likely to be 
mature adults and sub-adults (Brooks et al. 1991. Can. J. Zool. 
69:1314–1320; Congdon et al. 1993. Conserv. Biol. 7:826–833). 
Little is known about predators of adult Deirochelys reticularia 
miaria or about predation during periods of aestivation. The 
subspecies D. r. miaria has been petitioned for listing under the 
U.S. Endangered Species Act, and its range in Texas is under im-
minent urbanization threat (Ryberg et al. 2017. Herpetol. Con. 
Bio. 12:307–320).

During a telemetry monitoring study in western Harris 
County, Texas, USA, we aimed trail cameras set to expose every 
minute on five aestivating D. r. miaria (Bowers 2020. M.S. Thesis, 
Texas A&M University, College Station, Texas. 95 pp.). At 1743 
h on 1 January 2019, we observed a Striped Skunk on camera 
(Fig. 1) excavating an aestivating mature male D. r. miaria (11.9 
cm carapace length) in what appeared to be an unsuccessful 
predation attempt. At 1757 h (14 min later), the D. r. miaria left 
the aestivation site. This individual had been underground at that 
aestivation site since 5 September 2018 (119 days). It is unclear 
whether the predation attempt was unsuccessful because of the 
D. r. miaria’s body size or because the camera exposure startled 

Fig. 1. Effects of disking on aestivating Deirochelys reticularia miaria: 
A) remains of a subadult female that was disked in an upland habitat; 
B) dorsal view of disking injury sustained by a subadult female; C) 
anterior view of the same injury.
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the skunk. We observed no other predation attempts among 
the four other individuals monitored via trail camera. We have 
collected D. r. miaria remains within aquatic habitats during the 
active season, at upland sites directly adjacent to wetlands, and 
at upland sites far enough from wetlands that they were likely 
either excavated by predators during aestivation, preyed upon 
while changing aestivation sites, preyed upon while migrating to 
wetlands, or carried long distances by predators. 

BRANDON C. BOWERS (e-mail: brandonbowers@tamu.edu), DANI-
ELLE K. WALKUP (e-mail: dkwalkup@tamu.edu), WADE A. RYBERG (e-
mail: waryberg@tamu.edu), and ROEL R. LOPEZ, Natural Resources In-
stitute, Texas A&M University, College Station, Texas 77843, USA (e-mail: 
roel@tamu.edu); TOBY J. HIBBITTS, Biodiversity Research and Teaching 
Collection, Department of Ecology and Conservation Biology, Texas A&M 
University, College Station, Texas 77843, USA (e-mail: thibbitts@tamu.
edu); PAUL S. CRUMP, Texas Parks and Wildlife Department, Austin, Texas 
78744, USA (e-mail: paul.crump@tpwd.texas.gov).

DERMOCHELYS CORIACEA (Leatherback Sea Turtle). REPRO-
DUCTION. Texas, USA supports nesting activity by five species 
of sea turtles documented in the Gulf of Mexico (GoM; National 
Marine Fisheries Service [NMFS] and U.S. Fish and Wildlife 
Service [USFWS]. 2008. Recovery Plan for the Northwest Atlan-
tic Population of the Loggerhead Sea Turtle (Caretta caretta), 
Second revision. 325 pp.; Shaver and Frandsen 2019. Herpetol. 
Rev. 50:350–351; Shaver et al. 2016. Gulf Mex. Sci. 33:158–178; 
Shaver et al. 2019. Herpetol. Rev. 50:350; Shaver et al. 2020. Front. 
Mar. Sci. 7:673). Historic Dermochelys coriacea nesting activity 
was documented in the 1920s and 1930s at Little and Big Shell 
Beaches on North Padre Island, Texas (Hildebrand 1963. Cien-
cia 22:105–112). In 2008, a D. coriacea nest was documented on 
North Padre Island at Padre Island National Seashore (PAIS), 
further south than the historic records. Eight eggs were located, 
however, only two of the eggs were viable, and no hatchlings 
were produced (Shaver et al. 2019, op. cit.). Herein, we report the 
first viable D. coriacea nest recorded in Texas since the 1930s.

On 9 June 2021 at ca. 1013 h, a biologist searching for evidence 
of sea turtle nesting activity located tracks left in the sand by a 
nesting turtle between mile markers 6 and 7 on South Padre Island, 
Cameron County, Texas, USA. The tracks were over 152.0 cm wide, 

as measured across opposite flipper impressions, and led from 
the tidal zone across a relatively flat section of beach to the nest 
location in a disturbed area of sand at the base of the foredunes. 

A total of 97 eggs were discovered within the nest chamber. 
All eggs were relocated to the corral (i.e., an enclosed portion of 
the nesting beach) located on South Padre Island for protected 
incubation. The clutch was split into two nest chambers within 
the corral, each chamber containing a mix of yolked and non-
yolked eggs (Chamber A contained 49 eggs, including 12 small, 
non-yolked eggs; Chamber B contained 48 eggs, including 10 
small, non-yolked 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.

On 5 August 2021, the 58th day of incubation, when six 
hatchlings emerged from Chamber A, species identity was 
discovered to be D. coriacea and not Green Sea Turtle (Chelonia 
mydas) as previously believed. Chamber B emerged over two 
days, from 7–8 August 2021, with one hatchling emerging the 
first night and two hatchlings emerging the following evening. 
On 10 August 2021, Chamber A was excavated and inventoried. 
Chamber A contained one live hatchling, one dead hatchling, and 
41 unhatched (non-viable) eggs. Chamber B was excavated on 11 
August 2021 and contained 45 unhatched (non-viable) eggs. In 
total, 10 hatchlings were successfully released into the GoM (Fig. 
1). Hatchlings had a mean (± SD) straight carapace length (SCL) 
of 55.8 ± 2.3 mm and a mean (± SD) straight carapace width 
(SCW) of 37.5 ± 3.2 mm (n = 10). The five hatchlings weighed 
had a mean (± SD) weight of 40.1 ± 5.7 g. Due to equipment 
malfunction, five hatchlings could not be weighed. 

On 21 August 2021, PAIS biologists conducted an analysis of 
the excavated clutch contents (86 unhatched eggs and 1 dead 
hatchling; Fig. 2). Twenty-nine eggs were classified as apparently 
infertile (collapsed, non-white exterior, and no blood spot or 
embryo present). Twenty-two eggs were classified as spacer 

Fig. 1. Predation attempt of an aestivating Deirochelys reticularia mi-
aria by a striped skunk (Mephitis mephitis) on 1 January 2019. At 1742 
h the individual was aestivating underground. At 1743 h the skunk at-
tempted excavation. Between 1744 h and 1756 h the turtle dug itself 
out of the ground. At 1757 h the turtle left the aestivation site.

Fig. 1. Dermochelys coriacea hatchling released into the Gulf of Mex-
ico on South Padre Island, Texas, USA.
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eggs (white exterior, small, and non-yolked). Thirteen eggs were 
classified as fertile without embryo (white exterior, no blood 
spot or embryo present). Two eggs were classified as fertile with 
a blood spot (white exterior, blood spot present). Twenty fertile 
eggs contained dead embryos varying in developmental stage 
from 16–29 (Miller et al. 2017. Chelon. Cons. Biol. 16:111–122). 
The one dead hatchling was fully developed, had absorbed the 
yolk sac, and presented no noticeable injuries. Necropsy of the 
hatchling was not performed.

Embryonic deaths occurred during the first- (developmental 
stages 6–21; n = 4), middle- (developmental stages 22–27; n 
= 9), and final- (developmental stages 28–31; n = 5) third of 
incubation, based on an incubation duration of 60 d (Miller et 
al. 2017, op. cit.). Two embryos could not be staged due to size 
and decomposition. Embryos that died during the middle-third 
of incubation had a mean (± SD) SCW of 18.4 ± 2.1 mm (n = 9) 
and during the final-third of incubation had a mean (± SD) SCW 
of 26.5 ± 4.7 mm (n = 5). The dead hatchling measured 35.2 mm 
SCW. Tissue samples collected from four embryos and the dead 
hatchling have been archived at the NOAA-Fisheries Marine 
Turtle Genetics Laboratory in La Jolla, California, USA. Gonad 
samples collected from one embryo and the dead hatchling were 
sent to the University of Alabama Birmingham in Birmingham, 
Alabama, USA for histological sex determination.

External and internal black, brown, pink, purple, and/or 
green fungi were observed on and within most of the unhatched 
eggs. Plant roots were present on the exterior of 12 fertile eggs, 
3 infertile eggs, and 2 spacer eggs from Chamber B. The fungi 
and presence of vegetation in the nest chamber may have 
contributed to embryonic death and the relatively low hatching 
success for this nest. 

This is the first documented account of D. coriacea nesting 
on South Padre Island, Texas, the second account of D. coriacea 
nesting in the state of Texas since the 1920s and 1930s, and the 
first record of successful hatching of D. coriacea eggs in Texas and 
release of viable D. coriacea hatchlings into Texas GoM waters 
since then. The GoM is identified as important high-use foraging 
habitat and a favored destination for post-nesting D. coriacea 
(Evans et al. 2021. Ecosphere 12:e03722). As seasonal migration 

of the species into, and prolonged residency within, the GoM 
continues, we anticipate additional nesting by D. coriacea 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), EMMA PON-
TIUS, and WENDY KNIGHT, Sea Turtle, Inc., 6617 Padre Boulevard, 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).

EMYDOIDEA BLANDINGII (Blanding’s Turtle). HIBERNATION. 
Aquatic hibernation sites are most often reported for Emydoidea 
blandingii, where they hibernate partially buried in the deepest 
portions of wetlands and streams (Ernst and Lovich 2009. Tur-
tles of the United States and Canada. Second edition. The Johns 
Hopkins University Press, Baltimore, Maryland. 827 pp.). Fewer 
reports of terrestrial hibernation exist, although Conant (1938. 
Amer. Midl. Nat. 20:1–200) reported two E. blandingii at the 
Toledo Zoo spent the winter under wet leaves several feet from 
water. The following observation was made while conducting a 
radio-telemetry study of E. blandingii in Linn County, Iowa, USA.

On 20 October 2003, an adult female E. blandingii (210 mm 
plastron length) was hand collected crossing a gravel road. The 
female was measured, marked, fitted with a radio transmitter 
(HOLOHIL® Systems LTD, Carp, Ontario; model AI-2F) and 
released at the point of capture. On 31 October 2003, she was 
found buried under ca. 7.6–10 cm of silt and leaf litter in the 
bottom of a shallow wet ditch adjacent to an active rail line. At 
that time, the ditch contained ca. 10–12.7 cm of flowing water 
coming from a spring located farther up the ditch. Soils where 
the turtle was buried were composed of mucky silt loam littered 
with ballast from the railroad embankment and sparse vegetative 
cover. On 5 November and 19 November 2003, she was relocated 
in the same location only much deeper. The area was probed, 
but her exact depth could not be ascertained. She remained in 
this location for the remainder of the winter of 2003–2004.

By the end of May 2004, the female had not yet emerged from 
hibernation. All other turtles in the study had emerged over a 
month earlier and it was thought that she had likely died over 
the winter due to her seemingly less than optimum hibernation 
location. On 4 June 2004, we went to the location with the intent 
of excavating the turtle to document her depth, position, soil 
conditions, etc., and to recover the transmitter and preserve the 
specimen. At this time, it was discovered that she had emerged 
sometime between 30 May and 4 June 2004 and that hibernation 
in this location had been successful.

The choice of this hibernation site may have been the result 
of a lack of available hibernation sites and this female may have 
just simply run out of time to find a more suitable location. Late 
summer and fall of 2003 were very dry and many of the wetlands 
in the area lacked water that fall, including one immediately 
across the railroad tracks from the hibernation location. The 
area in which this population of E. blandingii is found has been 
subject to increasing pressure from urban development over the 
last 45 years. As a result, no natural wetlands remain in the area 
and the only location where water remained in fall 2003 was a 
small man-made pond located in a residential yard that was kept 

Fig. 2. Unhatched Dermochelys coriacea eggs, pre-analysis, at Padre 
Island National Seashore, Texas, USA.
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full by artificial pumping of water into the pond by the landowner. 
Eight of the nine E. blandingii in the study hibernated in this 
pond in 2003–2004. This example illustrates the need to preserve 
critical habitat components and the ability of some individuals 
to use less than optimum habitat at times if needed.

We thank the Iowa Department of Transportation for 
providing funding for the study.

TERRY J. VANDEWALLE (e-mail: terry.vandewalle@stantec.com) and 
STACEY J. PARKS, Stantec Consulting Services Inc., 2300 Swan Lake Bou-
levard, Suite 202, Independence, Iowa 50644, USA; (e-mail: stacey.parks@
stantec.com).

EMYDOIDEA BLANDINGII (Blanding’s Turtle). MATING. 
Courtship and mating in Emydoidea blandingii have been ob-
served in every month from March to November, but most of-
ten occur from March to July (Ernst and Lovich 2009. Turtles of 
the United States and Canada. Second edition. The Johns Hop-
kins University Press, Baltimore, Maryland. 827 pp.). The fol-
lowing observation of late season mating was made along the 
Upper Wapsipinicon River, Bremer County, Iowa, USA.

On 25 October 2008 at 1300 h, a pair of large adult E. 
blandingii was observed in ca. 38 cm of water in a flooded ditch 
with no aquatic vegetation and a mud and cobble substrate. 
When first observed the male was mounted on the female with 
his carapace protruding from the water. Over a period of several 
minutes, the pair moved slowly along the substrate and the 
male was observed gulping and chinning as described by Baker 
and Gillingham (1983. Herpetologica. 39:166–173). On two 
occasions, both individuals were observed raising their heads 
above the surface to breathe (snorkeling; Baker and Gillingham 
1983, op. cit.). After ca. 15 min, the male dismounted, and the 
two turtles moved in opposite directions down the ditch.

This late season mating activity may have been the result of 
unseasonably warm weather that allowed the turtles and other 
reptiles to be active longer into the fall that is typical in this 
part of Iowa. Air temperature had regularly been above 15.6°C 
in the weeks preceding the observation. Weather conditions at 
the time of the observation were sunny with an air temperature 
of 13.9°C and a water temperature of 10.6°C. To my knowledge, 
this is the latest reported mating of E. blandingii in Iowa.

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

GOPHERUS POLYPHEMUS (Gopher Tortoise). TWINNING. 
Twinning is generally rare in reptiles, but has been reported in 
several freshwater, terrestrial, and marine turtles (reviewed in 
Tucker and Janzen 1997. Copeia 1997:166–173) and has been ob-
served once in a hybrid tortoise clutch produced from a male G. 
polyphemus and a female G. agassizii (Mojave Desert Tortoise; 
Hunsaker 1968. Int. Turtle Tortoise Soc. J. 2:38). Here, we report 
two observations of twinning in natural populations of G. poly-
phemus, a tortoise inhabiting the uplands of the coastal plain of 
the southeastern USA. From 2018–2020, we excavated wild nests 
and incubated eggs in the lab during the final few weeks of egg 
development at six sites in Georgia and Florida, USA. In 2020, we 
observed two cases of single-egg twinning, one in a clutch from 
Merritt Island National Wildlife Refuge, Florida (MI), and a sec-
ond in a clutch from the Jones Center at Ichauway, Georgia (JC). 
We detected two twinned eggs from a total of 1211 examined 
eggs (hatched eggs + large, arrested embryos) from 210 clutch-
es, yielding a twinning rate of 0.17% (eggs) and 0.95% percent 
(clutches), similar to rates observed in freshwater and terrestrial 
turtles (Tucker and Janzen 1997, op. cit.).

The MI egg pipped but the hatchlings died in the egg, while 
the JC hatchlings survived and appeared healthy upon release 

Fig. 1. Twin Gopherus polyphemus hatchlings from the Jones Center 
at Ichauway, Georgia, USA. 
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taBLe 1. Data on egg mass (g), clutch size, hatchling carapace length (mm), and hatchling mass (g). 
Parenthetical values are SD/sample size. MI = Merritt Island; JC = Jones Center.

Site Egg/hatchling Egg mass Clutch size Carapace length Hatchling mass

MI Twinned egg 36.8 - - -

 Hatchling A - - 31.5* -

 Hatchling B - - 27.5* -

 Twinned clutch mean 35.7 (0.9/10) 11 45.4 (0.9/8) -

 Site mean (2019, 2020) 42.9 (6.1/293) 7.8 (2.5/37) 47.1 (2.2/226) -

JC Twinned egg 56.7 - - -

 Hatchling A - - 42.3 24.7

 Hatchling B - - 36.7 14.8

 Twinned clutch mean 48.2 (6.6/10) 11 48.8 (2.1/9) 35.2 (3.7/9)

 Site mean (2019, 2020) 45.7 (4.9/229) 6.2 (2.3/38) 49.6 (2.4/162) 34.7 (3.9/162)

* carapace folded and deformed



Herpetological Review 52(4), 2021

NATURAL HISTORY NOTES     847

several weeks after hatching. Egg and hatchling measurements 
are reported in Table 1. The JC twins had moderate dome 
asymmetries in their carapaces and were joined by remnants 
of a single shared yolk (Fig. 1). The MI twins possessed strongly 
deformed shells. The JC twin egg, but not the MI twin egg, was 
substantially heavier than the average of the remaining eggs in 
the clutch and at the site (Table 1). In both cases, the twins were 
smaller than average hatchlings (Table 1). Both came from larger 
than average clutches, as might be expected if twinning were 
random (Tucker and Janzen 1997, op. cit.).

We genotyped each twin tortoise at 9 variable microsatellite 
loci (Gopo D011, Gopo B104, Gopo-12, Gopo D004, GP81, 
Gopo-02, Gopo D107, GP61, Gopo B011). In each case, twins 
possessed identical genotypes at all 9 loci, while 462 sibling pairs 
at a study site in south-central Florida had identical genotypes 
at an average of 3.8 ± 1.6 SD of these loci (KJL, unpubl. data). 
This strongly indicates that both pairs of twins were genetically 
identical and thus monozygotic, rather than dizygotic (fraternal), 
twins.

All methods were approved by the Institutional Animal Care 
and Use Committee of Georgia Southern University (#I19007) 
and conducted under scientific collecting permits LSSC-18-
00023C (FL) and 119068420 (GA).

KEVIN J. LOOPE, Department of Fish and Wildlife Conservation, Vir-
ginia Tech, Blacksburg, Virginia 24060, USA (e-mail: kjloope@gmail.com); 
J. NICOLE DESHA, Department of Biology, Georgia Southern University, 
Statesboro, Georgia 30460, USA; GARRETT R. LAWSON, 1900 Dill Road, 
Barstow, California 92311, USA; ELIZABETH A. HUNTER, U.S. Geological 
Survey, Virginia Cooperative Fish and Wildlife Research Unit, Department 
of Fish and Wildlife Conservation, Virginia Tech, Blacksburg, Virginia 24060, 
USA.

GRAPTEMYS PSEUDOGEOGRAPHICA KOHNII (Mississippi 
Map Turtle). REPRODUCTIVE BEHAVIOR. The courtship of 
Graptemys pseudogeographica has been documented during the 
months of April, October, and November (Lindeman 2013. The 
Map Turtle and Sawback Atlas: Ecology, Evolution, Distribution, 
and Conservation. University of Oklahoma Press, Norman, Okla-
homa. 460 pp.). Herein, we present an earlier month for court-
ship behavior for the subspecies G. p. kohnii.
 In the Trinity River in Arlington, Texas, USA (32.78440°N, 
97.08896°W) on 7 March 2021 at 0852 h we observed an adult 
female G. p. kohnii swimming near the shore of the river with 
her head above the surface. The water was ca. 0.6–1 m deep. An 
adult male was observed below the surface and directly under 
her chin. Each time she submerged her head, the male extended 
and arched his forelimbs parallel to her head with his wrist and 
foreclaws alongside her tympanum. Although intromission was 
not witnessed, the exhibited behaviors indicated that this was a 
courtship attempt. The day was sunny, and the air temperature 
was 14.4°C. Water temperature was not recorded. This is the ear-
liest documented reproductive behavior for wild G. p. kohnii.

CARL J. FRANKLIN, VIVIANA RICARDEZ, and SAL SCIBETTA, Texas 
Turtles, 1001 Denmark Drive, Grand Prairie, Texas 75050, USA; e-mail: tur-
tlesoftexas@gmail.com.

MACROCHELYS TEMMINCKII (Alligator Snapping Turtle). 
DIET. On 8 October 2020 a deceased and decomposing adult 
female Macrochelys temminckii was found in Cottonwood 
Creek in Grand Prairie, Texas, USA (32.72656°N, 97.01437°W), 
recovered, and accessioned into the Texas Turtles Specimen Col-
lection (TTSC 9). Prior to skeletonization, examination of the 

turtle’s stomach contents revealed the shell of a Zebra Mussel 
(Dreissena polymorpha). Macrochelys temminckii is known to 
consume Asian freshwater clams (Corbicula spp.) and mussels 
(Unionidae; Allen and Neil 1950. Spec. Publ. Ross Allen’s Rep-
tile Institute. 4:1–15). This is the first documentation of a zebra 
mussel in the diet of M. temminckii. Fragments comprising two 
unionid mussels were also recovered. Given the propensity for 
Dreissena polymorpha to attach to mussels in the family Union-
dae (Baker and Hornbach 2008. Am. Midl. Nat. 160:20–28) it is 
possible that the unionid was carrying the Dreissena when it was 
ingested. Salvage of the specimen was performed under Texas 
Parks and Wildlife Scientific Research Permit SPR-0620-082.

CARL J. FRANKLIN, VIVIANA RICARDEZ, and SAL SCIBETTA, Texas 
Turtles, 1001 Denmark Drive, Grand Prairie, Texas 75050, USA (e-mail: tur-
tlesoftexas@gmail.com).

MALACLEMYS TERRAPIN LITTORALIS (Texas Diamond-
backed Terrapin). MALOCCLUSION (PROGNATHISM). In tur-
tles, malocclusions are deformations that result in imperfect 
position of the beak when the jaws are closed. Though more 
common in captive individuals, malocclusions have been ob-
served in embryos of wild freshwater and marine species, in-
cluding Chelydra serpentina (Snapping Turtle), Chrysemys picta 
(Painted Turtle), Caretta caretta (Loggerhead Sea Turtle), and 
Chelonia mydas (Green Sea Turtle; Kaska et al. 2000. In Abreu-
Grobis et al. [compilers], Proceedings of the 18th International 
Sea Turtle Symposium, pp. 271–272. U.S. Department of Com-
merce, National Oceanic and Atmospheric Administration, Mi-
ami, Florida). In wild populations, malocclusions are reported 
at lower rates in adults compared to hatchlings and juveniles 
(Bell et al. 2006. Enviro. Poll 142:457–465). Specifically, prog-
nathism, or development of an underbite, can be observed 
in individuals where portions of the beak become overgrown 
(Innis 2008. In Proceedings of the North American Veterinary 

Fig. 1. Prognathism in wild caught adult female Malaclemys terrapin 
littoralis: A) M. t. littoralis N229 on 21 April 2010; B) M. t. littoralis 
N229 on 3 October 2021; C) M. t. littoralis N604 on 1 July 2011; D) M. 
t. littoralis N604 on 8 August 2012.



Herpetological Review 52(4), 2021

848    NATURAL HISTORY NOTES

Conference, Orlando, Florida, 2008, Vol. 22, pp. 1780–1782). 
Documentation of malocclusions, specifically prognathism, in 
adult chelonians is rare, with most records relegated to confer-
ence proceedings or clinical reports. To the authors’ knowledge, 
this report represents the first documentation of malocclusion 
and prognathism in adult females from a wild population of 
Malaclemys terrapin littoralis.

As part of an ongoing long-term monitoring program es-
tablished in 2008, two adult female Diamond-backed Terrapins 
exhibiting prognathism have been captured multiple times ( ). 
Turtle N229 was first captured on 21 April 2010 (190 mm SCL, 47 
mm head width). She was believed to be a full-grown adult at the 
time of this initial capture. On 3 October 2021, turtle N229 was 
recaptured (194 mm SCL, 49 mm head width) and exhibited little 
growth in the 4183 d between capture events (4 mm total). An-
other adult female, N604, was originally captured on 1 July 2011 
(184 mm SCL, 47 mm head width). This turtle was recaptured 
on 8 August 2012 (185 mm SCL, 48 mm head width) and 23 Oc-
tober 2013 (185 mm SCL, 49 mm head width), though she has 
not been captured again since 2013. All capture events occurred 
during routine, random transect surveys of an insular popula-
tion at South Deer Island, Galveston, Texas, USA (29.27108°N, 
94.91085°W; WGS 84). To date, over 1000 individuals have been 
captured and marked in this ongoing program. Except for these 
two individuals, no records of malocclusions in adult males or 
other adult females have been observed.

MANDI GORDON (e-mail: gordon@uhcl.edu) and GEORGE J. 
GUILLEN, Environmental Institute of Houston, University of Houston-
Clear Lake, Houston, Texas 77058, USA; CARL J. FRANKLIN and 
VIVIANA RICARDEZ, Texas Turtles, 1001 Denmark Street, Grand Prairie, 
Texas 75050, USA.

PANGSHURA SMITHII PALLIDIPES (Pale-footed Roofed 
Turtle). DIET. Pangshura smithii pallidipes is a geoemydid 
turtle that occurs in northern India and Nepal, including 
Bardiya National Park in western Nepal (Kästle et al. 2013. 
Field Guide to Amphibians and Reptiles of Nepal, Arco-Nepal 
e.V., München, Germany. 397 pp.). It is omnivorous and feeds 
on water insects, aquatic plants, fruits, tadpoles, frogs, fish, 
and meat in captivity (Schleich and Kästle 2002. Amphibians 
and Reptiles of Nepal: Biology, Systematics, Field Guide, 
A.R.G. Gantner Verlag K.G., Germany. 540 pp.). Pangshura 
smithii (Brown Roofed Turtle) is documented to feed on nine 

plant genera: Typha, Desmostachya, Cyperus, Nasturtium, 
Saccharum, Potamogeton, Cynodon, Amaranthus, and 
Polygonum (Auffenberg and Khan 1991. Hamadryad 16:25–
29). Here, I report on P. smithii pallidipes feeding on Imperata 
cylindrica (Cogongrass).

At 1400 h on 31 October 2021, at the Turtle Conservation 
Center (28.45344°N, 81.24133°E; WGS 84; 157 m elev.) at 
Bardiya National Park Office, Thakurdwara, Bardiya, I observed 
a P. smithii pallidipes feeding on I. cylindrica. The turtle bit 
off pieces of the leaves (both fresh and old) of I. cylindrica on 
land and carried them into the water to swallow them (Fig. 1). 
This feeding process was repeated several times for 5 min. To 
the best of my knowledge, this is the first report of P. smithii 
pallidipes feeding on I. cyclindrica.

TAPIL PRAKASH RAI, Department of Environmental Science, 
Mechi Multiple Campus (Tribhuvan University), Bhadrapur-8, Jhapa, 
Nepal; Turtle Rescue and Conservation Centre (ARCO-Nepal & SUMMEF), 
Arjundhara-9, Jhapa, Nepal; e-mail: tapilprai19@gmail.com.

PSEUDEMYS CONCINNA (River Cooter) and TRACHEMYS 
SCRIPTA ELEGANS (Red-eared Slider). CLEANING SYMBIO-
SIS. Cleaning symbiosis occurs when one organism, a cleaner, 
feeds on the body surface of another organism, resulting in the 
removal of ectoparasites, epiphytes, scales, mucus, or dead 
skin (Losey et al. 1994. Copeia 1994:684–690; Krawchuk et al. 
1997. Can. Field-Nat. 111:315–317). Cleaning symbiosis can 
occur between individuals of the same (intraspecific) or differ-
ent (interspecific) species (Losey 1987. Symbiosis 4:229–258). 
Cleaning symbiosis is infrequently reported among turtles and 
the adaptive significance of this behavior remains poorly un-
derstood (Sazima et al. 2004. Cybium 28:47–53; Haralson and 
Pearson 2020. Herpetol. Rev. 51:312–313). In most cases of 
cleaning symbiosis involving turtles, fish are reported to re-
move epiphytic algae and ectoparasites (e.g., barnacles) from 
turtles (Losey et al. 1994, op. cit.; Sazima et al. 2004, op. cit.; Do-
nini et al. 2020. Herpetol. Rev. 51:538), although on occasion, 
intra- and interspecific interactions among turtles have been 
observed in which one individual removes algae and/or ecto-
parasites from another (Meshaka 1988. Herpetol. Rev. 19:88; 
Meshaka and Deyrup 1999. Herpetol. Rev. 30:95; Krawchuk et 
al. 1997, op. cit.; Haralson and Pearson 2020, op. cit.). We here 
report multiple observations of cleaning symbiosis (intra- and 
interspecific removal of epiphytic algae) involving P. concinna 
and T. scripta elegans inhabiting an urban stream.

Our observations were made along a 1.8 km stretch of 
Wards Creek bounded by bridges at College Drive (upstream) 
and Interstate Highway 12 (downstream) in Baton Rouge, East 
Baton Rouge Parish, Louisiana, USA. Wards Creek drains a 
largely urban watershed, and as such is subject to rapid and 
highly variable fluctuations in water levels following rainfall 
events (see also Walsh et al. 2005. J. North Amer. Benthological 
Soc. 24:706–723 for characteristics of urban streams). Normal 
water depth in this stretch of Wards Creek is ≤1 m, although 
deeper pools (to 2 m) are present in several places. Turbidity 
is minimal except after rainfall events, facilitating observations 
of turtle behavior. In most places, the creek is shaded by over-
hanging hardwood trees, although a 0.4 km stretch immediately 
upstream from Interstate Highway 12 is characterized by dense 
herbaceous annual vegetation (primarily Ambrosia trifida). We 
used Nikon Monarch binoculars (8 × 42) to observe behavioral 
interactions among turtles.

Our first observation of cleaning symbiosis occurred from 

Fig. 1. Pangshura smithii pallidipes feeding on Imperata cylindirica 
at the Turtle Conservation Center, Bardiya National Park Office, 
Bardiya, Nepal.



Herpetological Review 52(4), 2021

NATURAL HISTORY NOTES     849

1315 h to 1322 h on 20 August 2019, ca. 1 km downstream from 
the bridge at College Drive. Here we observed three adult P. 
concinna in a deep (ca. 1.5 m), steep-sided pool at the base 
of a fallen tree. The group consisted of two larger females 
together with a smaller male (distinguished from the females 
by elongated fore-claws; Ernst and Lovich 2009. Turtles of the 
United States and Canada. Second edition. Johns Hopkins 
University Press, Baltimore, Maryland. 827 pp.). One female 
was motionless on the surface and clinging to the bank with 
her forelegs; most of her body was submerged and positioned 
at an approximate angle of 45° in the water column. Epiphytic 
algae were thickly covering the posterior half of her carapace, 
but sparsely distributed elsewhere on the shell. The male was 
floating on the surface immediately behind the female and 
consuming algae from her carapace. The female remained 
in the same position without moving for the duration of our 
observation. We observed this interaction for ca. 7 min before 
the turtles became aware of our presence and immediately 
submerged.

Our second observation of cleaning symbiosis occurred 
from 1655 h to 1720 h on 27 June 2020, ca. 150 m upstream 
from the bridge at Interstate Highway 12. Here we observed 
three adult female (distinguished by large body size and 
shortened foreclaws; Ernst and Lovich 2009, op. cit.) Trachemys 
scripta elegans basking on a clump of partially submerged, 
horizontal stems of fallen A. trifida. One female (ca. 200 mm 
carapace length [CL]) T. scripta was straddling the submerged 
stems with about 75% of her carapace submerged below the 
surface. The carapace of this turtle was completely covered by 
thick epiphytic algae. We observed a smaller (ca. 80 mm CL) P. 
concinna swimming slowly around the female T. scripta; the P. 
concinna would occasionally pause and then pull a mouthful 
of algae from the carapace of the T. scripta. To remove the 
algae, the P. concinna would vigorously shake its head from 
side-to-side, eventually tearing the algae from the shell. The P. 
concinna removed algae from the lateral and posterior regions 
of the carapace, but only where the algae were below the water 
surface. The T. scripta remained motionless and made no 
attempt to deter the P. concinna from feeding. At 1710 h, the 
P. concinna turned its attention to a second large (ca. 200 mm 
CL) female T. scripta also basking on horizontal, submerged 
A. trifida stems about 30 cm away from the first turtle. The 
P. concinna swam directly to the second T. scripta and began 
consuming algae from the anterior-most marginal scutes in the 
manner previously described. As with the first T. scripta, the 
second female remained motionless as the P. concinna removed 
algae from its carapace. Our observations were unexpectedly 
terminated when all three turtles became alarmed and 
submerged.

Our observations appear to be the first report of P. 
concinna consuming algae from the shells of conspecifics 
or another species of turtle, although this behavior has been 
documented in other Pseudemys, including P. nelsoni and P. 
floridiana peninsularis (Meshaka 1988, op. cit.; Meshaka and 
Deyrup 1999, op. cit.). Cleaning symbiosis in the form of algae 
gleaning is not unexpected given that Pseudemys are largely 
herbivorous, and algae are often an important component of 
the diet (Ernst and Lovich 2009, op. cit. and references therein). 
Indeed, we frequently find large volumes of algae among fecal 
samples recovered from P. concinna captured in Wards Creek 
(SGP and TRR, unpubl. data). Moreover, in keeping with some 
reports of cleaning symbiosis in turtles (e.g., Meshaka 1988, 

op. cit.; Losey et al. 1994, op. cit.; Krawchuk et al. 1997, op. cit.; 
Haralson and Pearson 2020, op. cit.), our observations strongly 
suggest the turtles being cleaned allow and perhaps even solicit 
the attention of the cleaner by remaining motionless during 
algae removal. Similarly, large mammals are known to remain 
stationary or adopt specific postures to facilitate ectoparasite 
removal by avian mutualists (Isenhart and DeSante 1985. 
Condor 87:145–147; Peres 1996. Wilson Bull. 108:170–175).

The specific nature of the algae cleaning relationship 
described among turtles remains unclear (Meshaka 1988, op. 
cit.; Meshaka and Deyrup 1999, op. cit.; Haralson and Pearson 
2020, op. cit.). Algae removal provides nutrition to the cleaner 
and could benefit the turtle being cleaned because excessive 
algal growth may induce drag, harbor ectoparasites, impact 
thermoregulatory efficiency, and cause shell deterioration 
and possibly death (Edgren et al. 1953. Ecology 34:733–740; 
Losey et al. 1994, op. cit.; Haralson and Pearson 2020, op. cit.). 
Furthermore, turtles have few mechanisms to remove algae 
from the shell other than basking (Boyer 1965. Ecology 46:99–
118), shedding laminae (Edgren et al. 1953, op. cit.), and in rare 
cases, biting algae from their own shells (Reilly 1983. Herpetol. 
Rev. 14:76). On the other hand, because algae are suggested 
to provide some degree of camouflage (Neil and Allen 1954. 
Ecology 35:581–584) and attract potential prey (Reilly 1983, 
op. cit.), removing algae from the shell could therefore have 
associated costs to the turtle being cleaned. In sum however, 
most reports suggest algae removal is a form of mutualism 
which benefits both the cleaner and the turtle being cleaned.

We thank Cassandra Paul, Ruth Elsey, and John Iverson for 
providing literature and Lewis Medlock for field assistance 
and reviewing an early draft of this manuscript. Support for 
SGP was provided by Wildlife Conservation Society. This paper 
represents technical contribution number 7013 of the Clemson 
University Experimental Station.
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gram, No. 12, Nanrattaw St., Kamayut Township, Yangon, Myanmar 
(e-mail: sgplatt@gmail.com); THOMAS R. RAINWATER, Tom Yawkey 
Wildlife Center & Belle W. Baruch Institute of Coastal Ecology and Forest 
Science, Clemson University, P.O. Box 596, Georgetown, South Carolina 
29442, USA (e-mail: trrainwater@gmail.com).

TERRAPENE BAURI (Florida Box Turtle). HEALED INJURY. 
Chelonians are a generally hardy taxon with sometimes as-
tounding healing capabilities. Many species show the ability to 
recover from severe injuries with little impact on normal activi-
ties. These include but are not limited to missing limbs and tails 
(Walde et al. 2003. Can. Field-Nat 117:377–388), shell damage 
(Bennett and Litzgus 2014. J. Herpetol. 48:262–266), and even 
head trauma (Tuxbury et al. 2010. J. Herpetol. Med. Surg. 20:11–
19; Sack et al. 2017. J. Zoo Wildl. Med. 48:716–724). Here, we de-
scribe a severe injury to face and head with apparent healing 
and recovery in a Florida Box Turtle (Terrapene bauri).

On Monday 12 July 2021 in Clay County, Florida, USA, an 
adult male T. bauri (ca. 137 mm SCL) was found in a man-
made drainage ditch that connects to a large lake. The turtle 
was possibly flushed into the drainage ditch by storms in 
the previous days and could not exit the ditch due to steep 
embankments on either side. Due to this situation, AK and 
NK intervened to help move the turtle to higher ground. Upon 
collecting the turtle, they noticed severe damage to the animal’s 
face (Fig. 1A). Both nares had been apparently removed along 
with the eye and large portion of the remaining structure on 
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the left side (Fig. 1B). We speculate the wound was a result of 
a predation attempt, but also could have also occurred due to 
interaction with landscaping equipment given the proximity of 
the animal to suburban environments.

The wound showed regenerated tissue covering most of 
the left side. The amount of tissue regeneration indicated the 
wound was not recent and had been healed for some time. 
Despite the extent of the injury, the animal showed no apparent 
issues moving around and still had full functionality of the 
mouth. After a short period of examination and consultation 
with biologists, the turtle was deemed fit to be released and 
was returned to a wooded area near the drainage ditch it was 
initially found in. This observation further elucidates the 

healing capabilities of turtles and could potentially serve as a 
case study when debating the release and treatment options 
of similarly injured animals admitted to wildlife hospitals and 
rehabilitators.

ADDYSON KOLEMAINEN and NICK KOLEMAINEN, Orange Park, 
Florida 32073, USA; JORDAN DONINI, Department of Pure and Applied 
Sciences, Florida Southwestern State College, 7505 Grand Lely Drive, Na-
ples, Florida 34113, USA (e-mail: jtdonini@fsw.edu).

CROCODYLIA — CROCODILIANS

CROCODYLUS ACUTUS (American Crocodile). ECTOPARA-
SITISM. The parasitic fauna of crocodilians is species rich and 
diverse relative to other reptiles (Tellez 2013. Univ. California 
Publ. Zool. 136:1–388). Although most parasitic records describe 
endoparasitism, there have been 11 annelid and 34 insect spe-
cies (primarily dipterans) recorded as ectoparasites on 19 spe-
cies of crocodilians (MT, unpubl. data). Horseflies of the fam-
ily Tabanidae are the most observed dipteran ectoparasites of 
crocodilians (17 species; Tellez 2013, op. cit.), and these flies have 
been reported feeding on live and dead caiman (Meden 1981. 
Cespedesia 10:123–147; Ferreira et al. 2002. Mem. do Inst. Osw. 
Cruz 97:133–136). Recently tabanids have been identified as a 
vector of a parasitic flagellate protozoan (Trypanosoma) among 
crocodilians in Africa and South America (Fermino et al. 2019. 
Parasites Vectors 12:1–17). Of the new world crocodiles, tabanids 
have only been described feeding on the American Crocodile 
(Crocodylus acutus). Herein, we document the first observation 
of tabanid fly ectoparasitism on C. acutus in Honduras.

On 21 January 2021, we caught an adult C. acutus, measuring 
2.3 m total length, on a beachfront beneath a coastal tree, locat-
ed <20 m from the southern shoreline of Utila Island, part of the 
Bay Islands in the Honduran Caribbean (16.07805°N, 86.9337°W; 
WGS 84; 3 m elev.). This individual bore epibiont barnacles and 
various minor injuries obtained during an overseas migration; 
while examining the crocodile we found and photographed an 
ectoparasitic tabanid on the wounds. The tabanid was identified 

Fig. 1. Male Terrapene bauri with facial injury from Florida, USA: A) 
right side of head; B) left side of head showing apparent tissue re-
generation.

Fig. 1. Ectoparasitic Tabanus cf. conterminus (Tabanidae) proboscis-
feeding blood from an open wound beneath the ear of Crocodylus 
acutus on Utila Island, Honduras. 
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on the basis on visual characteristics as a Salt Marsh Greenhead 
(Tabinus cf. conterminus) and was scavenging at an open wound 
beneath the ear (Fig. 1). We infer the horsefly was present, and 
presumably feeding for at least 2 min while we examined the 
crocodile. We suspect the horsefly opportunistically targeted the 
open wounds of this C. acutus given that the exposed area pro-
vided easier access for the proboscis to penetrate the flesh.

To our knowledge, this is the first record of Tabinus cf. con-
terminus parasitizing a crocodilian, in addition to the first record 
of tabanid ectoparasitism of C. acutus in Honduras. Previous re-
cords of tabanid crocodilian ectoparistism include observations 
in Mexico and Costa Rica (Tellez 2013, op. cit.). Tabanids are 
likely generalist and opportunistic ectoparasites of crocodilians, 
along with other dipteran insects (Tellez 2013, op. cit.). Arthro-
pod ectoparasites of crocodilians feed on areas that allow their 
proboscis to easily penetrate the tough skin of crocodilians, such 
as around the eyes, softer areas around the legs, or as in our ob-
servation, around or in open wounds (Tellez 2013, op. cit.).

Special thanks to Ely Augustinus at the Bay Islands Conserva-
tion Association for logistics and to Instituto Nacional de Con-
servación y Desarrollo Forestal, Áreas Protegidas y Vida Silvestre 
(ICF), Tegucicalpa, Honduras, for granting permission to gather 
biological data.

MARISA TELLEZ, Crocodile Research Coalition (e-mail: marisa.tellez@
crcbelize.org); TOM W. BROWN, Kanahau Utila Research and Conservation 
Facility, Isla de Utila, Islas de la Bahia, Honduras (e-mail: tom@kanahau.org); 
ANDREA IZAGUIRRE, Bay Islands Conservation Association (BICA), Isla de 
Utila, Islas de la Bahia, Honduras (e-mail: andrea.izaguirre@bicainc.org).

SQUAMATA — LIZARDS

AGAMA AGAMA (Common Agama). POLYDACTYLY. Polydac-
tyly, the addition of an extra phalange, has been commonly re-
ported in mammals, amphibians, and birds (e.g., Hollander and 
Levi 1942. J. Hered. 33:385–391; Bishop and Hamilton 1947. Sci-
ence 106:641–642; Dunaway 1969. Am Midl. Nat. 82:244–247) but 
is not as commonly reported in reptiles (Pelegrin 2007. Cuad. de 
Herpetol. 21:115–116). It has not yet been recorded in the fam-
ily Agamidae, and herein I report on polydactyly in a museum 
specimen of Agama agama.

During a review of A. agama specimens at the Amphibian and 
Reptile Diversity Research Center, University of Texas at Arling-
ton (UTA), I found an example of polydactyly in an adult female 
(UTA R-31247: 10 cm SVL) collected on 28 October 2010 from the 
Meme Division headquarters building in the southwest province 
of Cameroon (4.833°N, 9.333°E; WGS 84). This lizard had an extra 
digit on the anterior left foot below the interior most two digits 
and appears to be fully formed including a nail (Fig. 1).

There are multiple causes of polydactyl malformations in-
cluding genetic factors (Moore et al. 2007. Am. J. Primatol. 
69:1105–1118), predation or parasitism (Johnson et al. 2006. 
Ecology 87:2227–2235), or inadequate conditions during embryo 
development (Frye 1991. Reptile Care: an Atlas of Diseases and 
Treatments. T.F.H. Publications, Neptune City, New Jersey. 636 
pp.), and in this case the source is unknown. As this specimen 
was found as an adult, the digit likely didn’t have a negative im-
pact on locomotion or feeding. Polydactyly has been reported in 
at least seven lizard families, and to my knowledge, this is the 
first report in Agamidae.

CAROLINE HONAN, 808 North Pine Street, Hammond, Louisiana 
70402, USA; e-mail: caroline.honan@selu.edu.
AGAMA PLANICEPS (Namib Rock Agama). ATTEMPTED 

CANNIBALISM. Cannibalism is known in many reptiles (Polis 
and Myers 1985. J. Herpetol. 19:99–107). However, it seems rare 
and of limited ecological importance in most species because 
instances of cannibalism are rarely recorded in wild animals 
(Maritz et al. 2019. Ecology 100:e02522). Here, we report of an 

Fig. 1. Agama agama from Cameroon exhibiting polydactyly where 
the extra digit on the front left foot is visible beneath the most inte-
rior phalange.

Fig. 1. Intraspecific predation event of an adult male Agama plani-
ceps on a juvenile conspecific in Namibia. The male chewed on the 
head (A) and legs (B) of the dead body but seemed unable to separate 
it into smaller parts. 
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attempted cannibalism in Agama planiceps.
On 8 April 2021 at 1505 h, we observed an adult male A. plani-

ceps cannibalizing a juvenile conspecific (Fig. 1) in the Erongo 
region, Namibia (21.4580°S, 15.9268°E; WGS 84; 1210 m elev.). 
The juvenile was already dead when we observed the event. Al-
though we did not observe the adult capture and kill the juvenile, 
we assumed that this is what happened because the juvenile 
had not been dead for long and we did not notice any predators 
that could have killed it. The adult lizard repeatedly chewed and 
tugged on the juvenile’s head and hind limbs and appeared to 
be trying to tear the dead lizard into smaller pieces. Possibly in 
response to our presence, the adult lizard carried the juvenile to 
the back side of a nearby rock where it continued to manipulate 
the body but after ca. 20 min it abandoned the dead juvenile and 
began to bask some distance away. It is unclear why the male did 
not consume the juvenile, but we suspect it may have been too 
large to swallow and it gave up when it could not separate the 
dead body into smaller parts. We observed a second juvenile A. 
planiceps, as well as a female, basking less than 1 m away from 
this event, but their behavior suggested that they were unfazed 
by the nearby interaction. Over the next few days, we observed 
the same adult male multiple times and did not see any further 
cannibalistic or aggressive behavior towards juveniles. We also 
saw the dead juvenile for one more day before the carcass disap-
peared.

The density of A. planiceps was high at this location, and 
many juveniles were observed sitting in pairs or small groups 
on logs, smaller stones, paths and brick walls adjacent to larger 
rocks, whereas adults were more frequently located on larger 
rocks. It was not obvious to us that juvenile A. planiceps avoided 
adults or that size-dependent spacing existed and we therefore 
speculate that this cannibalistic event may have been a rare oc-
currence in A. planiceps. Adult male A. planiceps are very terri-
torial during the breeding period but they tend to tolerate the 
presence of juveniles (Heideman 1993. J. Herpetol. Assoc. Afr. 
42:28–31). Interestingly our observations took place outside the 
breeding season when such interspecific interactions would be 
expected to be even less likely.

Finally, incidences of cannibalism have been described 
for other agamid species, including the closely related Agama 
mwanzae (Gunda et al. 2020. J. East Afr. Nat. Hist. 109:49–58). To 
our knowledge we are not aware of any records of intraspecific 
predation and cannibalism in A. planiceps but our observation 
suggests that it may occasionally occur in this species.

PHILIPP BERG (e-mail: p.berg@cantab.net) and RAINER BERG, Müh-
lheim am Main, Germany; NEIL HEIDEMAN, University of the Free State, 
Bloemfontein, South Africa (e-mail: heidemannj@ufs.ac.za).

AGAMA PLANICEPS (Namib Rock Agama). DIET. The colorful 
diurnal lizard Agama planiceps is insectivorous and feeds pri-
marily on ants, but is known to eat other invertebrates and oc-
casional plant material (Heideman 2002. J. Herpetol. 36:515–520; 
Cunningham 2011. African Herp News 55:19–20). Here, we re-
port on a series of field feeding observations made in April 2021 
on a population of A. planiceps ca. 5 km southwest of Omaruru 
(Erongo Region), Namibia (21.4580°S, 15.9268°E; WGS 84; 1210 
m elev.) and report novel food items.

On 1 April at 1325 h, we observed an adult male A. planiceps 
prey on an armored bush cricket Acanthoplus sp., which is a 
large-bodied cricket heavily protected by a hard exoskeleton and 
has a strong bite. Their antipredator repertoire also includes au-
tohemorrhaging or reflex bleeding (Bateman and Fleming 2009. 

J. Zool. 278:342–348). Despite the impressive defenses of this 
cricket, the lizard was able to consume it entirely within 15 min, 
except for two legs that fell off in the process (Fig. 1A). On a dif-
ferent occasion two days later, we observed a female A. planiceps 
approaching the same bush cricket species, but in this instance 
the lizard backed off from attacking as if it had recognized it as 
unsuitable prey.

On this same day, we also observed an adult male and female 
lizard feeding on the orange flower petals of Momordica humilis 
(Cucurbitaceae) growing next to a rock (Fig. 1B). The lizards were 
jumping up ca. 20 cm from the ground to pick and consume the 
petals. The flower parts were eaten in less than a minute, after 
which the lizards continued sunbathing. The next day multiple 
flowers of the plant were gone, so we speculated that the agamas 
might have continued eating them. 

To our knowledge the feeding observations we report here 
represent new food items for A. planiceps. Heideman (2002, op. 
cit.) reported orthopterans in the diet of A. planiceps, but iden-
tification was only to the level of order. Several agama species 
have been reported to supplement their diet with plant material 
including flowers but, in most cases, neither the species of plant 
nor details on the consumption were specified. This is also true 
for A. planiceps, which were found to contain negligible amounts 
of unidentified flower parts in their gut (Heideman 2002, op. cit.).

PHILIPP BERG (e-mail: p.berg@cantab.net) and RAINER BERG, Müh-
lheim am Main, Germany (rai.berg@gmx.de); NEIL HEIDEMAN, University 
of the Free State, Bloemfontein, South Africa (e-mail: heidemannj@ufs.ac.za).

Fig. 1. Agama planiceps consuming Acanthoplus sp. (Orthoptera) (A) 
and flower parts of Momordica humilis (Cucurbitaceae) (B) in Na-
mibia. 
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AMEIVA AMEIVA (Giant Ameiva). HABITAT USE and BEHAV-
IOR. The lizard Ameiva ameiva is widely distributed and abun-
dant in open natural and urban environments of South America 
(Vanzolini et al. 1980. Repteis das Caatingas. Academia Brasileira 
de Ciências, Rio de Janeiro, Brazil. 161 pp.; Vitt and Colli 1994. 
Can. J. Zool. 72:1986–2008). This small lizard usually reproduces 
throughout the year, is more active during the dry season, and 
after the first rain, it seeks shelter in burrows (Staton and Dixon 
1977. J. Herpetol. 11:17–24; Colli 1991. Copeia 1991:1002–1012). 
Some whiptail species may construct burrows, or use burrows 
constructed by other species, for nesting and refuges (Burger 
and Cochfeld 1991. J. Herpetol. 25:430–435; Alfonso and Torres 
2012. IRCF Rept. Amphib. 19:85–89), but little has been reported 
on burrow construction. Herein, we report on how A. ameiva 
builds their own burrows and provide evidence that they may 
build extensive galleries.

On 26 September 2020, at 1550 h, we recorded an adult A. 
ameiva building a burrow (Fig. 1A) in a habitat fragment sur-
rounded by agriculture in the Cerrado of central Brazil (15.7662°S, 
48.1580°W; WGS 84; 1042 m elev.). We watched this lizard build-
ing its burrow in two stages in a small sandy ravine next to a river. 
At first, the lizard partially entered a small hole, with most of its 
body exposed, and used its arms to pull and remove sand from 
the front and side of the hole (Fig. 1B). Next, the lizard entered 
the hole and turned around facing the entrance and then used its 
arms to push more sand out of the burrow (Fig. 1C). It repeated 
this behavior between pulling and pushing sediments out sev-
eral times for ca. 20 min, at which point when the lizard noticed 
us and then, it immediately entered the burrow and closed the 
entrance from the inside. A few seconds later the lizard emerged 
from another burrow opening, suggesting the lizard created a 
burrow with multiple entrances (Fig. 1D). Each entrance mea-
sured ca. 7 cm wide by 5 cm high, and burrows were at distance 
of ca. 34 cm from the ground. Despite the risks of construction 
process, such as an increased predation risk, these galleries can 
be an important site for shelter, predator avoidance, and ther-
moregulation (Vitt and Colli 1994, op cit.; Milne and Bull 2000. 
Biol. Conserv. 95:295–301).

There are some studies that report lizards of the genus Amei-
va digging burrows, such as A. erythrocephalada, which uses its 
front limbs to dig burrows for foraging (Zero et al. 2009. Herpe-
tozoa 3/4:167–171), and A. auberi which digs burrows for repro-
duction (Alfonso and Torres 2012, op. cit.). Also, others reported 
that the whiptail lizard Aspidoscelis laredoensis usually builds 
several burrows on sandy soils that may contain interconnected 

entrances and are used as shelter from potential predators 
(Walker et al. 1986. Southwest. Nat. 31:408–410). The process 
of burrow construction is still little reported in the literature for 
many species of lizards, including A. ameiva, and represents an 
important aspect of the species' behavior and ecology.

EMANUEL M. L. SILVA, Faculdade Anhanguera de Brasília, Univer-
sidade Kroton, Brasília, Distrito Federal, DF 71950-550, Brazil (e-mail: 
emanueleco997@gmail.com); NATHALIE CITELI, Laboratório de Fauna e 
Unidades de Conservação, Universidade de Brasília, Brasília, Distrito Fed-
eral, DF 70910-900, Brazil (e-mail: citeli@outlook.com); RANNE K. C. SAN-
TOS, Laboratório de Relação Solo e Vegetação, Universidade de Brasília, 
Brasília, Distrito Federal, DF 70910-900, Brazil (e-mail:rannekarine@gmail.
com); NATHÁLIA H. A. OLIVEIRA, Faculdade Anhanguera de Brasília, Uni-
versidade Kroton, Brasília, Distrito Federal, DF 71950-550, Brazil (e-mail: 
nathalia_horrana@hotmail.com); MARIANA DE-CARVALHO, Laboratório 
de Comportamento Animal, Universidade de Brasília, Brasília, Distrito Fed-
eral, DF 70910-900, Brazil (e-mail: maricarvalho_2704@hotmail.com).

ANOLIS SAGREI (Brown Anole). AQUATIC ESCAPE BEHAVIOR. 
Native to the Caribbean, Anolis sagrei (Dactyloidae) is a highly 
successful, invasive lizard that has become established in large 
parts of Texas, USA (Dixon 2013. Amphibians and Reptiles 
of Texas: with Keys, Taxonomic Synopses, Bibliography, and 
Distribution Maps. Third edition. Texas A&M University Press, 
College Station, Texas. viii + 447 pp.). The unique radiation of 
Anolis species has resulted in the use of a variety of habitats, with 
six distinct ecomorphs identified (Williams 1983. In Huey et al. 
[eds.], Lizard Ecology: Studies of a Model Organism, pp. 326–
370. Oxford University Press, Oxford, UK), and despite aquatic 
specialization evolving multiple times (Muñoz et al. 2015. J. Nat. 
Hist. 49:1717–1730), there is not support for a single convergent 
aquatic ecomorph (Leal et al. 2002. Evolution 56:785–791). Many 
aquatic Anolis occupy habitats adjacent to streams (e.g., Eifler 
and Eifler 2010. Southwest. Nat. 55:466–469) and often escape 
to the water when startled, with individuals swimming away 
(e.g., Heatwole 1961. Herpetologica 17:272–274; Birt et al. 2001. 
J. Herpetol. 35:161–166) or diving and remaining underwater 
(Boccia et al. 2021. Curr. Biol. 31:2947–2954). Here, I report 
additional details on aquatic escape behavior in wild A. sagrei, 
including a new maximum time submerged.

On 23 March 2021, at 1248 h, I observed an adult male A. 

Fig. 1. A) Ameiva ameiva digging a burrow in central Brazil; B) con-
struction of the underground gallery; C) and removing the sediment 
with its front legs out; D) gallery entries.

Fig. 1. A) Adult male Anolis sagrei (white box) from Cameron County, 
Texas, USA after having dove underwater inside a standing metal 
planter when startled by the author; B) the A. sagrei remained mo-
tionless, ca. 6 cm underwater, for 10 min 14 sec before emerging. 
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sagrei (5.8 g, 61 mm SVL, 94 mm tail length [incomplete]) near 
the Barbara T. Warburton Education Center at the Gorgas Science 
Foundation Sabal Palm Sanctuary, Cameron County, Texas, USA 
(25.85227°N, 97.41803°W; WGS 84; 9 m elev.). The A. sagrei was 
perched along the edge of a standing metal planter filled with ca. 
25 cm of water, adjacent to a vertical post that is part of the porch 
of the building. As I approached this individual, it dove into the 
water, swam to the bottom, oriented vertically, and clasped the 
inside of the planter, ca. 6 cm below the water surface. After taking 
a few photographs, I moved away from the planter in order to 
minimize my influence on when it would emerge and continued 
to observe the event. This individual remained motionless 
underwater (indicated by a calm water surface) for 10 min 14 sec 
(614 sec), after which it moved to the surface and extended his 
head out of the water. At this point, the individual was collected 
and subsequently vouchered (Biodiversity Collections, The 
University of Texas at Austin [TNHC] 115332 [DRD 7410]). While 
underwater, its eyes were closed and a thin layer of air was visible 
on this individual, particularly on the head. Though Mendyk 
(2020. Herpetol. Rev. 51:846–847) reported what was believed to 
be underwater respiration (through thoracic cavity movements), 
the individual I observed produced no such movements. This 
observed duration remains considerably shorter than a recent 
report documenting A. barkeri remaining submerged for 18 min, 
possibly due to individual rebreathing ability (Boccia et al. 2021, 
op. cit.); however, to my knowledge, this observation represents 
the longest duration A. sagrei has been recorded underwater, 
with previous reports documenting a much shorter duration of 
120 s (Mendyk 2020, op. cit.).

This specimen was collected under a Texas Parks and Wildlife 
Scientific Permit for Research (SPR-1018-294) and approved 
IACUC protocol (UTRGV AUP #18-28), both issued to DRD. I 
thank P. Quintanilla and the Gorgas Science Foundation for 
continued support of my herpetological research program at 
this site and both T. LaDuc and J. Farkas for helpful comments 
on this note.

DREW R. DAVIS, School of Earth, Environmental, and Marine Sciences, 
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.

ANOLIS TOLIMENSIS. PREDATION. Anolis tolimensis is an 
arboreal lizard endemic to Colombia, occurring in the Central 
and Eastern Cordillera in the departments of Antioquia, Boyacá, 
Caldas, Cundinamarca, and Tolima, at altitudes from 1000–2500 
m (Lynch and Rengifo 2001. Guía de Anfibios y Reptiles de Bo-
gotá y sus Alrededores. Departamento Administrativo de Medio 
Ambiente (DAMA), Bogotá, D.C. 78 pp.; Páez et al. 2002. Guía de 
Campo de Algunas Especies de Anfibios y Reptiles de Antioquia. 
Multimpresos Ltda, Colombia, Medellin. 87 pp.). This species is 
most often found on shrubs or trees below two meters in height 
and feeds mainly on insects (Lynch and Rengifo 2001, op. cit.). 
Even though A. tolimensis is a widely distributed and commonly 
encountered species there is no information on its predators. 
Here, we report the first record of predation of A. tolimensis by 
an avian predator.

At 1148 h on 1 September 2020, we observed an adult Tropi-
cal Kingbird (Tyrannus melancholicus) ingesting an adult A. to-
limensis while perched on electric power cables (Fig. 1) in the 
urban area of the Municipality of Villamaría, Caldas, Colombia 
(5.04298°N, 75.50782°W; WGS 84; 1920 m elev.). The kingbird was 

in the process of swallowing the lizard headfirst, when we first 
saw it, and it took ca. 40 s to completely ingest the lizard.

Tropical Kingbirds feed mainly on insects and there are scant 
instances of vertebrate prey in their diet (e.g., frogs: Lopes et al. 
2005. Lundiana 6:57–66; the fish Poeciliopsis gracilis: Martins-
Oliveira et al. 2012. Bioscience 28:1038–1050; González-Oreja 
and Jiménez-Moreno 2018. Huitzil 19:281–284). However, the 
Gray Kingbird has been reported to prey on Anolis lizards in the 
West Indies (Wunderle 1981. Herpetologica 37:104–108; Powell 
and Henderson 2008. Iguana 15:9–11). To our knowledge this is 
the first report of kingbird predation on a mainland Anolis.

We thank Juana Cárdenas Ortega for identifying the bird.
DANIEL ENRIQUE ESPITIA-SANABRIA, Grupo de Ecología y Diversi-

dad de Anfibios y Reptiles, Facultad de Ciencias Exactas y Naturales, Uni-
versidad de Caldas, Calle 65# 26-10, A.A. 275, Manizales, Colombia (e-mail: 
daniel.espitia.1999@gmail.com); MARIA SILVANA CÁRDENAS-ORTEGA, 
Grupo de Ecología y Diversidad de Anfibios y Reptiles, Facultad de Ciencias 
Exactas y Naturales, Universidad de Caldas, Calle 65 # 26-10, A.A. 275, Man-
izales, Colombia (e-mail: silvana9420@gmail.com).

BRONCHOCELA JUBATA. (Maned Forest Lizard). MATING BE-
HAVIOR. Bronchocela jubata is a large lizard found mainly in 
Indonesia on the islands of Singkep, Java, Bali, Sulawesi, Karake-
lang, Salibabu; Nias Island, Singkap Island, Borneo (Kalimantan), 
as well as in Thailand, Cambodia and Philippines (Hallermann 
2005. Russian J. Herpetol. 12:167–182; Ineich and Haller-
mann 2010. The IUCN Red List of Threatened Species 2013:e.
T170378A6772283). Little is known about the species biology, in-
cluding information on its period of reproduction and courtship 
behavior (Diong and Lim 1998. Raff. Bull. Zool. 46:345–359; Das 
2020. Snakes and Other Reptiles of Borneo. HELM, Bloomsbury 
Publishing, London, UK. 77 pp.). Herein, we describe notes on 
the mating behavior of B. jubata in a tropical rainforest of Ubud 
in the central foothills of the Gianyar Region, Bali, Indonesia 
(8.4944°S, 115.2541°E; WGS 84; 232 m elev.).

On 26 September 2018 at 1045 h, we observed a mating pair 
of B. jubata in dense vegetation at a height of ca. 6 m above the 
ground (Fig. 1). The male was clearly identifiable by the much 
longer, sickle-shaped scales in his nuchal crest, which is slightly 
smaller than the females. During our observation the male held 
the female with its front arms near her pelvis while using his 
tail to maintain balance in the vegetation (Fig. 2). While in this 

Fig. 1. Predation event of Anolis tolimensis by an adult Tyrannus mel-
ancholicus in Columbia.
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position, the male repeatedly bit the female around her neck, 
while extending its gular flap (e.g., dewlap) and elevating its nu-
chal crest. The female did not move during this mating interac-
tion and after 8 min the pair separated. The female climbed down 
in the vegetation where the mating took place and disappeared 
out of view. The male remained alone in place and did not move 
for about 2 min, then he moved in the same general direction 
of the female and disappeared out of view. Twenty-five types of 
courtship and mating behaviors are known for agamids (Pan-
dav et al. 2007. Curr. Sci. 93:1164–1167). We saw eight of these in 
this pair of B. jubata: body wrap, dewlap extension, nuchal crest, 
stationary, straddle, neck bite hold, copulation, and grip release. 
Documented observations of courtship and reproduction are 
still sparse in this species and gathering more data would help 
determine more aspects of their reproductive biology.

PRZEMYSŁAW ZDUNEK, Association de protection du Refuge des 
Tortues (A.R.T.), 2920 Route de Paulhac, 31660 Bessieres, France & NATRIX 
Herpetological Association, ul. Opolska 41/1, 52-010 Wrocław, Poland; e-
mail: zdunek.komodo@gmail.com.

CACHRYX DEFENSOR (Yucatán Spiny-tailed Iguana). PRE-
DATION. Cachryx defensor is a medium-sized (120–140 mm 
SVL), IUCN Vulnerable lizard endemic to the Yucatan Penin-
sula (Lee 1996. The Amphibians and Reptiles of the Yucatán 
Peninsula. Cornell University Press, Ithaca, New York. 500 pp.; 
Köhler 2004. The IUCN Red List of Threatened Species 2004:e.
T44182A10857610; Malone et al. 2017. Mol. Phylogenet. Evol. 
115:27–39). Little is known about the natural history of C. defen-
sor, including reports on its predators. Herein, we report infor-
mation on a Roadside Hawk (Rupornis magnirostris) feeding on 
a C. defensor from Mexico.

At 1827 h on 5 September 2018, in the Municipality of Progre-
so, Yucatán, Mexico (21.1636°N, 89.6731°W; WGS 84; 5 m elev.), 
we observed a Roadside Hawk preying on an adult female C. de-
fensor. The hawk was perched on a fence post at ca. 1.5 m above 
the ground next to an artificial body of water, feeding on the liz-
ard. The hawk held the C. defensor with one leg while it fed on it 
from the belly using its beak to gut the lizard. We watched this for 
ca. 1 min, but upon noticing our presence the hawk released the 
lizard and flew towards a nearby tree where it perched. The head, 
arms, and much of the body had been eaten.

We did not observe the hawk capture the lizard so do not 

know how the hawk obtained the C. defensor, but Roadside 
Hawks are known to prey on lizards (Panasci and Whitacre 2000. 
Wilson Bull. 112:555–558). Bird predation reports on spiny-
tailed iguanas are relatively rare but include Turkey  Vultures and 
Great-tailed Grackles (Gutsche 2005. Herpetol. Rev. 36:317). To 
our knowledge, this is the first report of a Roadside Hawk feeding 
on a C. defensor.

JAVIER A. ORTIZ-MEDINA, El Colegio de la Frontera Sur, Unidad Che-
tumal, Av. Centenario km 5.5, C.P. 77014 Chetumal, Quintana Roo, Mexico, 
and Unidad de Manejo para la Conservación de la Vida Silvestre Tsáab Kaan, 
Km. 2.8 Carr. Baca-Dzemul, C.P. 97450, Baca, Yucatán, Mexico (e-mail: ortizme-
dina.ja@gmail.com); DANIEL I. CABRERA-CEN (e-mail: danielcabreracen@
outlook.es) and MARCOS S. MENESES-MILLÁN, Unidad de Manejo para la 
Conservación de la Vida Silvestre Tsáab Kaan, Km. 2.8 Carr. Baca-Dzemul, C.P. 
97450, Baca, Yucatán, Mexico (e-mail: menesesmillan@outlook.com).

CNEMASPIS AURANTIACOPES (Hon Dat Rock Gecko). REPRO-
DUCTION. Cnemaspis aurantiacopes (Fig. 1) was described by 
Grismer and Ngo (2007. Herpetologica 63:482–500) and is known 
only from Hon Dat Hill, Hon Dat District, Kien Giang Province, 
Vietnam (10.11290°N, 104.89282°E; WGS 84; 30 m elev.; Nguyen 
et al. 2009. Herpetofauna of Vietnam. Edition Chimaira, Frank-
furt am Main, Germany. 768 pp.). This gecko is common within 
caves and is active at night (Grismer and Ngo 2007, op. cit.). We 
know of no information on the reproduction of this species and 
hereby present the first information on the reproductive cycle of 
C. auranticopes.

We examined twelve C. aurantiacopes collected from Hon 
Dat Hill on 11 December 2005 that were deposited in the her-
petology collection of La Sierra University (LSUHC): two males 
(LSUHC 9528: 53 mm SVL; LSUHC 9529: 55 mm SVL), eight fe-
males (LSUHC 9530, 9531, 9534–9539: mean SVL = 53.5 mm ± 2.7 
SD, range: 50–58 mm), and two unsexed subadults (LSUHC 9533, 
9541: 43mm SVL for both). A small slit was made on the left side 
of the abdomen and a gonad was removed from each lizard. Go-
nads were embedded in paraffin; sections were cut at 5 μm and 
stained by Harris hematoxylin followed by eosin counterstain. 
Slides of testes were examined to determine the stage of the tes-
ticular cycle and the ovaries were examined to see if yolk deposi-
tion was in progress. Histology slides were deposited at LSUHC.

Both C. aurantiacopes males were undergoing spermiogen-
esis in which the seminiferous tubles were lined by sperm or 
clusters of metamorphosing spermatids. Our smallest mature 

Fig. 1. Mating Bronchocela jubata observed in dense vegetation, Bali, 
Indonesia. The male is holding the female with his front limbs close 
to the pelvis, clearly biting the female’s neck. 
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Fig. 1. Cnemaspis aurantiacopes from Hon Dat Hill, Hon Dat District, 
Kien Giang Province, Vietnam, collected on 11 December 2005. 
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female (corpus luteum present) measured 50 mm SVL (LSUHC 
9531). Mean clutch size for eight adult females was 1.2 ± 0.41 SD 
(range: 1–2) and were in different ovarian cycle stages. There was 
no yolk deposition for two females, three females had one follicle 
>4 mm, one female had two follicles >4 mm, one female had one 
oviductal egg and yolk deposition (indicating likely production 
of an additional egg clutch), and one female had one oviductal 
egg. The presence of one female with an oviductal egg and con-
current yolk deposition for a subsequent clutch (LSUHC 9538) 
indicates C. aurantiacopes may produce more than one clutch in 
the same reproductive period. Gonads from additional monthly 
samples of C. aurantiacopes need to be examined to elucidate 
the timing of events in the reproductive cycle.

STEPHEN R. GOLDBERG, Whittier College, Department of Biology, 
Whittier, California 90608, USA (e-mail: sgoldberg@whittier.edu); L. LEE 
GRISMER, La Sierra University, Department of Biology, Riverside, California 
92515, USA (e-mail: lgrismer@lasierra.edu).

CNEMASPIS CAUDANIVEA (White-tailed Gecko). REPRO-
DUCTION. Cnemaspis caudanivea (Fig. 1) was described in 
2007 and is known only from the type locality on Hon Tre Island, 
Kien Hai District, Kien Giang Province, Vietnam (9.97237°N, 
104.84925°E; WGS 84; 100 m elev.; Grismer and Ngo 2007. Her-
petologica 63:482-500; Nguyen et al. 2009. Herpetofauna of 
Vietnam. Edition Chimaira, Frankfurt am Main, Germany. 768 
pp.). Cnemaspis caudanivea is both diurnal and nocturnal oc-
curring on and around boulder piles and rock crevices (Grismer 
and Ngo 2007, op. cit.). Little is known about their reproductive 
ecology but Grismer and Ngo (2007, op. cit.) reported a com-
munal nest with an egg cluster of 400–500 eggs, beneath a large 
boulder. Herein, we report additional information on its repro-
duction.

We examined six C. caudanivea from the type locality col-
lected on 10 December 2005 and deposited in the herpetology 
collection of La Sierra University (LSUHC). The examined series 
consisted of three adult males (LSUHC 9544, 9545, 9548; mean 
SVL = 45.3 ± 2.3 SD mm, range: 44–48 mm), two adult females 
(LSUHC 9546, 9547; mean SVL = 43.5 ± 0.70 SD mm, range: 43–44 
mm) and one unsexed subadult (LSUHC 9543: 38 mm SVL). A 
small slit was made on the left side of the abdomen and a go-
nad was removed from each lizard. Gonads were embedded in 
paraffin and sections were cut at 5 μm and stained by Harris 
hematoxylin followed by eosin counterstain. Slides of the testes 
were examined to determine the stages of the testicular cycle in 

males and the ovaries were examined to see if yolk deposition 
was in progress in the females. Histology slides were deposited 
at LSUHC.

All three males were undergoing spermiogenesis because the 
seminiferous tubules were lined by sperm ore clusters of meta-
morphosing spermatids. From this we infer that sexual maturity 
in males is reached at 44 mm SVL but this inference is limited by 
our small sample size. Each adult female contained one oviduc-
tal egg which would have produced a clutch of one egg, suggest-
ing females reach sexual maturity as small as 43–44 mm SVL and 
can be considered as adults. Neither ovary exhibited yolk depo-
sition for a subsequent clutch. Gonads from additional monthly 
samples of C. caudanivea warrant examination to elucidate the 
timing of events in the reproductive cycle.

STEPHEN R. GOLDBERG, Whittier College, Department of Biology, 
Whittier, California 90608, USA (e-mail: sgoldberg@whittier.edu); L. LEE 
GRISMER, La Sierra University, Department of Biology, Riverside, California 
92515, USA (e-mail: lgrismer@lasierra.edu).

EREMIAS ARGUTA (Steppe Runner). MELANIST. Eremias ar-
guta is the most studied representative of the genus Eremias, in-
habiting a vast area from eastern Europe (Romania) to the south-
west of Mongolia and northwest China (Szczerbak 1993. Steppe 
Runner. Kiev, Naukova Dumka. 240 pp.). The species exhibits a 
diversity of pattern and color polymorphisms in the south Eu-
ropean part of Russia, but total melanists were unknown (Mel-
nikov 2011. Curr. Stud. Herpetol. 11:157–172). The only informa-
tion on this issue is the discovery of a dark-colored individual 
at the northern border of the range in the center of European 
Russia, which the authors of the publication called “incomplete 
melanist” (Modnov and Goncharov 2018. Proc. Khopyor Nature 
Reserve 11:78–82; Fig. 1).

On 9 June 2021, in the Uglovsky District, Altai Krai, Russia 
(51.35114°N, 80.32001°E; WGS 84; 220 m elev.) we found a gravid, 
melanistic adult female E. arguta near the Rubtsovsk-Uglovskoe-
Mikhailovskoe Road (Fig. 2). We captured and kept the lizard in 
a terrarium, with a mixture of sand and clay substrate in a ratio 
of 3:1, along with a cut piece of bamboo. On June 26, the female 
laid a clutch of 3 eggs (egg dimensions: 15.07 × 10.2 mm, 0.99 
g; 16.02 × 10.3 mm, 1.03 g; 16.04 × 10.5 mm, 1.04 g) in a damp 

Fig. 1. An adult Cnemaspis caudanivea from Hon Tre Island, Kien Hai 
District, Kien Giang Province, Vietnam, collected on 9 December 2005. 
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Fig. 1. Dark-colored specimen (incomplete melanist) of Eremias ar-
guta from Voronezh Oblast, Russia (from Modnov and Goncharov 
2018, op. cit.).
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shelter under the piece of bamboo. We then incubated the eggs 
at a temperature range of 26–30°‐, lowering the temperature at 
night, in an incubator. On 29 July the eggs hatched and none of 
the three hatchlings were melanistic but had the typical color for 
the E. arguta for the region (hatchling SVL, tail length, and mass; 
individual 1: 34.0 mm, 32.2 mm, 1.07 g; individual 2: 33.4 mm, 
37.2 mm, 1.17 g; individual 3: 33.7 mm, 34.2 mm, 1.18 g). 

To our knowledge this is the first record of a melanistic E. ar-
guta and this trait was not passed on to its three offspring. Con-
sidering that this species is well-studied, melanism seems rare. 
The region we collected this lizard is at the northern extent of 
the species range in the south of Western Siberia and it’s possible 
melanism may be more common in this region than more south-
ern regions.

NIKOLAY G. KRYMOV, A. M. Nikolsky Herpetological Society, Barnaul, 
656031, Krasnoarmeisky Avenue, 79-70, Russia (e-mail: krym63@yandex.
ru); IGOR V. DORONIN, Laboratory of Herpetology, Zoological Institute, 
Russian Academy of Sciences, St. Petersburg, 199034, Universitetskaya 
nab., 1, Russia (e-mail: igor.doronin@zin.ru).

EULAMPRUS QUOYII (Eastern Water Skink). DIET and FEED-
ING BEHAVIOR. Eulamprus quoyii is a medium-size skink (up 
to 115 mm SVL) occurring in or near various aquatic habitats 
over most of Australia’s east coast (Wilson and Swan 2007. A 
Complete Guide to Reptiles of Australia. Fifth edition. Reed New 
Holland, Chatwoods, New South Wales. 647 pp.). The species is a 

diurnal generalist predator known to feed on insects, snails, tad-
poles, small frogs, and other small skinks (Veron 1968. J. Herpe-
tol. 3:187–189; Daniels 1987. Aust. J. Zool. 35:253–258; Pyke and 
Miehs 2001. Herpetofauna 31:99–101). Despite the large diversity 
of known prey, E. quoyii prefers relatively small prey items rela-
tive to their body size (i.e., 0.5–2.0 cm long; Veron 1968, op. cit.). 
Here, I report a new large-bodied prey item for E. quoyii.

At 1200 h on 17 January 2021, I observed an adult E. quoyii 
feeding on an adult spiny crayfish (Euastacus sp.) on the bank 
of Wentworth Creek, Blue Mountains National Park, New South 
Wales, Australia (33.67436°N, 150.385903°W; WGS 84; 768 m 
elev.). I came upon the lizard already feeding on the crayfish (Fig. 
1) and it is unclear whether the skink attacked and subdued the 
crayfish or if this was an opportunistic scavenging event. Unlike 
the typical diet of E. quoyii, the crayfish was relatively large so the 
skink could not swallow the whole prey. Instead, the skink tried 
to tear the prey apart by biting and shaking its head vigorously 
without any help from its front feet. It targeted the ventral part 
of the crayfish and fed only on the soft tissue, not the exoskel-
eton. After 10 min observing this feeding activity, the skink left 
the crayfish with some flesh remaining.

I made this observation during the survey for the Wildlife and 
Habitat Bushfire Recovery Program supported by the Australian 
Government.

YINGYOD LAPWONG, School of Life Science, University of Technol-
ogy Sydney, Ultimo, New South Wales, 2007, Australia; e-mail: l.yingyod@
unsw.edu.au.

FURCIFER PARDALIS (Panther Chameleon). FRUGIVORY. Fur-
cifer pardalis is a diurnal, arboreal chameleon, native to Mada-
gascar and has been introduced to Mauritius and Reunion Island 
(Grbic et al. 2015. Mol. Ecol. 24:3455–3466). The diet of this spe-
cies is described as consisting mostly of insects, arachnids, small 
vertebrates and occasionally green leaves (Bourgat 1972. Ceylon 
J. Sci. 10:1–5). Herein, we report two observations of F. pardalis 
deliberately consuming fruits on Reunion Island.

Our first observation took place on 17 May 2018, at 1220 h, in 
Etang Saint-Paul Nature Reserve (20.99016°S, 55.29846°E; WGS 
84; 10 m elev.) where we watched an adult male F. pardalis (ca. 
150 mm SVL) feeding on the small bright red fruits of Schinus 
terebinthifolius (Brazilian Pepper Tree; Fig. 1A), that measured 
ca. 8–10 mm in diameter. This lizard was 2.5 m up in the tree 
and we watched it feed for 5 min on four clusters, eating one 
or two fruits in each cluster. The second observation occurred 
on 8 May 2020, at 1225 h, in a private garden in Sainte Clotilde 
(20.90990°S, 55.47321°E; WGS 84; 230 m elev.), where we watched 
another adult male F. pardalis (ca. 150 mm SVL) feeding on the 

Fig. 2. Total melanistic (after molting) Eremias arguta from Altai Krai, 
Russia.

Fig. 1. Eulamprus quoyii feeding on a spiny crayfish (Euastacus sp.), 
from Blue Mountains, New South Wales, Australia.

Fig. 1. Adult male Furcifer pardalis eating fruits of Schinus terebinthi-
folius (A) and Murraya koenigii (B) in Reunion Island. 
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small black fruits of Murraya koenigii (Curry Leaf Tree; Fig. 1B), 
that measured ca. 4–5 mm in diameter. This lizard was 3 m up 
in the tree and we watched it feed for 10 min as it ate at least on 
four fruits.

To our knowledge, this is the first documented record of 
fruits in the diet of F. pardalis. Lizard frugivory is often consid-
ered an “insular phenomenon” and has been rarely reported in 
Chamaeleonidae (Valido and Olesen 2019. Front. Ecol. Evol. 7:49). 
The only other two chameleon species reported to eat fruit that we 
are aware of are Chamaeleo chamaeleon (Meiri 2018. Global Ecol. 
Biogeogr. 27:1168–1172) and Furcifer oustaleti (Takahashi 2008. J. 
Herpetol. 42:760–763). It remains unclear how common frugivory 
is in chameleons and further work is needed.

We are grateful to the NGO Nature Océan Indien for support. 
MICKAËL SANCHEZ, Nature Océan Indien, 97429 Petite Île, Re-

union Island, France (e-mail: mickael.sanchez974@gmail.com); LAURENT 
DEBORDES, 11 rue du Marais, 79510 Coulon, France (e-mail: 79delau@
gmail.com); ANTOINE BAGLAN, 320 TER D, Route de Bois de Nèfles, 97490 
Sainte Clotilde, Reunion Island, France (e-mail: antoine_baglan@hotmail.
com).

HELODERMA SUSPECTUM (Gila Monster). HIBERNATION. 
During hibernation, Heloderma suspectum remain in their over-
wintering shelters (commonly crevices in rocky slopes or boul-
ders, or burrows of tortoises or rodents) for several months (Beck 
2005. Biology of Gila Monsters and Beaded Lizards. University 
of California Press, Berkeley, California. 211 pp.). The duration 
of hibernation for H. suspectum varies by population, individual, 
and age class. Beck (2005, op. cit.) suggests that individuals re-
main within shelters for between 75 and 120 d (Beck 2005, op 
cit.). Gienger (2003. Natural History of the Gila Monster in Ne-
vada. M.S. Thesis, University of Nevada, Reno, Reno, Nevada. 55 
pp.) reported an average hibernation period for H. suspectum in 
southern Nevada of 130 d, with the longest reported hibernation 
lasting 154 d. Here, we report on an individual whose hiberna-
tion period far exceeded any previously reported case.

During a long-term radio telemetry study at a Mojave Desert 
site in southern Nevada, USA (near Las Vegas), we observed an 
individual H. suspectum overwinter for 232 d, 78 d longer than 
the maximum duration previously documented. This individual 
was tracked to its overwintering shelter (1357 m elev.) on 11 No-
vember 2020, where it remained until 1 July 2021. Location was 
confirmed once per week in the field using radio telemetry from 
August–March, and then daily during the active season (April–
July). On its most recent capture on 10 May 2020 this lizard had 
an SVL of 266 mm, mass of 315 g, and tail volume of 40 mL and 
was categorized as a sub-adult of unknown sex based on its size 
relative to breeding adults in the same population.

This nearly 8-mo residency within the hibernaculum sug-
gests the potential for individual H. suspectum to remain inac-
tive for a substantially longer period into the activity season 
than previously thought. This extended quiescent period cor-
responded with a 238-d period of exceptional drought at the 
field site, lasting from 1 December 2020 until 27 July 2021 (www.
drought.gov; 1 Sept 2021). For individuals active above-ground, 
particularly during drought years when prey availability is great-
ly reduced, the energetic return on foraging activities may not 
outweigh the energetic costs of leaving an overwintering shelter. 
This may suggest that some H. suspectum following an optimal 
foraging strategy extend their hibernation period into the active 
season as a means of energy conservation.

CONNOR J. HUGHES (e-mail: connorhughes926@gmail.com) and 

JOCELYN B. STALKER, Center of Excellence for Field Biology, Department 
of Biology, Austin Peay State University, Clarksville, Tennessee 37040, USA 
(e-mail: jocelynstalker@gmail.com); JASON L. JONES, Nevada Depart-
ment of Wildlife, Las Vegas, Nevada 89120, USA (e-mail: jljones@ndow.
org); C. M. GIENGER, Center of Excellence for Field Biology, Department 
of Biology, Austin Peay State University, Clarksville, Tennessee 37040, USA 
(e-mail: giengerc@apsu.edu).

HOLCOSUS FESTIVUS (Central American Whiptail Lizard). 
NUPTIAL GIFT. Signaling the ability to provision limited re-
sources to a mate’s reproductive success should be favored by 
sexual selection (Andersson 1994. Sexual Selection. Princeton 
University Press, Princeton, New Jersey. 624 pp.; Wedell and 
Ritchie 2004. Anim. Behav. 67:1059–1065). In many taxa, female 
mate choice is driven by courtship offerings in the form of nu-
tritional items, commonly known as nuptial gifts where males 
present their partners with feeding gifts before, during, or after 
courtship and/or copulating (Lewis and South 2012. Adv. Study 
Behav. 44:53–97). Such mating effort has been widely reported 
across invertebrate species, but it has been less reported among 
vertebrates, especially reptiles (Lewis and South 2012, op. cit.). 
Here, we report on a novel mating ritual in the lizard Holcosus 
festivus from a tropical lowland rainforest in Costa Rica.

On 22 August 2020, at ca. 1233 h, we observed an adult male 
H. festivus offer a nuptial gift to a female at Veragua Rainforest 
Preserve, in Las Brisas de Veragua, Limón, Costa Rica (9.9264°N, 
83.1876°W; WGS 84; 420 m elev.). The nuptial gift was an adult 
Craugastor fitzingeri (Fitzinger’s Rain Frog), which the male liz-
ard held in its mouth and had already killed. After ca. 1 min, the 
male approached the receptive female, which was stationary and 
remained so, before the male positioned its prey in front of her at 
a distance of ca. 40 cm. Subsequently, the male circled the female 
once every minute for 4 min while also performing vertical head 
movements and tail vibrations in front of her at a distance of ca. 
50 cm. Afterwards, the male dropped the frog ca. 10 cm from the 
female, and she picked it up and consumed it vent first. Fifteen 
seconds after the female started eating the frog, the male posi-
tioned himself on top of her in diagonal position, held onto the 
female’s back, and wrapped his tail under hers, vent-to-vent, and 
they mated for about 2 min (Fig. 1). Approximately 3 min after 

Fig. 1. Holcosus festivus breeding in Veragua Rainforest, Costa Rica. 
Note the female (bottom) eating a frog that was offered by the male 
(top) as a nuptial gift before copulation.
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mating, the female had rearranged the position of its prey and 
ended up consuming the frog forward towards the mouth.

To our knowledge, this is the first instance of a food nuptial gift 
exchange in H. festivus, or for that matter in any reptile species 
(Olsson and Madsen 1998. In Birkhead and Moller [eds.], Sperm 
Competition and Sexual Selection, pp. 503–577. Academic Press, 
London). This is surprising because this behavior has not been 
noted before in H. festivus, a common and diurnal lizard that is 
easily observed. It is unclear how often or important nuptial gift 
giving is for male H. festivus mating success, but it does signal 
good hunting abilities of the male. The present work documents 
a courtship behavior in the form of nuptial feeding that is largely 
under-reported in reptiles when competing for mates.

We thank William Eberhard, Federico Bolaños, Gerardo 
Chaves, and Darko Cotoras for their insightful comments and 
suggestions on previous versions of this note. We thank Francis-
co “Chico” Araya for his comments and observations of H. festi-
vus at Veragua Rainforest.

WAGNER CHAVES-ACUÑA, División Herpetología, Museo Argen-
tino de Ciencias Naturales ‘‘Bernardino Rivadavia’’—Consejo Nacional de 
Investigaciones Científicas y Técnicas (CONICET), C1405DJR, Buenos Aires, 
Argentina (e-mail: wchaves512@gmail.com); DIEGO SALAS-SOLANO, 
Veragua Foundation, 70102, Limón, Costa Rica (e-mail: dsalas@veraguara-
inforest.com).

NAMAZONURUS PUSTULATUS (Herero Girdled Lizard). TAIL-
BITING. Some species in the lizard family Cordylidae are known 
to bite their own tail and “roll into an impenetrable ball, with the 
spiny tail and legs protecting the soft underparts” as a defense 
mechanism against predators (Mouton et al. 1999. J. Zool. 249:1–
10; Broeckhoven and Mouton 2014. Biol. J. Linn. 111:823–833). For 
example, this behavior is well documented in Ouroborus cata-
phractus (Peers 1930. S. Afr. J. Nat. Hist. 6:402–411.) and has been 
observed in three other cordylids: Cordylus cordylus, C. niger, and 
C. oelofseni (P. Le F. N. Mouton, pers. comm.). This behavior has 
not been observed in the genus Namazonurus, and herein we re-
port on defensive tail-biting in N. pustulatus in Namibia.

Namazonurus pustulatus is a secretive, medium-sized (up 
to 87 mm SVL) lizard, rarely observed outside rock crevices, that 
is endemic to Namibia. On 31 July 2019, at Farm Lichtenstein 
West, Khomas, Namibia (22.83322°S, 16.99640°E; WGS 84; 2144 
m elev.) we observed a juvenile male N. pustulatus exhibiting the 
tail-biting defensive behavior. We found the lizard (43 mm SVL) 
in a rock crevice and extracted it to collect measurements and to 
preserve it as a museum voucher (National Museum of Namibia 
[NMN], State Museum - Reptile [SMR] 10731). After extraction, 
and while processing the lizard, it bit the end of its tail and main-
tained that position for a couple of minutes while in hand and 
remained in this position after putting it on the ground (Fig. 
1A). On 6 August 2019, near Okahandja, Otjozondjupa, Namibia 
(21.99679°S, 16.93037°E; WGS 84; 1362 m elev.) we observed a 
second N. pustulatus, an adult female (82 mm SVL), exhibiting 
the tail-biting behavior after being extracted and handled (Fig. 
1B). This lizard was released after processing. In both cases the 
lizards formed a more ovoid shape than the more commonly ob-
served ball shape seen in O. cataphractus.

Out of 450 encounters and processing of N. pustulatus these 
are the only two instances of tail-biting and it does not seem 
common in this species. To our knowledge this is the first time 
defensive tail-biting has been reported in Namazonurus, and is 
the third genus out the ten cordylid genera to display this be-
havior (Mouton et al. 1999, op. cit.). In our observations the two 

N. pustulatus bent backwards, where O. cataphractus bend for-
wards to protect their soft belly. As a result, the “ball” shape that 
protects the lizard, as seen in O. cataphractus, was not observed 
in N. pustulatus where its underside appears to be rather ex-
posed (Fig. 1).

This work was conducted under the National Commission 
on Research Science and Technology (NCRST) authorization No. 
AN20180714 and the University of Nevada, Reno Animal Care 
and Use Protocol #00618.

JONATHAN C. DEBOER (e-mail: jdeboer@nevada.unr.edu) and 
JOSHUA M. HALLAS, University of Nevada, Reno, 1664 N. Virginia Street, 
Reno, Nevada 89557, USA (e-mail: jhallas@nevada.unr.edu); BERTHA 
BUISWALELO, National Museum of Namibia, Windhoek, Namibia (e-mail: 
bbuiswalelo@gmail.com); JILL S. HEATON, University of Nevada, Reno; 
School of Natural Resources and Spatial Sciences and Namibia University 
of Science and Technology, 13 Storch Street, Windhoek, Namibia (e-mail: 
jheaton@unr.edu).

PHELSUMA INEXPECTATA (Manapany Day Gecko). PREDA-
TION. Phelsuma inexpectata is a diurnal, arboreal gecko, reach-
ing a maximum size of 62 mm SVL, which is endemic to the 
coastal areas in the southern region of Manapany-Les-Bains and 

Fig. 1. A neonate male Namazonurus pustulatus from Farm Lich-
tenstein West, Khomas, Namibia (A), and an adult female, from near 
Okahandja, Otjozondjupa, Namibia (B), biting their tails after being 
handled.
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St. Joseph on Reunion Island in the Western Indian Ocean. Be-
yond its diet, there is little natural history information on this 
colorful species’ predators (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.). Herein we report on the 
predation of P. inexpectata by the spider Heteropoda venatoria 
(Giant Crab Spider).

On 21 December 2018, at 1930 h, in a house located on 
Manapany-les-Bains (21.37184°S, 55.58741°E; WGS 84; 5 m 
elev.), we observed a juvenile P. inexpectata (ca. 20 mm SVL) in 
the chelicerae of a large male of H. venatoria. The spider was 
positioned facing downward on a window. The gecko’s body 
folded back on itself and the chelicera had punctured the liz-
ards head (Fig. 1). The gecko was completely motionless and 
likely dead. As we approached the spider it quickly escaped out 
of view with the gecko and we could no longer observe the pre-
dation event.

Heteropoda venatoria originates from Asia (World Spi-
der Catalog 2021. Version 22.5. Natural History Museum Bern. 
http://wsc.nmbe.ch; 27 Sept 2021) and is introduced on Re-
union Island. It is mainly insectivorous, but occasionally preys 
on small lizards (Neogi and Islam 2017. Zoo’s Print 32:22–24). To 
our knowledge this is the first record of spider predation on P. 
inexpectata or any other Phelsuma species.

We are grateful to the NGO Nature Océan Indien for support.
MICKAËL SANCHEZ, Nature Océan Indien, 97429 Petite Île, Reunion 

Island, France (e-mail: mickael.sanchez974@gmail.com); ISABELLE JOLY, 
Manapany-les-Bains, 97480 Saint Joseph, Reunion Island, France (e-mail: 
jolyisa@wanadoo.fr); GREGORY CAZANOVE, Muséum d'Histoire Naturel-
le, 97400 Saint Denis, Reunion Island, France (e-mail: gregory.cazanove@
cg974.fr).

SQUAMATA — SNAKES

AGKISTRODON CONANTI (Florida Cottonmouth) and PY-
THON BIVITTATUS (Burmese Python). DIET and PREDATION. 
Python bivittatus is established in the Greater Everglades Eco-
system in southern Florida, USA. Documented predators on 

pythons in Florida include Alligator mississippiensis (American 
Alligator; Snow et al. 2006. Herpetol. Rev. 37:81), Drymarchon 
couperi (Gulf Coast Indigo Snake; Andreadis et al. 2018. Herpe-
tol. Rev. 49:341–342), Crocodylus acutus (American Crocodile; 
Godfrey et al. 2021. Herpetol. Rev. 52:641–642), Lynx rufus (Bob-
cat; McCollister et al. 2021. Southeast. Nat. 20:N55–N59), and 
possibly Ursus americanus floridanus (Florida Black Bear; Mc-
Collister et al. 2021, op. cit.).

We documented mortality events of hatchling and juvenile 
P. bivittatus while conducting radiotelemetry studies in the 
Greater Everglades Ecosystem. Hatchling P. bivittatus were 
captured from the wild and implanted with 6.2-g or 9.0-g radio 
transmitters (models RI-2CM or SI-2, Holohil Systems, Ltd., 
Ontario, Canada) following the surgical methodology of Reinert 
and Cundall (1982. Copeia 1982:702–705) or modified from 
Amlaner and Withgott (1995. In Cristalli et al. [eds.], Proceedings 
of the 13th International Symposium on Biotelmetry. pp.251–
256, Verlag nicht ermittelbar, Germany) and the anesthesia and 
analgesia protocol of Bryant et al. (2010. Aust. Vet. J. 88:443–
448). Neonates were released ca. 24 h after surgery between 
July and September 2020 at their point of capture. The habitat 
at these locations comprised low-elevation swamp dominated 
by cypress (Taxodium spp.) domes, pinelands (Pinus spp.), and 
mixed prairie/marsh forested habitat within either Picayune 
Strand State Forest (Picayune SSF) in Collier County, or Big 
Cypress National Preserve (BICY) in Collier, Miami-Dade, and 
Monroe counties, Florida, USA. We subsequently radiotracked 
study animals 1–2 times per week.

At 1036 h on 3 August 2020, a neonate P. bivittatus (female; 
age ca. 1 mo, 57 cm SVL, 66 cm total length, 108 g; measured 
4 July 2020) was radio-tracked to a mixed woodland location 
in Picayune SSF. The hatchling was not visible at the point 
of the strongest radio transmitter signal but we observed an 
adult Agkistrodon conanti basking under mixed grasses and 
ferns at the site. Once disturbed, the A. conanti retreated 
and the signal weakened. We removed the antenna from the 
receiver and confirmed that the peak signal emanated from 
cottonmouth location, after which we left it without further 
disturbance. Subsequently, at 0948 h on 6 August 2020, we 
radio-tracked the same transmitter frequency to a location 0.6 
km from the previous location and again determined the signal 
to be emanating from an A. conanti. We then safely captured 
and transported the animal for a radiograph (Fig. 1, top). We 
sedated, measured (63 cm SVL, 74 cm total length, 317 g), and 
determined the animal to be female by probing. We safely 
contained the animal until the transmitter was expelled on 10 
August 2020 and then released the animal at its capture location 
at 0900 h on 11 August 2020.

Our second observation began at 1105 h on 31 May 2021 
in BICY. We tracked the juvenile P. bivittatus (female; age ca. 
10 mo, 88 cm SVL, 98 cm total length, 396 g; measured 26 
May 2021) to the base of a cypress tree but could not attain a 
visual observation. We searched at the location of strongest 
signal in a pile of fallen tree limbs and discovered an A. conanti 
with an obvious food bolus. At 1206 h we again tracked the 
signal to the A. conanti, which had moved ca. 10 m from the 
original location. We confirmed the predation event on 4 
June 2021 via radiography (Fig. 1, bottom) and released the 
A. conanti at its original capture location the same day. Using 
the radiograph’s scalebar and ImageJ software (Schneider et 
al. 2012. Nat. Methods 9:671–675), we measured the A. conanti 
to be 87 cm SVL and 108 cm total length. No further attempts 

Fig. 1. Predation of an immature Phelsuma inexpectata by Hetero-
poda venatoria, in Manapany-les-Bains, Reunion Island. 

PH
O

TO
 B

Y 
IS

A
BE

LL
E 

JO
LY



Herpetological Review 52(4), 2021

NATURAL HISTORY NOTES     861

to attain physical information on the animal were made to 
ensure minimal handling stress and low overall disturbance. 
We continued to regularly track the snake until it expelled the 
transmitter ca. 25 d later.

Agkistrodon conanti are generalist predators and have 
been recorded consuming 27 snake species, as well as carrion 
(Ernst and Ernst 2011. Venomous Reptiles of the United States, 
Canada, and Northern Mexico: Volume 1. Johns Hopkins 
University Press, Baltimore, Maryland. 193 pp.; Grajal-Puche 
et al. 2016. Herpetol. Rev. 47:307). Our observations add P. 
bivittatus to this list. Though the image from Picayune SSF (Fig. 
1, top) is indistinct between the predator and prey excepting 
the study animal’s transmitter, the image from BICY (Fig. 1, 
bottom) displays the skull and vertebral column of the juvenile 
study animal, showing that it was consumed tail-first.

Burmese pythons use a wide variety of Florida habitats 
and are considered semi-aquatic in that they are associated 
with freshwater wetland habitats in their native and invasive 
ranges (Bartoszek et al. 2021. Ecosphere 12:e03564; Smith 
et al. 2021. Sci. Rep. 11:7014). During the summer months, 
hatchling pythons disperse from their natal sites, often using 
waterways and wetlands to travel (Pittman et al., pers. comm.). 
Hydrologically dynamic wetlands serve as foraging grounds 
for juvenile and adult A. conanti as well (Eskew et al. 2009. J. 
Zool. 277:179–186). Despite the relatively large size of a neonate 
python, our findings indicate they are vulnerable to predation 
by A. conanti. Native species’ dietary expansion to include 
invasive pythons could have some minor ecological impact on 
either species (e.g., habitat selection, population dynamics, 
disease spread, dispersal, etc.) and could be areas of further 
research.

We thank S. Bredin, J. Draxler, M. Goetz, and L. McBride 
for assistance in the field; J. Noble and A. Sigward for primary 
help with the radiography and anesthesia; J. Conlin, P. Cryan, 
C. Deskins, S. Hanser, M. Kirkland, M. McCollister, T. Pernas, 
L. Rodgers, Rookery Bay National Estuarine Research Reserve, 
and A. Sizemore for project support and help in facilitating 
the animal care and use authorizations; and S. Goetz, E. 
Metzger, and R. N. Reed for helpful assistance with earlier 
versions of this note. These activities were authorized under 
the U.S. Geological Survey Fort Collins Science Center IACUC 
2021-07_Emergency_Authorization, Florida Fish and Wildlife 
Conservation Commission Special Purposes Permit SP-21-
0008, and EXOT-20-72. Funding and in-kind support were 
provided by the South Florida Water Management District, 
National Park Service, U.S. Geological Survey (USGS) Greater 
Everglades Priority Ecosystems Program, USGS Biological 
Threats Program, USGS Fort Collins Science Center, University 
of Florida, Florida Fish and Wildlife Conservation Commission, 
Zoo Miami, Naples Zoo Conservation Fund and private 
philanthropy to the Conservancy of Southwest Florida. Any 
use of trade, firm, or product names is for descriptive purposes 
only and does not imply endorsement by the U.S. Government.

IAN BARTOSZEK, Conservancy of Southwest Florida, 1495 Smith 
Preserve Way, Naples, Florida, USA (e-mail: ianb@conservancy.org); 
GRETCHEN E. ANDERSON, U.S. Geological Survey, Fort Collins Science 
Center, South Florida Field Station in Everglades National Park, 40001 
SR 9336, Homestead, Florida, USA; IAN EASTERLING, Conservancy of 
Southwest Florida, 1495 Smith Preserve Way, Naples, Florida, USA; JIL-
LIAN M. JOSIMOVICH, U.S. Geological Survey, Fort Collins Science 
Center, South Florida Field Station in Everglades National Park, 40001 
SR 9336, Homestead, Florida, USA; ALEX FURST, Conservancy of South-

Fig. 1. Radiograph verification of the predation events on young, 
radiotelemetered Python bivittatus by adult Agkistrodon conanti 
from two locations in the Greater Everglades Ecosystem. The 2020 
observation (top) was in Picayune Strand State Forest, Florida, USA, 
and the 2021 observation (bottom) was in Big Cypress National Pre-
serve, Florida, USA. Radiographic vouchers were deposited with the 
Florida Museum of Natural History, University of Florida (UF 192270, 
192271).
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west Florida, 1495 Smith Preserve Way, Naples, Florida, USA; FRANK N. 
RIDGLEY, Conservation and Research Department, Zoo Miami, 12400 
SW 152nd Street, Miami, Florida, USA; AUSTIN L. FITZGERALD, AMY A. 
YACKEL ADAMS, and ANDREA F. CURRYLOW, U.S. Geological Survey, 
Fort Collins Science Center, South Florida Field Station in Everglades Na-
tional Park, 40001 SR 9336, Homestead, Florida, USA (e-mail: acurrylow@
usgs.gov).

AHAETULLA PRASINA (Asian Vine Snake). DIET. Ahetulla pra-
sina has a wide geographic range and has been reported in India, 
Bangladesh, Bhutan, China, and southeast Asia (Das 2010. A Field 
Guide to the Reptiles of South-east Asia. New Holland Publishers, 
Ltd., London, UK. 376 pp.), however little is known about its diet. 
This species is mildly venomous, diurnal, arboreal, ovoviviparous, 
and inhabits different types of forest or bushy habitats, including 
disturbed areas, forest edges, and agricultural and suburban land-
scapes up to 2100 m elev. (Vassilieva et al. 2016. A Photographic 
Field Guide to the Amphibians and Reptiles of the Lowland Mon-
soon Forests of Southern Vietnam. Edition Chimaira, Frankfurt 
am Main, Germany. 324 pp.). The diet A. prasina is known to com-
prise mainly lizards, small birds, frogs, and occasionally small 
mammals (Lalbiakzuala et al. 2019. Herpetol. Rev. 50:796–797). 
Here, we report the predation of a juvenile Passer montanus (Eur-
asian Tree Sparrow) by an adult A. prasina.

At 1050 h on 26 March 2021, in Dien Dien Village, Dien 
Khanh District, Khanh Hoa Province, Vietnam (12.27679°N, 
109.10487°E; WGS 84; 10 m elev.), Thuc Van Pham observed a 

juvenile P. montanus being predated by an adult A. prasina (Fig. 
1). The snake was in the process of consuming the bird head-
first on a tree ca. 3 m above the ground. In 15 min, the snake 
had swallowed to the thigh of the bird; to avoid disturbing the 
snake, the observer left before ingestion was complete. To our 
knowledge, this is the first observation of a Passer sp. in the diet 
of A. prasina.

We thank Thuc Van Pham for the photograph and assistance 
in the field.

THINH GIA TRAN, Vietnam National University Ho Chi Minh City-
University of Science, 227 Nguyen Van Cu, District 5, Ho Chi Minh City, 
Vietnam (e-mail: trangiathinhkhtn@gmail.com); TANG VAN DUONG, 
Vietnam National Museum of Nature, Vietnam Academy of Science and 
Technology, Hanoi, Vietnam (e-mail: tangdv@vnmn.vast.vn); TAN VAN 
NGUYEN, Save Vietnam’s Wildlife, Nho Quan, Ninh Binh, Vietnam (e-mail: 
tan@svw.vn).

BORIKENOPHIS PORTORICENSIS (Puerto Rican Racer). 
DIET and SCAVENGING. Borikenophis portoricensis is a colu-
brid with six subspecies distributed in the Puerto Rican bank 
(Hedges et al. 2009. Zootaxa 2067:1–28). It is usually a diurnal 
species and an active predator, rather than waiting for prey and 
ambushing. This snake has a generalist diet, feeding on small 
vertebrates (Rodríguez- Robles 2005. In Joglar [ed.], Biodivers-
idad de Puerto Rico: Vertebrados Terrestres y Ecosistemas, pp. 
169–180. Editorial del Instituto de Cultura Puertorriqueña, San 
Juan, Puerto Rico). There are two documented cases of this spe-
cies being a scavenger: eating dried fish and chicken remains 
(Powell and Henderson 2009. Natural History of West Indian 
Reptiles and Amphibians. University Press of Florida, Gaines-
ville, Florida. 361 pp.). Here, we document this species ingest-
ing the bones of an Anolis lizard.

In the Cambalache State Forest, Arecibo, Puerto Rico 
(18.44630°N, 66.59227°W; WGS 84; 68 m elev.), on 19 September 
2017, between 0645 and 0730 h, we observed an adult B. 
portoricensis (76.2 cm total length) ingesting part of the bones 
of an Anolis sp. (Fig. 1). Only the lizard skull and vertebrae were 
observed. These parts did not have any tissue present. The 
snake began to ingest the remains at the head and continued 
until they were completely consumed. Compared to live prey, 
this type of food intake does not represent a greater risk or 
high energy waste in snakes (DeVault and Krochmal 2002. 

Fig. 1. Adult Ahaetulla prasina consuming a Passer montanus in Dien 
Khanh District, Khanh Hoa Province, Vietnam. 
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Fig. 1. Borikenophis portoricensis eating Anolis sp. bones in Arecibo, 
Puerto Rico.
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Herpetologica 58:429–436). This behavior could be common in 
this, and other species, and more field and laboratory studies 
are needed to help understand and explain this type of behavior.

This documentation was made possible by the support of 
the NSF-GRFP Fellowship and PR-LSAMP. We appreciate the 
field assistance of the UPR-RP Population Ecology Lab and Raul 
E. Martínez for early revisions of the manuscript. 

ADOLFO RODÍGUEZ VELÁZQUEZ, Department of Biology, Univer-
sity of Puerto Rico, Rio Piedras Campus, P.O. Box 23360, San Juan, Puerto 
Rico 00931 (e-mail: adolfo.rodriguez2@upr.edu); MARÍA A. CHARDON 
SÁUREZ, School of Veterinary Medicine, Ross University, P.O. Box 334 
Baseterre, Sr. Kitts, West Indies, KN 01 01 (e-mail: mariachardonsuarez@
students.ross.u.edu); ALBERTO M. SABAT, Department of Biology, Uni-
versity of Puerto Rico, Rio Piedras Campus, P.O. Box 23360, San Juan, 
Puerto Rico 00931 (e-mail: alberto.sabat1@upr.edu).

BOTHROPS DIPORUS (Southern Pitviper/Chaco Lancehead). 
PREDATION. Bothrops diporus is a mid-sized pitviper found 
in southern Brazil, southern Paraguay, central and northern 
Argentina, and probably extreme south-central Bolivia. Al-
though it is common in a variety of habitats including Chaco 
dry-forest, wet palm-grasslands, semitropical deciduous forest, 
Paranaense Araucaria forest, Monte and Pampas, there are only 

few published data on the natural history and natural preda-
tors of this species. Here, we report the first observation of pre-
dation on B. diporus by a Lesser Grison (Galictis cuja). Galictis 
cuja, is widely distributed in South America occurring in Peru, 
Bolivia, Chile, Paraguay, Uruguay, Argentina, and southeastern 
Brazil, at elevations from sea level to 4161 m (Poo-Muñoz et al. 
2014 Iheringia - Serie Zoologia 104:341–346.).

At 1206 h on 20 March 2021, in Cañada de Luque, Córdoba 
Province, Argentina (30.7325°S, 63.7491°W; WGS 84; 255 m elev.) 
FC, JAC, FM, and JWP observed, filmed, and photographed a G. 
cuja attacking a B. diporus in the middle of sandy dirt road (Fig. 
1A–F). The snake was coiling in a typical defensive posture and 
suffering repeated circular attacks by the G. cuja, apparently 
aimed to the head or just behind the head, as is typical of other 
ophiophagic mammals (Jackson 1979. Copeia 1979:169–172). 
Despite its defensive behavior, the snake suffered a serious 
injury on the left side of the head (Fig. 1G). When observers 
approached to get a closer view, the G. cuja retreated. As several 
vehicles approached, the snake fled to a bushy area out of our 
sight, but probably with mortal injuries. It has been reported 
previously that G. cuja prey secondarily on reptiles (Jackson 
1979, op. cit.), however, this is the first case of a reported attack 
on B. diporus.

FACUNDO CONTRERAS (e-mail: fcontreras@exa.unrc.edu.ar), JOSE 
ANTONIO CODA (e-mail: jacoda@exa.unrc.edu.ar), and JOSE WALDE-
MAR PRIOTTO, Grupo de Investigaciones en Ecología Poblacional y Com-
portamental (GIEPCO), Instituto de Ciencias de la Tierra, Biodiversidad y 
Ambiente (ICBIA), Universidad Nacional de Río Cuarto (UNRC) - Consejo 
Nacional de Investigaciones Científicas y Técnicas (CONICET). Agencia 
Postal 3, 5800 Río Cuarto, Córdoba, Argentina (e-mail: jpriotto@exa.unrc.
edu.ar); FERNANDO MAPELLI, Museo de Ciencias Naturales Bernardino 
Rivadavia, Avenida Angel Gallardo 470, 1405 Ciudad Autónoma de Bue-
nos Aires, Argentina (e-mail: jjmapelli@gmail.com); LUCIANO JAVIER 
AVILA, Grupo Herpetología Patagónica – Laboratorio de Sistemática, 
Biogeografía y Biología Evolutiva (GHP-LASIBIBE), IPEEC-CONICET, Bou-
levard Almirante Brown 2915, 9120 Puerto Madryn, Chubut, Argentina 
(e-mail: avilacnp@gmail.com).

CALAMARIA GERVAISII (Gervais' Worm Snake). PREDATION. 
Calamaria gervaisii occurs in the Philippines and Malaysia. It is 
known to have burrowing habits and is found in disturbed hab-
itats, under rotten logs and flat rocks (Brown et al. 2012 Check 
List 8:469–490; Ferner et al. 2000. Asiatic Herpetol. Res. 9:34–
70). Rhinella marina was introduced to the Philippines in 1934 
as insect pest control in sugarcane plantations (Rabor 1952. 
Copeia 1952:281–282). The species is known to be a voracious 
and opportunistic feeder on almost all kinds of insects, verte-
brates, and plants (Diesmos et al. 2006. J. Environ. Sci. Manag. 
9:41–53; Makura et al. 2010. Invasive Animal Risk Assessment: 
Cane Toad Bufo marinus. Biosecurity Queensland. Department 
of Agriculture and Fisheries, Queensland, Australia. 22 pp.). It 
is now considered a pest where it had been introduced and had 
impacted native fauna in various ways. 

In general biology classes at the Institute of Biology, 
University of the Philippines Diliman, dissection of toads is a 
laboratory exercise undertaken by students. Students dissecting 
a formalin-preserved R. marina that was collected from the 
campus found a snake coiled in the cavity where the parotid 
gland was supposedly located (Fig. 1). Upon close inspection of 
the snake, the species was identified to be Calamaria gervaisii. 
In a vertebrate biology class, students conducted a diet study 
on R. marina captured in the University of the Philippines 

Fig. 1. Bothrops diporus from Córdoba Province, Argentina being at-
tacked by Galictis cuja (A–F), resulting in serious injury to the left 
side of its head (G). 
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Diliman campus; an individual C. gervaisii was found in the 
stomach in one of the individuals dissected. The predation by 
R. marina on C. gervasii is the first case reported in the country. 
Although C. gervaisii was previously reported as part of the 
diet of Hoplobatrachus chinensis (Diesmos et al. 2006, op. cit.). 
These observations indicate that C. gervaisii could be a regular 
prey item of R. marina on the campus. The snake's burrowing 
habit could probably explain the species’ unusual presence 
in the cavity of the parotid section of the toad. Specimens of 
both the R. marina and C. gervaisii individuals were preserved 
and deposited at the Vertebrate Museum, Institute of Biology, 
University of the Philippines Diliman.

MARIANO ROY M. DUYA, Institute of Biology, University of the Philip-
pines Diliman, 1104, Quezon City, Philippines; e-mail: mmduya1@up.edu.ph.

CARPHOPHIS AMOENUS (Common Wormsnake). DIET and 
FORAGING BEHAVIOR. Carphophis amoenus is widely distrib-
uted throughout the eastern USA and can be locally abundant, 
but due to its fossorial habits, little is known of the species’ nat-
ural history (Willson and Dorcas 2004. Southeast. Nat. 3:1–12). 
Individuals are very rarely observed on the surface, and almost 

never on the surface during the day (Mitchell 1994. The Reptiles 
of Virginia. Smithsonian Institution Press, Washington, D.C. 352 
pp.), with isolated reports in Maryland (Cooper 1956. Maryland 
Nat. 26:16–23), Illinois (Roberts et al. 2018. Herpetol. Rev. 49:749–
750), and Virginia (Gibson and Ferguson 2018. Catesbeiana 
38:114). On the basis of records of predation by Agkistrodon con-
tortrix (Copperhead), Godard et al. (2006. Herpetol. Rev. 37:476) 
suggested that C. amoenus may have greater surface activity than 
previously suspected (or alternatively that A. contortrix may for-
age more fossorially). Stomach contents indicate that the diet of 
C. amoenus primarily comprises worms, and also includes in-
sects, slugs, and snails (Mitchell 1994, op. cit.). To our knowledge, 
C. amoenus has not previously been observed consuming prey 
in the wild. 

At 1554 h on 12 June 2021, we found a C. amoenus in the 
process of eating an earthworm on Bear Island, Maryland, USA 
(38.9798°N, 77.1763° W; WGS 84). The snake was a large (ca. 25 
cm) adult, and the worm was one-third to one-half that length. 
The snake and worm were entirely on the surface, in the open, 
in the center of a narrow footpath (Fig. 1). A nearby hole was 
consistent in appearance with holes caused by the Brood X 
cicada emergence. The weather was mostly cloudy, and many 
worms were observed under cover objects and on the surface, 
following extended periods of rain the previous day (11 June). 
After the worm was fully engulfed, the snake flexed its body 
several times over the course of ca. 4 min, and subsequently 
crawled off the footpath and into vegetation, remaining above 
the surface of the leaf litter. 

We thank Harry W. Greene for alerting us to the significance 
of this observation, and for commenting on the manuscript.

ALETA QUINN, Department of Politics and Philosophy, University of 
Idaho, 875 Perimeter Drive, Moscow, Idaho 83844, USA (e-mail: aquinn@
uidaho.edu); STEVE CARMODY, 9012 Flower Avenue, Silver Spring, Mary-
land 20901, USA.

CHILABOTHRUS INORNATUS (Puerto Rican Boa). DIET and 

Fig. 1. Preserved Rhinella marina collected from the University of the 
Philippines Diliman campus with Calamaria gervaisii in its parotid 
cavity (A) and the same snake taken from the toad’s cavity (B). 
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Fig. 1. Carphophis amoenus consuming an earthworm in Maryland, 
USA. 
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OPHIOPHAGY. Ophiophagy is common in many snake genera. 
Here we document ophiophagy in Chilabothrus inornatus, a semi-
arboreal snake distributed throughout Puerto Rico (Rivero 1998. 
The Amphibians and Reptiles of Puerto Rico. Second edition. Edi-
torial de la Universidad de Puerto Rico, San Juan, Puerto Rico. 510 
pp.). There are records of this species preying on bats, birds, ro-
dents, lizards, amphibians, and iguanas. In addition, scavenging 
and cannibalism has been observed (Powell and Henderson 2009. 
Natural History of West Indian Reptiles and Amphibians. Univer-
sity Press of Florida, Gainesville, Florida. 349 pp.). 

On 5 March 2020, between 1630 and 1714 h, in the Cambalache 
State Forest (18.43935°N, 66.59721°W; WGS 84; 119 m elev.) we 
found that one of our Borikenophis portoricensis (Puerto Rican 
Racer; female, 92 g, 63.3 cm SVL, 35 cm tail length), under telemetry 
study had been predated by an adult C. inornatus (male, 750 g, 
81.2 cm SVL, 13.2 cm tail length). The signal from the transmitter 
led us to a boa resting on a dry trunk and a pronounced bump 
was observed in the stomach. The animal was captured and 
transported to the university facilities where regurgitation was 
induced to recover the radio transmitter. 

This is the first report of the C. inornatus predating another 
species of snake and one of the first documentations of ophiophagy 
in boas. In addition, it is the first record of B. portoricensis being 
preyed upon by another snake species. The documentation might 
suggest that perhaps the predation of other snakes by boas is more 
common than suggested in the literature. 

This documentation was made possible by the support of 
the NSF-GRFP Fellowship and PR-LSAMP. We appreciate the 
field assistance of the UPR-RP Population Ecology Lab, Raul E. 
Martínez for early revisions of the manuscript, and Pedro Núñez 
for veterinary assistance.

ADOLFO RODÍGUEZ VELÁZQUEZ, Department of Biology, Univer-

sity of Puerto Rico, Rio Piedras Campus, P.O. Box 23360, San Juan, Puerto 
Rico 00931(e-mail: adolfo.rodriguez2@upr.edu); ZABRINA M. SANTANA 
NAVARRO, Department of Biology, University of Puerto Rico, Rio Piedras 
Campus, P.O. Box 23360, San Juan, Puerto Rico 00931 (e-mail: zabrina.san-
tana@upr.edu); ALBERTO M. SABAT, Department of Biology, University 
of Puerto Rico, Rio Piedras Campus, P.O. Box 23360, San Juan, Puerto Rico 
00931 (e-mail: alberto.sabat1@upr.edu).
CLELIA CLELIA (Black-headed Mussurana). DIET and PREY 

SIZE. Clelia clelia is a dipsadine colubrid found from extreme 
southern Mexico to central Argentina, which preys on a variety 
of snakes, including crotalids and elapids (Cerdas and Lomonte 
1982. Toxicon 20:936–939; Delia 2009. Herpetol. Notes 2:21–22; 
Wright et al. 2019. Herpetol. Rev. 50:387–388), as well as lizards (De 
la Quintana 2017. Herpetol. Rev. 48:668), birds (Viviana and Ruiz-
Gutierrez 2006. Herpteol. Rev. 37:93–94), and mammals (Gaiarsa 
et al. 2013 Pap. Avulsos Zool. 53:261–283). Some species of ophi-
ophagous snakes regularly consume prey items larger than them-
selves (Penning and Moon 2017 J. Exp. Biol. 220:1154–1161). Bar-
rio-Amors and Harmsel (2017. Mesoamer. Herpetol. 4:641–644) 
documented a juvenile C. clelia subduing a Leptodeira polysticta 
longer than itself. Herein we report a predation event by an adult 
C. clelia on a larger snake and report Spilotes pullatus (Tiger Rat 
Snake) as a prey item. 

At 0942 h on 11 September 2018, we observed an adult C. clelia 
(ca. 270 cm total length) consuming a S. pullatus (Tiger Rat Snake) 
longer than itself (ca. 300 cm total length) along Central Trail at the 
Las Piedras Amazon Centre, Tambopata Province, Peru (12.07836°S 
69.49989°W; WGS 84; 212 m elev.). The C. clelia was found in a 
seasonally flooded forest during overcast weather outstretched 
in a sunny spot on the trail (Fig. 1). When we approached, the 
snake was in the process of consuming a S. pullatus that was 
clearly longer than itself. Shortly after our initial encounter, the 
C. clelia began to cross the trail, dragged the remaining length of 
snake with it along the ground. The C. clelia repeatedly extended 
and contracted its body, pulling the uningested portion of the 
body and tail of the S. pullatus with it. The C. clelia periodically 
re-positioned its head and neck by pulling the lagging weight of 
the S. pullatus without extending its torso. We observed the snakes 
for ca. 10 min before leaving the area; the C. clelia was continuing 
to move away from the trail with the uningested S. pullatus when 
it was last observed. 

PATRICK CHAMPAGNE, 15 University Ave, Wolfville, NS B4P 2R6 (e-mail: 

patrickchampgne@acadiau.ca); DYLAN SINGER (e-mail: dylan.j.singer@
gmail.com).

COLEOGNATHUS HELENA HELENA (Indian Trinket snake). 
CHEWING GUM STUCK IN MOUTH. Many reptiles, aquatic 
mammals, and birds are harmed because of anthropogenic 
debris (Rochman et al. 2013. Nature 494:169–171). Herein, we 
present a record of chewing gum stuck in the mouth of a Coleog-
nathus helena helena. The colubrid snake Coleognathus helena 
helena is distributed throughout India and is also found in Ne-
pal and Bangladesh. It is both nocturnal and diurnal and feeds 
mainly on rats, mice, squirrels, small mammals, lizards, snakes, 
and frogs (Whitaker and Captain 2004. Snakes of India, The Field 
Guide. Draco Books, Chennai, India. 479 pp.).

On 15 September 2019, at 1230 h, we rescued an adult C. 

Fig. 1. Ophiophagy in Chilabothrus inornatus from Puero Rico: A) C. 
inornatus after feeding on Borikenophis portoricensis; B) B. portoric-
ensis in the stomach of the C. inornatus; C) remains of B. portoricen-
sis and the radio transmitter after being regurgitated.

Fig. 1. Clelia clelia from Tambopata Province, Peru found consuming a 
Spilotes pullatus longer than itself. 
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h. helena from the Shivaji University campus, Kolhapur, India 
(16.67838°N, 74.25510° E; WGS 84; 607 m elev.). We observed that 
the snake was very weak and dehydrated and noticed that there 
was something stuck in the mouth preventing movement of the 
jaws. After critical observations we confirmed that it was chewing 
gum and due to this, the snake was unable to feed (Fig. 1). One 
eye and lower jaw of the snake were slightly damaged because of 
the pressure applied by the snake to open the mouth. With the 
help of a local veterinary doctor, we removed the chewing gum 
which was stuck in its mouth and released it back into nature 
after proper treatment.

MAYUR JADHAV, SWAPNIL ASODE, SAURABH KININGE, and 
SHUBHAM KURUNDWADKAR, Shivaji University, Kolhapur, Maharash-
tra, India. 416008; OMKAR YADAV, Department of Zoology, Amdar Sha-
shikant Shinde College, Medha, Satara, Maharashtra, India. (e-mail: sar-
paveda@gmail.com).

CONIOPHANES IMPERIALIS (Regal Black-striped Snake). DIET 
and FORAGING BEHAVIOR. Coniophanes imperialis is a crepus-
cular and nocturnal terrestrial medium-sized snake, distributed 
from southern Texas, USA, along the Caribbean coast of Mexico 
and the northern part of Central America, including the island 
of Utila in Honduras (Köhler 2003. Reptiles of Central America. 
Herpeton Verlag, Offenbach, Germany 367 pp.). The diet of C. 
imperialis includes invertebrates such as insects and arthropods 
(Henderson and Hoevers 1977. Copeia 1977:349–355; Köhler et 
al. 2017. Mesoam. Herpetol. 4:528–542), and small vertebrates 
such as amphibians, including Trachycephalus typhonius (= T. 
vermiculatus; Lemos-Espinal and Dixon 2013. Amphibians and 
Reptiles of San Luis Potosí. Eagle Mountain Publishing, L.C., 
Eagle Mountain, Utah. 312 pp.), reptiles (Frazier et al. 2007. Her-
petol. Rev. 38:86), and bird eggs (Kohler 2003, op. cit.). Here, we 
document a case of foraging behavior, foraging frequency, and 
activity time in C. imperialis.

At 0720 h on 17 February 2021 at a house garden in Bacalar, 
Quintana Roo, Mexico (18.6808°N, 88.40532°W; WGS 84; 20.7 
m elev.), one of us (PMBG) observed a juvenile C. imperialis 
consuming an adult T. vermiculatus that was in the axilla leaves 
of Agave angustifolia (Fig. 1A). At 1926 h on 15 March 2021, at 
the same location, an adult C. imperialis with an incomplete tail 
was observed among the leaves of an Anthurium schlechtendalii 
located over the trunk of the tree Casimiroa tetrameria at 1.30 m 
above the ground. The snake trapped an adult T. vermiculatus by 
one of its hind legs, which produced toxic skin secretions (Fig. 
1B) and emitted loud distress vocalizations while unsuccessfully 
trying to free itself by clinging to the leaves of a Tillandsia sp. 

(Fig. 1C). After 48 min, and without the frog’s toxic secretions 
having any effect, the snake managed to consume it. Three days 
later, on 18 March, the same snake was observed consuming a 
juvenile T. vermiculatus at ground level. Subsequently, at the 
same site at 2206 h on 25 March, the same C. imperialis was 
observed preying on a third T. vermiculatus on a C. tetrameria 
trunk, among the roots of an A. schlechtendali (Fig. 1D). Finally, 
at 2148 h on 26 March, at the same location, the snake was 
again observed chasing a fourth individual of T. vermiculatus, 
without managing to catch it. The snake was then captured and 
measured (491 mm total length, with an incomplete tail, 39.4 
g), and subsequently released at the same site. It seems that T. 
vermiculatus is very common at this location and constitutes 
a regular prey for C. imperialis. Two videos recorded by PMBG 
on the behavior described herein can be seen (https://doi.
org/10.15781/ewfw-jx54). To our knowledge, these observations 
represent three previously unknown aspects of the natural 
history of C. imperialis: 1) the first report of arboreal feeding 
behavior, 2) feeding frequency, and 3) foraging activity at early 
morning.

We thank Nuria Torrescano Valle for the taxonomic 
identification of the plant species.

JOSÉ ROGELIO CEDEÑO-VÁZQUEZ, El Colegio de la Frontera Sur, 
Departamento de Sistemática y Ecología Acuática, Av. Centenario Km 5.5, 
C.P. 77014, Chetumal, Quintana Roo, México (e-mail: rcedenov@ecosur.mx, 
rogeliocedeno@gmail.com); PABLO M. BEUTELSPACHER-GARCÍA, 16-A 
esquina con 31, Colonia Nueva Generación, Bacalar, Quintana Roo, México 
(e-mail: beutelspacherpacher@gmail.com); LUIS FRANCISCO NIETO-
TOSCANO, El Colegio de la Frontera Sur, Av. Centenario Km 5.5, C.P. 77014, 
Chetumal, Quintana Roo, México (e-mail: luisnietotoscano913@gmail.com).

CROTALUS ATROX (Western Diamond-backed Rattlesnake). 

Fig. 1. A) Juvenile Coniophanes imperialis consuming an adult Tra-
chycephalus vermiculatus at at a house garden in Bacalar, Quintana 
Roo, Mexico; B–D) adult C. imperialis preying on T. vermiculatus in 
a Casimiroa tetrameria tree at 1.30 m height on different dates at a 
house garden in Bacalar, Quintana Roo, Mexico. Toxic secretions are 
observed on the skin of the frogs in all cases. 
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Fig. 1. Chewing gum stuck in the mouth of a Coleognathus helena 
helena in Kolhapur, India. 
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DIET. Crotalus atrox has been reported to feed on a wide vari-
ety of prey including insects, anurans, lizards, and birds, but pri-
marily on small mammals (Werler and Dixon 2000. Texas Snakes: 
Identification, Distribution, and Natural History. University 
of Texas Press, Austin, Texas. 437 pp.; Rubio 2010. Guide to the 
Rattlesnakes of the United States and Canada. ECO Herpetologi-
cal Publishing and Distribution, Rodeo, New Mexico. 307 pp.). 
Here, we report an adult male C. atrox consuming an unusual 
food item in the Trans-Pecos Texas region of the northern Chi-
huahuan Desert. The observation occurred at the headquarters 
area of The University of Texas at El Paso’s (UTEP) Indio Moun-
tains Research Station (IMRS), in Hudspeth County, Texas, USA 
(30.78278°N, 105.01528°W; WGS 84; 1233 m elev.).

At 2100 h on 1 August 2020, on a clear moonlit night, three 
of us (CAC, AM, VMS), while getting ready to prepare supper in 
the Jerry D. Johnson Multipurpose Building, which includes the 
kitchen and dining area, noticed the sound of a rattle coming 
from outside the dining room door. We opened the door and 
to our surprise, discovered a C. atrox eating a leftover cooked 
chicken leg (femur portion) that was discarded earlier that day 
(Fig. 1). When the snake became aware of our presence, it slowly 
approached and faced us for about 2 min until it proceeded 
to eat the unusual food item. The snake began swallowing the 
smaller end of the femur that still contained some muscle tissue. 
It took the snake about 20 min to swallow the entire chicken leg 
and it then retreated from the site with some difficulty due to the 
femur length and shape inside its body. 

We left the snake undisturbed for 5 min until the food item was 
significantly ingested to reduce the probability of regurgitation, 
and then captured the snake to take measurements. The snake 
had a snout-vent length of 923 mm, a tail length of 83 mm, and a 
body mass of 567 g. To the best of our knowledge, this is the first 
report of C. atrox ingesting a food item that normally would be 
unavailable in their natural habitat. Scavenging of prey is well-
known in snakes (DeVault and Krochmal 2002. Herpetologica 
58:429–436) including on carrion discarded by humans and 

other animals (e.g., Wharton 1969. Bull. Fla. State Mus. Biol. Sci. 
14:227–272; Kofron 1978. J. Herpetol. 12:543–554; Pattishall and 
Cundall 2009. Herpetologica 65:183–198).

Special thanks to UTEP administrators for providing special 
permission and travel support to IMRS during the period of 
COVID-19 restrictions. CAC and AM were funded by a URI 2020 
grant awarded to VMS.

CARLOS A. CHAVARRIA, ALEXA MORENO, ALLYSON BENSON-
PEDRAZA, LOGAN M. HORNE, OCEANE DA CUNHA, JOSHUA J. MEAD, 
JERRY D. JOHNSON, and VICENTE MATA-SILVA, Department of Biologi-
cal Sciences, The University of Texas at El Paso, El Paso, Texas 79968, USA 
(e-mail: vmata@utep.edu).

CROTALUS EHECATL (Tehuantepec Isthmus Neotropical Rattle-
snake). DIET. Crotalus ehecatl is a large and stout rattlesnake, pri-
marily nocturnal, and endemic to Mexico; its distribution extends 
from 0 to 1585 m asl following the Pacific versant of Mexico from 
south-central Oaxaca, southward across the Isthmus of Tehuan-
tepec to west of Tonalá, Chiapas, almost reaching the Central Val-
leys in Oaxaca, and in the Grijalva River basin reaching Comitán, 
Chiapas. It inhabits mostly open dry areas with rocky outcrops 
in tropical deciduous forest and seasonal rain forest (Carbajal-
Márquez et al. 2020. Zootaxa 4729:451–458). The natural history 
of this rattlesnake is poorly known, and no data is known about 
its diet to date. 

Here, we report a new prey species for C. ehecatl based on 
an adult specimen (ca. 130 cm total length) found on 6 June 
2014, 3.5 km S of Santo Domingo Ingenio, in the Municipality 
of Santo Domingo Ingenio, Oaxaca, México (16.55716°N, 
94.76585°W; WGS 84) consuming an adult West Mexican Cotton 
Rat (Sigmodon mascotensis; Fig. 1). The prey was identified based 
on morphological characteristics and distribution (Ceballos 2014. 
Mammals of Mexico. Johns Hopkins University Press, Baltimore, 
Maryland. 974 pp.; Martínez-Chapital et al. 2017. Mamm. Species 
49:109–118). No additional data were collected so as not to 
interrupt the predation event. To our knowledge, this is the first 
record of S. mascotensis in the diet of C. ehecatl.

RUBÉN ALONSO CARBAJAL-MÁRQUEZ, Colección Zoológica, De-

partamento de Biología, Centro de Ciencias Básicas, Universidad Autónoma 
de Aguascalientes, 20100, Aguascalientes, Aguascalientes, México (e-mail: 
ruben.carbajal@edu.uaa.mx); EDUARDO GAMEZ, Instituto Tecnológico de 
Los Mochis, 81259, Los Mochis, Sinaloa, México (e-mail: joed_galo@hotmail.
com); CHRISTOPHER VEGA-FLORES, Facultad de Estudios Superiores Iz-

Fig. 1. An adult male Crotalus atrox swallowing a piece of cooked 
chicken (femur portion) at Indio Mountains Research Station Head-
quarters area, Hudspeth County, Texas, USA. 
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Fig. 1. Adult Crotalus ehecatl consuming and adult Sigmodon masco-
tensis at Santo Domingo Ingenio, Oaxaca, México.
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tacala, Universidad Nacional Autónoma de México, 54090, Tlalnepantla 
de Baz, Estado de México, México (e-mail: christopher-969@hotmail.com); 
JUAN CRUZADO-CORTÉS, Calle 33 #451 Col. Francisco de Montejo, Mérida, 
Yucatán, México (e-mail: juancruzado@outlook.com); JOSÉ JESÚS SIGALA-
RODRÍGUEZ, Colección Zoológica, Departamento de Biología, Centro de 
Ciencias Básicas, Universidad Autónoma de Aguascalientes, 20100, Aguas-
calientes, Aguascalientes, México (e-mail: jesus.sigala@edu.uaa.mx).

CROTALUS HORRIDUS (Timber Rattlesnake). MAXIMUM 
LENGTH. The most commonly cited maximum length of Crota-
lus horridus is 188 cm (74 in). This measurement was first pub-
lished in Klauber (1956. Rattlesnakes: Their Habits, Life Histories, 
and Influence on Mankind, 2 volumes. University of California 
Press, Oakland, California. 1476 pp.). He writes that Percy Viosca 
recalled measuring a C. horridus that was 6 foot 2 inches long. 
E. A. McIlhenny also wrote him a letter in 1945 stating he had 
recently measured two C. horridus with total lengths of 6 foot 2 
inches and 6 foot 2.5 inches. There is no information regarding 
the status of the snakes or the method used for measuring them. 
This anecdotal record has been cited in numerous field guides 
and books even though it has never been verified. 

During the spring of 2016, a male C. horridus was collected 
for a telemetry study from Orleans Parish, Louisiana, USA. On 
31 March 2016, the snake was measured under anesthesia using 
a standard measuring tape. Measurements recorded: 168 cm 
(66.14 in) SVL, 183 cm (72.05 in) total length excluding rattle. 
The snake was released with an implanted radio transmitter and 
tracked until 16 April 2017. Upon conclusion of the study, the 
individual was remeasured while under anesthesia during the 
transmitter removal surgery (168 cm SVL, 183 cm total length). 
The snake was then released at its original capture site. This may 
be the largest verified length for C. horridus. 

TIMOTHY BORGARDT, Department of Biology, Southeastern Loui-
siana University, Hammond, Louisiana 70402, USA; e-mail: borgardt.tim@
gmail.com.

CROTALUS OREGANUS HELLERI (Southern Pacific Rattle-
snake). DIET. Crotalus oreganus helleri is considered a dietary 
generalist, consuming lizards when young and transitioning to 
a nearly exclusive mammalian diet at ca. 500 mm total length 
(Mackessy 1988. Copeia 1988:92–101). Avian prey is rarely tak-
en, and field observations of predation on birds are uncommon 
(Klauber 1972. Rattlesnakes: Their Habits, Life Histories, and 
Influence on Mankind. University of California Press, Berkeley, 
California. 1533 pp.; Dugan 2011. Ph.D. Dissertation, Loma Lin-
da University, Loma Linda, California. 143 pp.).

On 12 March 2021, at 1615 h, a juvenile C. o. helleri (381 mm 
total length) was observed consuming a Melospiza lincolnii 
(Lincoln’s Sparrow) within non-native vegetation at a residence 
in Carlsbad, San Diego County, California, USA (33.11064°N, 
117.28238°W; WGS 84). When initially observed, the snake had 
consumed the head and neck, however due to the extended 
nature of the wings the snake was unable to progress beyond 
the proximal end of the humerus. The snake made no further 
progress after 1 h and was subsequently collected for relocation 
at the request of the homeowner. This observation represents the 
first record of M. lincolnii in the natural diet of C. o. helleri and 
adds to the short list of documented avian prey species.

ERIC A. DUGAN, Dugan Biological Services LLC, Upland, California, 
USA (e-mail: eric.dugan@dbsbio.com); R. BRUCE IRELAND, The Snake 
Wranglers, San Marcos, California, USA (e-mail: irelandrbi@aol.com).
CROTALUS STEJNEGERI (Sinaloan Long-tailed Rattlesnake). 

ARBOREAL HABITAT USE. In their revision of published reports 
on arboreal habitat use of rattlesnakes, Loc-Barragán et al. (2016. 
Mesoam. Herpetol. 3:494–496) listed 17 rattlesnake species that 
may rest, forage, and feed above ground. They also summarized 
the various hypotheses proposed to explain that behavior. Crota-
lus stejnegeri was not included in that list, nor am I aware of re-
ports on arboreal habitat use by this species in the literature. Here-
in, I describe observations of arboreal habitat use by C. stejnegeri, 
a rare and micro-endemic species listed as Vulnerable by IUCN 
(Mendoza-Quijano 2007. IUCN Red List of Threatened Species 
2007:e.T64333A12771355; 22 June 2021) and “amenazada” (i.e., 
“threatened”) by the Mexican Government (SEMARNAT 2019. 
D.O.F.; 14 Nov 2019).

At 1346 h on 11 November 2013, I took photographs of a 
young specimen of C. stejnegeri (ca. 50 cm total length; Fig. 1) 
coiled and resting on a twig about 60 cm above the ground in the 
undergrowth of tropical deciduous forest along the trail that leads 
to the summit of the Cerro del Pirame (23.41222°N, 105.98550°W; 
WGS 84; 604 m elev.), which is located in the Community of La 
Guásima, in the Priority Area for Conservation “Monte Mojino” 
on the Pacific slope of the Sierra Madre Occidental, in southern 

Fig. 1. Juvenile Crotalus stejnegeri coiled on a twig ca. 60 cm above 
the ground in tropical deciduous forest, Cerro del Pirame, Comuni-
dad La Guásima, Municipality of Concordia, Sinaloa, Mexico.

Fig. 2. Juvenile Crotalus stejnegeri coiled on a twig ca. 80 cm above 
the ground in tropical deciduous forest, Municipality of Cosalá, 
Sinaloa, Mexico. 
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Sinaloa, Mexico. I did not collect the snake and after taking 
the photographs, it slowly disappeared into the surrounding 
vegetation. Higher up on this same hill, I collected C. stejnegeri in 
earlier years in a stand of pine trees surrounded by oak woodland 
(van der Heiden and Flores Villela 2013. Rev. Mex. Bird. 84:1343–
1348).

While searching for additional information on C. stejnegeri, 
I was struck by three images of the species uploaded to 
Naturalista by Mauro Aguirre Zazueta (www.naturalista.mx/
photos/98468684; 30 June 2021) since they corresponded exactly 
to what I had observed at the Cerro del Pirame and described 
above. According to the information provided to me by the 
author of the images, the specimen had a total length of a bit 
more than 50 cm and was resting 80 cm at the most above the 
ground, coiled on a twig in well preserved tropical deciduous 
forest (Fig. 2). The specimen was observed in the Municipality 
of Cosalá, Sinaloa (1057 h; ca. 24.47765°N, 106.73569°W; WGS 84; 
450–600 m elev.).

I am very grateful to Mauro Aguirre Zazueta for providing 
data of his sighting of C. stejnegeri in Cosalá and permission to 
use his photograph. Maurilio Gómez Pérez was the first to spot 
the rattlesnake at the Cerro del Pirame. CONABIO´S splendid 
contribution to the knowledge of the biodiversity of Mexico by 
means of the platform Naturalista is greatly acknowledged.

ALBERT M. VAN DER HEIDEN, Centro de Investigación en Aliment-
ación y Desarrollo, A.C. – Unidad Mazatlán en Acuicultura y Manejo Ambi-
ental, Av. Sábalo-Cerritos s/n, Mazatlán CP 82112, Sinaloa, México; e-mail: 
albert@ciad.mx.

CUBOPHIS VUDII VUDII (Bahamian Racer). GROWTH and 
MOVEMENT. Cubophis vudii vudii is a medium sized colubrid 
snake endemic to the eastern Great Bahama Bank (Henderson 
and Powell 2009. Natural History of West Indian Reptiles and 
Amphibians. University Press of Florida, Gainesville, Florida. 520 
pp.). These opportunistic snakes consume a wide range of verte-
brate prey (Hoefer et al. 2021. Ichthyol. Herpetol. 109:685–690), 
are diurnally active, and are frequently encountered around hu-
man settlements. Nevertheless, little is currently known about 
the movements or home ranges of this species. Here, we report 
on the movements and growth rates of C. v. vudii on the island of 
Eleuthera in The Bahamas. Between August 2019 and June 2020, 
we captured 50 C. v. vudii. All snakes were opportunistically 
found in small shrubs or leaf litter close to walking paths and 
buildings on the campus of the Cape Eleuthera Island School. 
Upon capture, we recorded the snakes’ location with a smart-
phone, measured snout–vent length (SVL) and tail length (TL), 
mass, and sex (via probing). We also took photos of the head 
for photo-identification. As photo-identification revealed that 
five individuals had been recaptured at least once (between 6 to 
107 days after the initial capture), we were able to assess their 

movements and growth rates. 
Recaptured snakes increased in SVL and TL by a mean of 

0.03 mm/d and 0.09 mm/d respectively (Table 1). The body 
mass of the recaptured snakes increased by a mean of 0.3% per 
day. To assess movement distances, we calculated the straight-
line distance between recapture locations (UMR, unidirectional 
movement per recapture). We found evidence of site fidelity (Fig. 
1), with all recaptured snakes found within 55 m of their original 
capture location (mean ± SD; 24.67 m ± 11.23 m; UMR per day: 
mean ± SD; 1.41 m ± 2.25 m). In addition, several individuals were 
found near each other suggesting overlapping home ranges. Our 
observations provide some of first insights into growth rates and 
space use of C. v. vudii in the wild.

We would like to thank the Cape Eleuthera Institute for 
providing the resources to conduct research in The Bahamas. 
We also thank the many interns, staff, as well as the always 
enthusiastic Zev, Kai, Cove, Heidi and Josh Holloway for reporting 
live snake sightings and helping with data collection and photos. 
Research was conducted under the Cape Eleuthera Institute 
research permit number MAMR/FIS/2/12A/17/17B.

SEBASTIAN HOEFER (e-mail: sebastianhoefer@outlook.com) and SO-

PHIE MILLS, Cape Eleuthera Institute, The Cape Eleuthera Island School, 
Cape Eleuthera, Eleuthera, The Bahamas (e-mail: sophiemills515@gmail.
com); ANDREU ROTGER , Animal Demography and Ecology Unit (GEDA), 
IMEDEA, CSIC-UIB, 07190 Esporles, Spain (e-mail: andreurotger@gmail.
com); NATHAN J. ROBINSON, Fundación Oceanogràfic, Oceanogràfic De 
Valencia, 46013 Valencia, Spain (e-mail: nathanjackrobinson@gmail.com).

DIADOPHIS PUNCTATUS (Ring-necked Snake). HABITAT. 

taBLe 1. Biometric and movement data of five recaptured Cubophis vudii vudii. Sex, capture dates, snout–vent length (SVL; mm), 
tail length (TL; mm), mass (g), and the average unidirectional movement per recapture (UMR; m) are provided.

ID Sex First capture SVL TL Mass Last capture SVL TL Mass # of recaptures UMR

CU30 F 8 September 2019 620 210 114 24 September 2019 620 210 112 1 23.52

CU49 F 16 September 2019 610 255 79 12 October 2019 610 257 100 1 42.91

CU57 F 24 September 2019 724 265 154 23 March 2020 729 281 145 5 16.05

CU103 F 16 October 2019 552 226 57 19 May 2020 558 198 93 3 25.96

CU162 F 4 December 2019 564 237 61 5 February 2020 566 243 70 1 14.93

Fig. 1. Capture-recapture locations of five individual Cubophis vudii 
vudii at the Cape Eleuthera Institute, Eleuthera, The Bahamas.
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Many vertebrate species are known to use mangrove ecosystems 
(Rog et al. 2017. Divers. Distrib. 23:221–230). Neill (1958. Bull. 
Mar. Sci. 8:1-97) documented 273 reptile species known to use 
saltwater habitats, but despite a focus on Florida, his only com-
ment about Diadophis punctatus was that it has been found in 
salt marshes in California. Usually, D. punctatus are found in me-
sic areas in woodlands, pine flatwoods, hammocks, and around 
the edges of streams, prairies, wet meadows, and marshes, in-
cluding salt marshes (Myers 1965. Bull. Florida State Mus. 10:43–
90). They are occasionally found in water hyacinth mats (Carr 
1940. Univ. Florida Publ. Biol. Sci. Ser. 3:1–118) or under the bark 
of stumps or logs standing or laying in freshwater ponds, but are 
not generally considered to be aquatic.

At 1015 h on 26 April 2021, one of us (ES) found an adult D. 
punctatus (ca. 20 cm in total length) swimming in open water 
in a ca. 5 m wide tidal creek bordered and canopied by Red 
Mangrove (Rhizophora mangle) flowing into an arm of Johnson 
Bay in the Rookery Bay National Estuarine Research Reserve, 
Collier County, Florida, USA (25.99144°N, 81.71438°E; WGS 84). 
The cloud cover was minimal and the temperature was ca. 28°C. 
The tide was coming in, about midway from low to high. The D. 
punctatus was photographed and released at the site of capture.

Although there are several records of D. punctatus from 
inhabited areas in the vicinity of the Rookery Bay Reserve (e.g., 
Florida Museum of Natural History, University of Florida [UF] 
78685 and iNaturalist 40307579 from Marco Island, California 
Academy of Sciences [CAS] 184351 from Hammock Bay Golf 
Club, and iNaturalist 73327823 from Shell Island Road), none are 
from mangrove microhabitat.

EVAN SHERER (e-mail: evansherer23@gmail.com); WINSTON PUR-
KEY (e-mail: wrpurkey0321@gmail.com), Rising Tide Explorers, 5240 Rain-
tree Lane, Naples, Florida 34113, USA; MATTHEW F. METCALF (e-mail: 
mmetcalf@fgcu.edu); ANDREW M. DURSO (e-mail: amdurso@gmail.
com), Department of Biological Sciences, Florida Gulf Coast University, Ft. 
Myers, Florida 33965, USA.

DIPSAS MIKANII (Brazilian White-collared Slug Eater). 
AMELANISM. Chromatic anomalies are not unusual for snakes, 
and over 100 cases have been reported for 47 species in the Neo-
tropics alone, most frequently in colubrids (Borteiro et al. 2021. 
Salamandra 57:124–138). Several mutations may affect melano-
genesis (Bechtel and Bechtel 1981. J. Herpetol. 15:397–402), re-
sulting in individuals with different phenotypes that have been 
classified using, equivocally, terms such as albino, partial albino, 
albinistic, albinoid, and albinotic (Borteiro et al. 2021, op. cit.). 
True albinism, however, is a hereditary recessive condition (Prüst 
1984. Litteratura Serpentium 4:6–15). Albino snakes present to-
tal absence of pigment (either due to inactivity of melanocytes 
or of all four kinds of chromatophores), bearing red eyes, red-
dish or rosy tongue, and white or rose colored skin (Bechtel 1991. 

Int. J. Dermatol. 30:243–246; Lopes et al. 2019. Herpetol. Notes 
12:335–336). This condition is classified as amelanism (Borteiro 
et al. 2021, op. cit.).

The tribe Dipsadini comprises 77 species (Arteaga et al. 
2018. ZooKeys 766:76–147) and amelanism has been reported 
for three of them, namely Dipsas neuwiedii (Lopes et al. op. cit.; 
Sazima and Di-Bernado 1991. Mem Inst Butantan 53:167–173), 
D. turgida (Amaral 1927. Rev. Mus. Paul. 15:61–62), and Sibon 
n. nebulata (Rutherford and Murphy 2013. J. Trinidad Tobago 
Field Nat. 2013:61). Herein, we report the first case of amelanism 
in D. mikanii. This species occurs in Argentina, Paraguay and 
Brazil, occupying open grasslands and savannas, and also 
disturbed urban areas (Nogueira et al. 2019. J. Herpetol. 14:1–
274). It is a slug-eating, terrestrial, oviparous, and nocturnal 
species (Marques et al. 2019. Serpentes da Mata Atlântica - Guia 
ilustrado para as florestas costeiras do Brasil. Ponto A, Cotia. 319 
pp.). At 0845 h on 22 April 2021, an amelanistic D. mikanii was 
found when two workers were distributing dry grass from a pile 
in an agroforestry area in Itupeva, Brazil (23.0544°S, 47.0667°W; 
WGS 84). It was apparently an adult female (as observable by 
its tail), with a total length of ca. 50 cm, and had white and rose 
colored skin, and red eyes (Fig. 1). After being photographed, it 
was released in a forested area nearby.

It has been hypothesized that albinism is more common 
in nocturnal, fossorial or somewhat more defensive species, 
given that such an anomaly would make the snake much more 
evident to visual predators during the day (Sazima and Di-
Bernardo 1991, op. cit.). However, such an association between 
lifestyles and occurrence of chromatic aberrancies was not 
found in a recent compilation (Borteiro et al. 2021, op. cit.). The 
authors mention that pooling more observations is necessary for 
better understanding this scenario. Therefore, our observation 
represents a contribution for chromatic anomalies studies on 
snakes.

We thank Paulo André Goldoni and Sylvio Telles Siqueira 
who responsible for the management of green areas where the 
observation was made.
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logia e Evolução, Instituto Butantan, CEP: 05503-900, São Paulo, Brazil (e-
mail: karina.banci@butantan.gov.br); GELTON F. DE MORAIS, Avenida 
Cândido Rondon, 501, Faculdade de Engenharia Agrícola, Universidade 
de Campinas, CEP: 13083-875, Capinas, Brazil; LUCAS H.C. SIQUEIRA, Rua 
Cristóvão Colombo, 2265, Insituto de Biociências, Letras e Ciências Exatas, 
Universidade Estadual Paulista, São José do Rio Preto, Brazil.

DRYMARCHON CORAIS (Yellow-Tailed Creebo). DIET and 
OPHIOPHAGY. Drymarchon corais is an active and diurnal colu-
brid that is both a terrestrial and an arboreal forager (Duellman 
2005. Cusco Amazónico. Comstock Publishing Associates, Itha-
ca, New York. 472 pp.; Bernarde and Abe 2006. South Am. J. Her-
petol. 1:102–113). The species has a wide distribution through 
Central and South America, and limited studies indicate that it 
has a generalist diet (Cunha and Nascimento 1993. Boletim do 
Museu Paraense Emílio Goeldi 9:1–191; Bernarde and Abe 2010. 
Biota Neotropica 10:167–173). Snakes, including venomous spe-
cies, accounted for 15.63% of the prey items of D. corais sampled 
during a study in Amazonia, Brazil (da Costa Prudente et al. 
2014. Herpetol. Notes 7:99–108). Here, we provide two additional 
ophidian prey items for D. corais and a description of the events 
observed near the Las Piedras River, Madre de Dios, Peru, at el-
evations between 150 and 250 m. 

At 0900 h on 29 April 2018, we found an adult D. corais (ca. 

Fig. 1. Amelanistic Dipsas mikakii from Itupeva, Brazil showing the 
red eye (A) and the body pattern (B).
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1.5 m total length [TL]) subduing and consuming an Oxyrhopus 
melanogenys (ca. 100 cm TL) in a small open clearing 3 m from 
the Las Piedras River (12.05419°S, 69.52763°W; WGS 84; Fig. 1). 
The D. corais was found with its tail wrapped around a grass 
clump and the upper portion of the O. melanogenys tail was 
firmly gripped in its jaws. Similarly, the head and neck of the O. 
melanogenys was tightly coiled around other vegetation. The 
D. corais was attempting to use the tail-anchor and a pulling 
motion to dislocate the O. melanogenys, which had the coils of its 
tail around the head and neck of the D corais and had defecated. 
The D. corais began chewing the body anteriorly towards the 
head. The chewing visibly resulted in numerous abrasions, 
including the removal of scales, as well as a crushed appearance. 
Periodically the D. corais would reattempt to dislodge the O. 
melanogenys, and subsequently repeat the process of crushing 
the body. After 20 min, the O. melanogenys released its hold, due 
to the damage sustained on the torso or from exhaustion. The D. 
corais pulled the snake several meters from the initial location, 
consumed the still living prey in less than a minute, and left the 
clearing.

The second observation occurred at ca. 1430 h on 19 October 
2019 at the Las Piedras Amazon Centre (12.07231°S, 69.49392°W; 
WGS 84). An adult D. corais was observed subduing and 
consuming a subadult Clelia clelia (Fig. 2). Both individuals were 
almost equal in total length (ca. 100 cm). When first encountered, 
the D. corais had swallowed the head and a small amount 
of the body of the C. clelia. The C. clelia was still alive, and it 
continuously thrashed around its body. The D. corais repeatedly 
rolled in a manner like the “death roll” maneuver which is 

commonly observed in crocodilians attempting to subdue prey. 
The D. corais gradually dragged the C clelia under a thick layer 
of leaf litter. Approximately 20 min after the observation began, 
neither snake could be seen, although some movement could 
still be seen in the leaves under which the snakes were obscured.

We thank the volunteers and the staff of the Las Piedras 
Biodiversity Station, the Las Piedras Amazon Centre, as well 
as special thanks to Isha Chinniah for field assistance, and the 
Amazon Rainforest Conservancy for logistical support.

PATRICK S. CHAMPAGNE, Acadia University, 15 University Ave, 
Wolfville, NS B4P 2R6, Nova Scotia, Canada (e-mail: patrickchampagne@
acadiau.ca); PAUL ROSOLIE, JR., Libertad 646, Puerto Maldonado (e-mail: 
paul@junglekeepers.org); CARTER J. PAYNE (e-mail: carterjamespayne@
gmail.com).

ELAPHE DIONE (Steppe Ratsnake). ABNORMAL PATTERN. 
Elaphe dione is a widely distributed generalist colubrid, found 
from western Europe through Russia into east Asia, including 
China and Korea (Kang and Yoon 1975. Illustrated Encyclopedia 
of Fauna and Flora of Korea, Vol. 17 Amphibia-Reptilia. The Ko-
rean Ministry of Education Press, Seoul. 161 pp.). The total body 
length of adults range from 70 to 90 cm, rarely reaching 120 cm 
(Schulz 1996. A Monograph of the Colubrid Snakes of the Genus 
Elaphe Fitzinger. Koeltz Scientific Books. 439 pp.). Generally, the 
background color of the dorsal side is brown or yellow with small 
black spots, and that of the ventral side is yellowish white with 
scattered blackish-brown spots on a portion of the abdominal 
scales (Lee et al. 2011. Ecological Guide Book of Herpetofau-
na in Korea. NIER press, Incheo, South Korea. 186 pp.). On 25 
September 2020, we collected a female E. dione (66.5 cm SVL, 
91.5 g) with an abnormal ventral pattern at Hallasan Mountain 
(33.36967°N, 126.62497°E; WGS 84; 638 m elev.) located in Seog-
wipo City, Jeju-do, South Korea (Fig. 1A, B). Although it had the 
same background color and pattern of the dorsal side as other 
individuals, the ventral pattern had dark-brown irregular trap-
ezoidal spots scattered throughout the ventral scales, which was 
similar to the ventral pattern of Frog-eating Ratsnake (Oocato-
chus rufodorsatus; Fig. 1C, D). Even though this subject showed 
differences in the ventral pattern, all other external morphologi-
cal features were consistent with E. dione. This is the first case 
reporting an abnormal ventral pattern of E. dione.

SANG-CHEOL LEE, Department of Biology, Incheon National Uni-

versity, Incheon 22012, Republic of Korea (e-mail: 3881103@hanmail.net); 
JAE-HWA SUH and MIN SEOCK DO, Animal Resources Division, National 
Institute of Biological Resources Incheon 22689, Republic of Korea (e-mail: 
viper@korea.kr).
ERYTHROLAMPRUS MIMUS (Mimic False Coralsnake). DIET. 

Fig. 1. An adult Drymarchon corais crushing the body and tail of an 
Oxyrhopus melanogenys in Peru.

Fig. 2. An adult Drymarchon corais subduing and consuming a sub-
adult Clelia clelia in Peru.

Fig. 1. The dorsal view (A) and ventral view (B, C) of Elaphe dione 
from in Jeju Island, South Korea, and a ventral view of Oocatochus 
rufodorsatus (D) from in South Korea. 
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Erythrolamprus mimus is a medium sized colubrid snake found 
in rainforests from Honduras to western Ecuador (Savage 2002. 
The Amphibians and Reptiles of Costa Rica: a Herpetofauna be-
tween Two Continents, between Two Seas. University of Chicago 
Press, Chicago, Illinois. 934 pp.). It is notable for being a coral-
snake mimic, in particular of Micrurus dumerilii (Campbell and 
Lamar 2004. The Venomous Reptiles of the Western Hemisphere. 
Comstock Publishing Associates, Cornell University Press, Itha-
ca, New York. 976 pp.). It has been reported to feed on frogs, liz-
ards, and snakes (Ray and Santana 2012. Herpetol. Rev. 43:344; 
Kalki and Schramer 2018. Herpetol. Rev. 49:753). Here, I report 
the observation of this species preying on the colubrid snake 
Ninia teresitae. This snake can be identified by being the only 
snake in the region with gray background color, a white nuchal 
band, keeled scales and two prefrontal scales (Angarita-Sierra 
and Arteaga 2021. In Arteaga et al. [eds]. Reptiles of Ecuador: Life 
in the Middle of the World; www.tropicalherping.com). On 19 
July 2019, at ca. 1100 h, at the Chocó Lodge in Canandé Reserve, 
northwestern Ecuador (0.526°N, 79.213°W; WGS 84), I spotted an 
individual of E. mimus crossing the path. I carefully moved it off 
the path, and it immediately proceeded the regurgitate, a speci-
men of the snake Ninia teresitae (Fig. 1), after which the snake 
went on its way. The prey was regurgitated headfirst, suggesting 
that it had been swallowed tail-first.

I thank A. Esquerré for assistance in the field and A. Arteaga 
with help with identification of the Ninia specimen.

DAMIEN ESQUERRÉ, Division of Ecology and Evolution, Research 

School of Biology, The Australian National University, Canberra 0200, ACT, 
Australia; e-mail: esquerré.damien@gmail.com.

HELICOPS ANGULATUS (Brown-banded Watersnake). DIET. 
Helicops angulatus is a widely distributed semi-aquatic snake 
from South America (Nogueira et al. 2019. South Am. J. Herpe-
tol. 14:1–274). This species primarily inhabits lentic waters in 
open and forested areas and is tolerant of anthropogenic habitat 
degradation (Dixon and Soini 1986. The Reptiles of the Upper 
Amazon Basin, Iquitos Region, Peru. Milwaukee Public Museum, 
Milwaukee, Wisconsin. 154 pp; Martins and Oliveira 1998. Her-
petol. Nat. Hist. 6:78–150). Helicops angulatus feeds on fish, am-
phibians, reptiles, some invertebrates, and carrion (Acosta-Ortiz 
et al. 2021. In Arteaga et al. [eds.], Reptiles of Ecuador: Life in 
the Middle of the World. www.tropicalherping.com). Predation 

on anurans by Helicops angulatus has frequently been reported 
(e.g., Martins and Oliveira 1998, op. cit.; Teixeira et al. 2017. J. 
Herpetol. 51:215–222; Acosta-Ortiz and Pardo-Moreno 2019. Bol. 
Asoc. Herpet. Esp. 30:10–12; Tavares-Pinheiro et al. 2019 Her-
petol. Rev. 50:157). The species of the bufonid toads that have 
been recorded as prey of this snake are Rhinella margaritifera, R. 
marina, and R. mirandaribeiroi (Reis et al. 2010. Herpetol. Rev. 
41:93; Teixeira et al. 2017, op. cit.). Herein, we report predation of 
Rhinella beebei by H. angulatus.

On 10 May 2021, at 1731 h, during the rainy season (air temp 
= 27°C) at El Cairo Village, near Villavicencio City, Colombia 
(4.17461°N, 75.59979°W; WGS 84; 403 m elev.), we found an adult 
male H. angulatus (575 mm total length, 447 mm SVL), which 
had been killed by local residents. The individual was 21 m 
behind a building, in a pasture, surrounded by several shallow 
ponds. Dissection of the snake revealed a minimally digested of 
R. beebei (41.3 mm SVL) inside (Fig. 1). To our knowledge, this is 
the first documented record of R. beebei as prey to H. angulatus.

We thank A. Aponte for his helpful suggestions on this note.
JUAN MANUEL ACOSTA-ORTIZ (e-mail: juan.acostaherp@gmail.

com) and MARÍA HELENA AGUDELO-GONZÁLEZ, Departamento de 
Biología y Química, Programa de Biología, Semillero de Investigación Bio-
Herp, Universidad de los Llanos, Villavicencio, Colombia.

HELICOPS LEOPARDINUS (Leopard Keelback Snake). MOR-
TALITY. Helicops leopardinus is an aquatic snake, widely dis-
tributed throughout South America (Nogueira et al. 2019. South 
Am. J. Herpetol. 14:1–274). At 1830 h on 11 April 2019, near the 
water reservoir of the Campus of Universidade Estadual do 
Ceará, Fortaleza, Ceará, Brazil (3.7903°S, 38.5548°W; WGS 84), we 
observed an H. leopardinus (MHNC R068) crawling on the lit-
ter and crossing a trail of ants (Atta opaciceps). The leaf-cutter 
ants immediately attacked the snake. The ants mauled the snake 
by cutting the snake’s skin and flesh. The snake responded by 
thrashing vigorously, but the ants continued attacking it until 
its movements became slower and finally stopped completely. 
After the snake’s death some ants (whole or just their heads) re-
mained attached to the snake's body (Fig. 1). This behavior is 
probably related to defense of the foraging territory of the ants, 
which are reported to be strict herbivores (Siqueira et al. 2018. 
Biotropica 50:1–10). However, we cannot rule out the possibility 
that the snake was preyed upon, because other leaf-cutter ant 
species may sometimes be carnivorous (O’Donnell et al. 2005. 
Biotropica 37:706–709). Other reported predators of this snake 

Fig. 1. Erythrolamprus mimus regurgitating Ninia teresitae in Ecua-
dor. 
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Fig. 1. Dorsal (A) and B) ventral (B) views of a male Helicops angu-
latus from Colombia, with an individual of Rhinella beebei found in 
the stomach.
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species include birds (Franz et al. 2007. Biotemas 20:135–137; 
Buitrón-Jurado 2015. Braz. J. Ornitol. 23:15–17). Snakes are prey 
for diverse animals, but references to invertebrates as predators 
are rare (Martins 1993. Herpetol. Rev. 24:83–84).

We thank Rodrigo Castellari Gonzalez for text review and 
Yves Patric Quinet for the identification of ants.

FRANCISCO ROBSON FIGUEIREDO DA COSTA (e-mail: rob.fig.
costa@gmail.com), LUCAS LIMA BEZERRA, VICTOR LUCAS MORAIS 
RODRIGUES, DANIEL CASSIANO-LIMA, Museu de História Natural Pro-
fessor Dias da Rocha, Centro de Ciências da Saúde, Universidade Estadual 
do Ceará – UECE, Campus Experimental de Educação Ambiental e Ecologia 
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HERPETOREAS XENURA (Wall’s Keelback). DIET. Herpetoreas 
xenura is a medium sized natricine snake distributed in north-
east India, Bangladesh and Myanmar. It is predominantly ter-
restrial and is found on the forest floor near streams in the sub-
montane forests (Das 2012. A Naturalist’s Guide to the Snakes 
of South-East Asia: Malaysia, Singapore, Thailand, Myanmar, 
Borneo, Sumatra, Java and Bali. John Beaufoy Publishing, Ox-
ford, UK. 160 pp.; Das and Das 2017. A Naturalist’s Guide to the 
Reptiles of India, Bangladesh, Bhutan, Nepal, Pakistan and Sri 
Lanka. Prakash Books, New Delhi, India. 176 pp.). Though it is 
known to be active both day and night (Lalremsamga and Lalro-
nunga 2017. Zoram Rul Chanchin. Biodiversity and Nature Con-
servation Network (BIOCONE), Bhabani Offset, Guwahati, India. 
132 pp.), there is no published information on the diet or natu-
ral history (Romulus and Ashok 2008. Snakes of India: The Field 
Guide. Draco Books, Tamil Nadu, India. 383 pp.; Das 2012, op. 
cit.; Das and Das 2017, op. cit.). A recent report includes two prey 
items: Rhabdophis himalayanus (Orange-collared Keelback) 
and Hydrophylax leptoglossa (Assam Forest Frog; Muansanga et 
al. 2021. Rept. Amphib. 28:82–83).

Here, we report a sub-adult H. xenura preying on an adult 
Ingerana borealis (Northern Trickle Frog) from Tumkawn 
perennial stream inside the core area of the Dampa Tiger Reserve 
(DTR) in Mizoram, India (23.3622°N, 92.2550°E; WGS 84; 652 m 
elev.). At 1855 h on 24 March 2021, we encountered a sub-adult 
H. xenura (188.3 mm SVL) partially swallowing an I. borealis 
(21.4 mm SVL) in its natural habitat at DTR. The predation event 
occurred just beneath the base of a huge boulder. The snake 
was swallowing the frog feet-first and had ingested more than 
half of its hind limbs upon discovery. The frog was subdued and 
motionless (Fig. 1). However, the snake was alerted and became 
wary as we approached the spot with a torch, clearly disturbed 
by our presence. It rapidly regurgitated its prey and started to 

slither away under the leaf litter, while being photographed. 
The atmospheric temperature and relative humidity during this 
observation were 19.4°C and 76.7%, respectively. The snake was 
left undisturbed in the forest after measurements were taken 
and the carcass of the frog was catalogued in the Departmental 
Museum of Zoology, Mizoram University (MZMU 756). To best 
of our knowledge, this represents the first report of I. borealis in 
the natural diet of H. xenura and only the third diet record for H. 
xenura overall. 

We are grateful to Liandawla and C. Lalbiaka for permit 
#A.33011/2/2012-CWLW/64. We also thank National Mission 
on Himalayan Studies (NMHS) project no. GBPNI/NMHS-
2017/MG-22/566 Kosi-Katarmal, Almora district, Uttarakhand, 
and appreciate assistance from Lalkulhpuia, Lalbiakzuala, 
Albert Vanlalfaka, James Thanmawia, Sushanto Gouda, Fanai 
Malsawmdawngliana and Lalengzuala Tochhawng.

H.T. DECEMSON (e-mail htdecemson@gmail.com) and H.T. LAL-
REMSANGA, Developmental Biology and Herpetology Laboratory, De-
partment of Zoology, Mizoram University – 796004, Aizawl, Mizoram, India 
(e-mail htlrsa@yahoo.co.in).

HIEROPHIS VIRIDIFLAVUS CARBONARIUS (Western Whip 
Snake). COLORATION. Hierophis viridiflavus is a medium-to-
large colubrid found in northeast Spain, Andorra, most of France 
(and Corsica), southern Switzerland, Italy (including Sardinia, 
Sicily and Elba), southwest Slovenia, northern Croatia (includ-
ing some isles), Malta and the Greek island of Gyaros (here in-
troduced; Di Nicola et al. 2021. Anfibi & Rettili d'Italia. Edizione 
aggiornata. Edizioni Belvedere, Latina, Italy. 576 pp.). Molecular 
studies have identified two clades (Nagy et al. 2002. Biota 3:109–
118; Rato et al. 2009. Amphibia-Reptilia 30:283–289), currently 
considered at subspecific level and distinguishable on genetic 
and geographical bases: the nominal one, from the western part 
of the range, and H. v. carbonarius, from the eastern part (Di 
Nicola et al. 2021, op. cit.). However, the taxonomic status of the 
two clades is still debated (see Mezzasalma et al. 2015. Zool. Scr., 
44:495–508; Speybroeck et al. 2020. Amphibia-Reptilia 41:139–
189; Senczuk et al. 2021. J. Zool. Syst. Evol. Res. 59:748–759).

The dorsal pattern of the adults is variable and is characterized 
by a black, blackish-green or dark brown background color, with 
whitish or yellow mottling; there are also partially or completely 
melanistic individuals, which are predominant in many 
populations of the subspecies carbonarius. Juveniles measure, 
on average, 15–25 cm at birth and have a different coloration than 
adults (Fig. 1A, B), which generally is similar between “standard” 

Fig. 1. Sub-adult Herpetoreas xenura consuming an Ingerana borealis 
in Mizoram, India. 
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Fig. 1. A specimen of the leaf-cutter ant Atta opaciceps (arrow) still 
attached to the dead Helicops leopardinus (MHNC R068) from Ceará, 
Brazil.
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and melanistic individuals. Dorsally, they are fairly uniform, 
with a gray to brownish, greenish-brown color, without dorsal 
pattern or with more or less marked brownish, yellowish or 
greyish transverse bars. The head is blackish or dark brown, with 
whitish or yellow mottling, and the anterior part (corresponding 
to the single rostral and the two pairs of internasal and prefrontal 
scales) is generally lighter (Zuffi 2008. Amphibia-Reptilia 29:229–
233; Vanni and Zuffi 2011, op. cit.). An exception, however, is 
visible in Fig. 1C, which shows a very young Sicilian individual 
with an already very dark coloration.

Albinotic and leucistic individuals of H. viridiflavus are 
known, even though they are very uncommon: in the literature 
there are descriptions of one albinotic (Vanni and Lanza 1978. 
Natura, Milano 69:42–58) and two “semi-albinotic” (Vanni and 
Lanza 1979. Natura, Milano 70:94–96; Scali 1992. Atti So. Ital. 
Sci. Nat. Museo Civ. Storia Nat. Milano 133:294–295) individuals, 
in addition to another case of albinism without any details 
(Carruccio 1882. Annuar. Soc. Nat. Modena (2)15, rc:17–19), 
but a chromatic anomaly with a pattern similar to the one we 
describe has never been reported.

At 1030 h on 31 March 2021, a local inhabitant called one of 

the authors (DDR) to recover a small snake burrowed in a pile of 
wood placed in a garden in Arlesega, Padova, Italy (45.4663°N, 
11.7183°E; WGS 84; 22 m elev.). It was a juvenile H. viridiflavus 
carbonarius (identification confirmed on a morphological 
basis [Di Nicola 2019. Zootaxa 4686:294–296]), ca. 30 cm in 
total length, with an atypical cephalic pattern characterized by 
a very light, whitish and yellowish background coloration, with 
extensive dark blotches especially on the frontal scale and on the 
supraocular and parietal scales and a brownish streak behind 
the eyes. The body was light gray, displaying distinct dark spots 
with a brown border, fading towards the rear part of the body 
and replaced by scales with brown distal tips. On the tail, the 
darker border of the scales formed barely visible longitudinal 
streaks (a common feature for the species; Fig. 2A). The ventral 
pattern, uniformly white (Fig. 2B), fell into the normal chromatic 
variability for the species. The iris was brownish-orange, which is 
a standard color for the species.

This is a case of hypopigmentation, which could be 
categorized as leucism (Campos-Such 2017. NEMUS 7:105–114; 
Lucati and López-Baucells 2017. Mam. Rev. 47:112–123), but 
since the correct terminology of chromatic disorders is still 
misused due to literature confusion, further field observations 
are needed to expand the knowledge on H. viridiflavus chromatic 
variability and better define its coloration patterns.

We are grateful to Edoardo Razzetti and Stefano Scali for 
reference and bibliographic support.
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HYDROPHIS MELANOCEPHALUS (Slender-necked Sea Snake). 
DIET and FEEDING BEHAVIOR. The fully aquatic, true sea 
snakes (Elapidae: Hydrophiinae) play diverse and essential roles 

Fig. 1. Chromatic variability in young individuals of Hierophis viridi-
flavus carbonarius with "standard" pattern from Abruzzo (A), Lom-
bardy (B) and Sicily, with already very dark coloration (C). 

PH
O

TO
S 

BY
 M

AT
TE

O
 R

. D
I N

IC
O

LA

Fig. 2. Young Hierophis viridiflavus carbonarius with atypical dorsal 
pattern: cephalic region (A) and ventrolateral view (B). 
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as predators of various fish taxa in the marine environment 
(Voris and Voris 1983. Am. Zool. 23:411–425). Due to the gener-
ally low population densities of sea snakes as well as logistical 
difficulties, observations of their feeding behavior in the wild 
have been rare. Hydrophis melanocephalus is a species of sea 
snake distributed from southwestern Japan to Vietnam and the 
Philippines and is considered to be a specialist predator of bur-
rowing eels belonging to the families Ophichthidae and Congri-
dae (Takahashi 1981. Snake 13:158–159; Sanders et al. 2013. Mol. 
Ecol. 22:2742–2759). Here, we report two field observations of 
feeding in H. melanocephalus from southwestern Japan. 

At 1422 h on 9 September 2012, one of the authors (KY) 
videotaped a nearly complete feeding sequence of an H. 
melanocephalus (ca. 90 cm total length) while scuba diving at ca. 
2.8 km northeast of Iriomote Island (24.43258°N, 123.82761°E; 
WGS 84; 6 m depth). The location was a sandy seabed sandwiched 
by two coral reefs. When spotted, the snake was in a vertical 
position with the anterior part of the body buried in the sand and 
the tail pointing upwards. After a few seconds, the snake writhed 
and pressed part of the hind-body against the substrate adjacent 
to the hole in which the fore-body was inserted. The snake then 
vigorously pulled out an anguilliform fish (ca. 30 cm total length) 
by its head and immediately started to rapidly twist its body and 
jerk its own head as it ascended (Fig. 1A). The snake then reached 
<0.5 m depth in 30 s. As soon as the snake arrived near the 
surface, it started to ingest the prey head-first and completely 
swallowed it in 13 s. The snake then resumed normal swimming 
and took a breath at the surface 8 s later. The prey was identified 
as a Callechelys catostoma (Ophichthidae; Black-striped Snake 
Eel) based on the distinctive black stripe that runs throughout 

the entire body (Nakabo 2013. Fishes of Japan with Pictorial Keys 
to the Species. Third edition. Tokai University Press, Kanagawa, 
Japan. 2428 pp.).

At 1200 h on 27 May 2017, another author (LY) spotted 
an H. melanocephalus (ca. 110 total length) preying upon a 
Pisodonophis cancrivorus (Ophichthidae; Longfin Snake Eel; ca. 
40 cm total length) in a mudflat on Kakeroma Island (28.18816°N, 
129.24265°E; WGS 84; 0 m elev.). The snake was on land at ca. 3–4 
m from the water's edge when spotted. The tide was ebbing, with 
the low tide at 1337 h (tide level: 13 cm). The snake had grabbed 
hold of the eel by its upper jaw, while the eel had bitten onto the 
lower jaw of the snake (Fig. 1B). The snake slowly worked its jaws 
to escape the bite of the eel and eventually began swallowing its 
prey head-first at 1230 h. The observer then left the scene, and 
when they returned at 1510 h, the location was submerged by the 
tide and the snake had disappeared.

Both C. catostoma and P. cancrivorus are newly recorded prey 
species for H. melanocephalus, and our observations further 
support that this sea snake species is an eel specialist. Since 
most ophichthid eels are nocturnal and are usually hidden in 
the sand, many species including C. catostoma remain poorly 
documented. Dietary data from eel specialists such as H. 
melanocephalus can provide important information on the 
distribution and ecology of these cryptic fish (Ineich et al. 2007. 
Mar. Biol. 151:793–802). The behavior of H. melanocephalus 
feeding on C. catostoma was comparable to that of other sea 
snakes, which occasionally take benthic prey to the surface and 
swallow it there (Heatwole et al. 1978. Rec. Aust. Mus. 31:737–
761). This behavior may prevent the prey from escaping into 
the substrate or crevasses. To our knowledge, the predation 
event on P. cancrivorus is the first record of a fully aquatic sea 
snake feeding on land. The snake had presumably bitten onto 
the eel's head in shallow water, but the large eel fought back 
by biting onto the snake's lower jaw. This probably prolonged 
prey handling time by the snake. We speculate that the snake, 
while struggling to subdue its prey, was stranded onto land due 
to the rapidly ebbing tide. Our observation suggests that some 
true sea snakes are capable of ingesting their prey even on land. 
However, it is unlikely that true sea snakes would voluntarily 
feed on land; their terrestrial movements are impaired due to 
the dorso-ventrally elongate body shape (Brischoux and Shine 
2011. J. Morphol. 272:566–572), and they would be vulnerable to 
terrestrial and aerial predators on land. 

We thank Yusuke Hibino for prey identification.
KANTA FUJISHIMA, Graduate School of Informatics, Kyoto University, 

Sakyo, Kyoto 606-8501, Japan (e-mail: kantafujishima606@gmail.com); 
KORECHIKA YANO, Dive Service Yano, Taketomi, Okinawa 907-1541, Ja-
pan; LUNA YAMAMORI, Seto Marine Biological Laboratory, Kyoto Univer-
sity, Nishimuro, Wakayama 649-2211, Japan.

MASTICOPHIS FLAGELLUM (Coachwhip). ARBOREAL ABIL-
ITY and LOCOMOTOR PRECISION. Masticophis flagellum is 
known to be an able climber, and shares many features with more 
strictly arboreal snakes (Harrington et al. 2018. Biol. J. Linn. Soc. 
125:61–71), but specific reports of their climbing abilities and 
precision are limited. A number of references, particularly older 
ones from the western portion of the species’ range, report the 
arboreal nature of M. flagellum (e.g., Ditmars 1952. A Field Book 
of North American Snakes. Doubleday & Company, Garden City, 
New York. 305 pp.). However, many of these merely report that M. 
flagellum “climb trees” without any reference to the heights that 
were climbed or the precision needed to make such climbs (e.g., 

Fig. 1. Field observations of Hydrophis melanocephalus feeding on 
Callechelys catostoma (A) and Pisodonophis cancrivorus (B) in south-
western Japan.
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Taylor 1936. Univ. Kans. Sci. Bull 24:475–503; Wilson 1964. Ph.D. 
Dissertation, Louisiana State University, Baton Rouge, Louisiana. 
226 pp.). However, Clark (1949. J. Tenn. Acad. Sci. 24:244–261) re-
ported a M. flagellum in Louisiana resting ca. 6.1 m high in an 
oak tree, and Dodd and Barichivich (2007. Florida Sci. 70:83–94) 
reported a M. flagellum that chased a Plestiodon laticeps ca. 3 
m into a Live Oak (Quercus virginiana) in north-central Florida. 
Further, at least two reports indicate that M. flagellum will flee 
up trees or cacti to escape human disturbance (Johnson et al. 
2007. Southeast. Nat. 6:111–124; Brattstrom et al. 2018. Herpetol. 
Rev. 46:101). Herein, we add to the understanding of the arboreal 
climbing behaviors of M. flagellum, specifically their advanced 
climbing precision that appears yet to be reported.

At 1612 h on 19 July 2020, MGM observed an adult M. 
flagellum in a residential area of Pensacola Beach, Florida, USA 
(30.33756°N, 87.11036°W; WGS 84). Upon first observation, the 
snake (ca. 1.2 m long) was ca. 2 m above ground level, and it 
had already climbed to the upper horizontal rail of a residential 
wooden fence. It then proceeded to climb to and move slowly 
along the tips of the upper fence pickets (ca. 1.2 cm wide), and 
it moved and balanced on the picket tips for ca. 9.1 m (Fig. 1). 
While moving along the terminal ends of the pickets, it appeared 
to view its surroundings until it approached a small Sabal Palm 
(Sabal palmetto; ca. 2.4 m tall). It then crossed over from the 
fence to the palm and climbed into the top of the tree at 1645 h.

It is unknown why this individual made such a move along 
a narrow, linear, and elevated surface. It seems possible that 
the position on the fence pickets provided an elevated perch 
for the M. flagellum to locate prey in the surrounding area. 
Also supportive of this behavior is that the individual was not 
hurriedly moving across the top of the fence. It might also 
represent a dispersal pathway in a fragmented landscape 
because many homes in the vicinity had fenced backyards. 
Also, it may have been a path to move or rest on a cooler surface 
compared to hotter surfaces of a coastal sand dune habitat in 
mid-summer; indeed, the temperature recorded at Pensacola 
International Airport that day was 31.7°C, with sand and ground 
temperatures likely exceeding the recorded air temperature. 
Regardless of the reason for the individual to be in that location, 
the ability to balance on such a narrow substrate was impressive, 
especially for a snake that is a large, mostly terrestrial species, 
especially considering that arboreal snakes even have difficulty 

traversing very narrow substrates (Jayne and Herrmann 2011. 
J. Exp. Biol. 214:2189–2201). This observation contributes to 
further understanding the ecology of this species, and to the best 
of our knowledge, is the first detailed description of navigation 
along a narrow, anthropogenic arboreal habitat by M. flagellum.

MADDIE GRACE MCCURDY and WILL SELMAN, Biology Depart-
ment, Millsaps College, 1701 North State St., Jackson, Mississippi 39210, 
USA (e-mail: will.selman@millsaps.edu).

MASTICOPHIS FLAGELLUM TESTACEUS (Western Coach-
whip). DIET and FORAGING BEHAVIOR. The initiation of prey 
capture has rarely been reported for whipsnakes (genus Masti-
cophis), but it is generally thought that they adopt active forag-
ing tactics to encounter lizards such as whiptails (Holycross and 
Mitchell 2020. Snakes of Arizona. ECO Publishing, Rodeo, New 
Mexico. 836 pp.). However, transition to a sit and wait strategy in 
M. flagellum in midsummer was described by Jones and Whit-
ford (1989. Southwest. Nat. 34:460–467). Herein, we document a 
sit and wait predatory event by M. f. testaceus on a typically wary 
and rapidly moving lizard, Aspidoscelis marmoratus reticuloriens 
(Eastern Marbled Whiptail).

Monahans Sandhills State Park (MSSP) represents a ca. 1550 
ha portion of a much larger area of sandhills and dunes located 
in Ward and Winkler counties, western Texas, USA. Aspidoscelis 
m. reticuloriens and Uta stansburiana (Common Side-blotched 
Lizard) are commonly observed reptiles in MSSP. The following 
observations were recorded by JEC in MSSP on 19 June 2021 
(31.64034°N, 102.91998°W; WGS 84; 836 m elev.), at 1350 h, 
while following a pair of A. m. reticuloriens engaged in courtship 
behavior. The lead lizard, a moderately large female (ca. 75 mm 
SVL), separated farther from the larger male (ca. 85 mm SVL) and 
began to climb a slightly elevated area when an M. f. testaceus 
(ca. 75 cm total length) exploded from a large burrow about a 
meter from the male lizard. The male lizard stopped in place, 
the snake turned and seized the female lizard, and immediately 
retreated into the burrow with the struggling prey. There ensued 
a commotion just beyond the entrance to the burrow, following 
which the lizard was not seen to escape. Subsequently, the head 
of the snake raised above the substrate and appeared at the 
entrance to the burrow. No attempt was made to excavate the 
snake from the burrow to further clarify the outcome of the snake-
lizard encounter. Another observation in MSSP highlighted the 
advantage of ambush predation by M. f. testaceus: an attack by 
an actively foraging M. f. testaceus on an adult A. m. reticuloriens 
witnessed by TJH was unsuccessful. After failing to grasp the 
lizard on the initial strike, the snake pursued the fleeing lizard 
for several meters before abandoning the chase.

Research in MSSP was conducted in accordance with the 
provisions of Texas Parks and Wildlife Department permits 51-
21 (State Park) and SPR-1090-298 (Scientific Permit) issued 
to JEC. We thank Superintendent A. Crowe and his staff for 
numerous courtesies. The research was supported by an 
Endowed Professorship through the Louisiana State University 
Eunice Foundation and Opelousas General Hospital, Louisiana. 
Additional funding for field studies came from the Walker Family 
Trust.

JAMES E. CORDES, Division of Sciences and Mathematics, Louisiana 
State University Eunice, Eunice, Louisiana 70535, USA (e-mail: jcordes1@
live.com); BRIAN K. SULLIVAN, School of Mathematical and Natural Sci-
ences, P.O. Box 37100, Arizona State University, Phoenix, Arizona 85069, 
USA (e-mail: bsullivan@asu.edu); JAMES M. WALKER, Department of Bio-
logical Sciences, University of Arkansas, Fayetteville, Arkansas 72701, USA 

Fig. 1. A Masticophis flagellum precisely moving along the upper 
pickets of a residential fence in Pensacola Beach, Florida, USA.
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(e-mail: jmwalker@uark.edu); TOBY J. HIBBITTS, Biodiversity Research 
and Teaching Collection, Department of Ecology and Conservation Biol-
ogy, College Station, Texas 77843, USA (e-mail: thibbitts@tamu.edu).

Editor's note.—The note below was first published in 
Volume 52, Number 3, but Table 1 was omitted in error. We are 
re-publishing the corrected note here and this version should be 
considered the publication of record.

NATRIX HELVETICA (Barred Grass Snake). DIET. Natrix hel-
vetica, previously N. natrix helvetica, is a Natricidae snake (Za-
her et al. 2019. PLoS ONE 14:e0216148), part of a group of three 
parapatric species, the "grass snakes" (together with N. natrix 
and N. astreptophora), with a Siberian-European + Mediterra-
nean chorotype (Sindaco et al. 2013. The Reptiles of the Western 
Palearctic 2. Edizioni Belvedere, Latina, Italy. 543 pp.; Kindler et 
al. 2017. Sci. Rep. 7:73–78; Schultze et al. 2020. Zool. Scr. 49:395–
411). Natrix helvetica usually feeds on amphibians (mostly an-
urans; Kabisch 1999. In Böhme [ed.], Handbuch der Reptilien 
und Amphibien Europas. Band 3/II: Schlangen (Serpentes) II. 
Natrix natrix (Linnaeus 1758) – Ringelnatter. pp. 513–580. AU-
LA-Verlag, Wiesbaden, Germany; Scali et al. 2011. In Corti et al. 
[eds.], Fauna d’Italia – Reptilia, pp. 553–562. Calderini, Bologna, 
Italy), but it is not considered a true specialist predator since 
it can shift its diet (Di Nicola and Bruni 2020. Herpetol. Notes 
13:461–462) and also feed on fish, small mammals, and even rep-
tiles, invertebrates, and birds (Mostini 1993. Rivista Piemontese 
di Storia Naturale. 14:199–202; Consul et al. 2009. Salamandra 
45:50–52; Faraone et al. 2010. In Atti VIII Congr. Naz. SHI, pp. 
247–252. Ianieri Edizioni, Pescara, Italy; Scali et al. 2011, op. cit.). 
Diet analyses (based on stomach and fecal contents) have pro-
vided evidence of casual bird consumption (Rogers 1901. Nature 
65:31; Luiselli and Rugiero 1991. J. Freshwater Ecol. 6:439–444; 
Gregory and Isaac 2004. J. Herpetol. 38:88–95; Luiselli et al. 2005. 

Herpetol. J. 15:221–230), including cases of egg and carrion con-
sumption (Consul et al. 2009, op. cit.; Faraone et al. 2010, op. 
cit.; Faraone, pers. comm.), but, excluding a report of predation 
on unidentified chicks (Rollinat 1946. La Vie des Reptiles de la 
France Centrale. Librairie Delagrave, Paris, France. 343 pp.), we 
found no evidence of active predation on birds by N. helvetica, 
until the report of a predation attempt on a young Sturnus vul-
garis (European Starling; Di Nicola and Bruni 2020, op. cit.). Here, 
we report two new cases of active predation on young birds, sup-
ported by video/photo documentation.

At 1400 h on 13 June 2019, a local inhabitant observed a 
N. helvetica preying on a passerine bird chick in the family 
Muscicapidae, probably Erithacus rubecula (European Robin; 
G. Bazzi and M. Galuppi, pers. comm.), and filmed a part of 
the event with a smartphone (Fig. 1A; video: http://dx.doi.
org/10.26153/tsw/14187). The predation event took place 
on a sunny day on the hill of the Convent of the Santa Spina 
(39.103°N, 16.769°E; WGS 84; 602 m elev.) situated in Petilia 
Policastro, Crotone, Italy. The area is characterized by deciduous 
forests, primarily Quercus pubescens (Downy Oak), alternating 
with olive groves and few scattered buildings. The strike was not 
recorded because the observation started when the snake was 
already holding the bird in its jaws by the posterior part of the 
body. The bird repeatedly tried to escape the predator, flapping 
its wings, but the N. helvetica continued to hold the bird firmly 
for several minutes, after which it barely moved. Eventually, the 
N. helvetica took cover among the vegetation, still holding the 
prey and, in order not to disturb the animal, the observer moved 
away, so the outcome of the predation is not known.

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

taBLe 1. Records of bird consumption by “grass snakes”. juv. = juvenile; C = carrion. * The author observed the snake already swallowing the 
bird, thus without knowing if it was an alive prey or a carrion.

N Prey species Age Observation Country Reference 

2 n.d. – – UK Stebbings, unpubl. In Gregory and Isaac 2004. J. Herpetol. 38:88–95

2 Alauda arvensis juv. Ingesta UK Rogers 1901. Nature, London, 65, 31

1 Erithacus rubecula juv. Ingesta UK Rogers 1901. Nature, London, 65, 31

– – juv. Direct France Rollinat 1946. La vie des reptiles de la France Centrale, pp. 343. Librairie
     Delagrave, Paris, France. In Bringsøe & Aastrup 2017. Herpetozoa   
     29:212–214

1 – – – UK Brown 1991. Ph.D. Dissertation, University of Southampton,
     Southampton, UK. 197 pp.

1 Passer sp. juv. Ingesta Italy Luiselli & Rugiero 1991. J. Freshw. Ecol. 6:439–444

1 Turdus merula juv. Ingesta Italy Luiselli & Rugiero 1991. J. Freshw. Ecol. 6:439–444

1 Chroicocephalus ridibundus juv. Direct* Latvia Janaus 1995. Ornithologische Mitteilungen 47, 10:270

1 – – Ingesta UK Gregory and Isaac 2004. J. Herpetol. 38:88–95

3 – – Fecal remains UK Gregory and Isaac 2004. J. Herpetol. 38:88–95

1 Gallus domesticus C Ingesta Italy Faraone et al. 2010. In Atti VIII Congr. Naz. SHI, pp. 247–252. Ianieri   
     Edizioni, Pescara, Italy

1 Emberiza citrinella juv. Ingesta Germany Schiefenhövel 2017. Will und Liselott Masgeik-Stiftung für Natur und
     Landschaftsschutz. Arbeitsbericht 1:13–14

1 Sturnus vulgaris juv. Direct Italy Di Nicola and Bruni 2020. Herpetol. Notes 13:461–462

1 Erithacus rubecula juv. Direct Italy This study

1 Parus major juv. Direct France This study
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attempted to swallow the prey for several minutes, but eventually 
gave up and moved away.

Parus major appears to be a previously unreported prey for 
N. helvetica, while for E. rubecula, there was an old record based 
on stomach content (Rogers 1901, op. cit.); a brief review of bird 
consumption records by “grass snakes” is shown in Table 1. Since 
there are now three documented instances of active predation by 
N. helvetica on living fledglings of resident birds, this behavior, 
although uncommon, is clearly not abnormal. New direct 
observations of such events are needed to examine in greater 
detail this kind of feeding behavior, including the circumstances 
(all three observations took place in the afternoon during May and 
June) and the involved species (all bird species in Table 1 are year-
round residents of the regions where the observations took place).

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

MATTEO R. DI NICOLA, Via Bobbio, 20144 – Milano, Italy (e-mail: 

matteodinicola86@libero.it); THOMAS ZABBIA, Via Giuseppe Ungaretti, 
22030 – Orsenigo, Italy (e-mail: zthomas@hotmail.it).

NATRIX HELVETICA (Barred Grass Snake). NOCTURNAL AC-
TIVITY. Natrix helvetica is a common, semi-aquatic, natricine 
snake found throughout Western Europe (Arnold and Ovenden 
2002. A Field Guide to the Reptiles and Amphibians of Britain 
and Europe. Second edition. Collins Publishers, London, UK. 288 
pp.; Inns 2009. Britain’s Reptiles and Amphibians. WildGuides 
Ltd., Hampshire, UK. 164 pp.). It is typically considered to be di-
urnal (Arnold and Ovenden 2002, op. cit.; Geniez 2018. Snakes of 
Europe, North Africa and the Middle East. Princeton University 
Press, Oxfordshire, UK. 379 pp.), with activity typically ceasing by 
2000 h in the UK where nocturnal activity is “virtually unknown” 
(Isaac and Gregory 2004. J. Zool. 264:403–409).

Nocturnal activity has been previously reported but very 
rarely and generally from the southern part of their distribution 
and after warm days when residual heat may permit prolonged 
activity (Hailey and Davies. 1986. J. Zool. 209:461–476; Mertens 
1994. Amphibia-Reptilia 15:322–326; Maxinova et al. 2018. 
Herpetol. Rev. 49:348), although snakes from Sardinia have 
been reported to be predominantly nocturnal (Arnold and 
Ovenden 2002, op. cit.). Occasional statements that the species 
is nocturnal appear in the literature, but these either seem to be 
mistaken, overstated, or at least poorly supported (Speybroeck 
et al. 2016. Field Guide to the Amphibians and Reptiles of Britain 
and Europe. Bloomsbury Publishing, London, UK. 432 pp.; 
Maxinova, et al. op. cit.), and in some cases, it is unclear to which 
species the description applies, given the recent taxonomic 
split of N. helvetica from N. natrix (Kindler et al. 2017. Sci. Rep. 
7:7378). Here, we report a record of nocturnal activity of N. 
helvetica in the UK.

During nighttime road cruising looking for Bufo bufo 
(Common Toad) for a separate project, we encountered a 
juvenile N. helvetica crossing the road at 2151 h on 6 July 2021, 15 
min after sunset. By this time it was completely dark and this was 
exacerbated by overcast conditions and a waning crescent moon 
(ca. 10% lit) providing very little moonlight. The observation took 
place at Fairwood Common on the Gower peninsula, Swansea, 
Wales, UK (51.60209°N, 4.03955°W; WGS 84), and the preceding 
conditions were heavy rain for most of the day, followed by steady 
drizzle for ca. 1 h before the observation, and temperature was 
14–15°C with a 30 kph breeze and gusts up to 48 kph. Although 
direct body size measurements were not taken, the snake was a 
juvenile, estimated ca. 25.0 cm SVL, and so would have hatched 
the previous year (Inns 2009, op. cit.). We moved the snake off 
the road and observed no defensive behavior except for a small 
amount of musk released, and there was no sign of injury or 
abnormal behavior – the individual moved reasonably swiftly 
into vegetation when released.

This observation adds to a small number of documented 
instances of nocturnal activity in N. helvetica. Moreover, to our 
knowledge, this represents the first report of nocturnal activity of 
this species from the northern part of its distribution and which 
was not preceded or accompanied by hot, sunny, and otherwise 
favorable weather conditions.

KEVIN ARBUCKLE, Department of Biosciences, College of Science, 
Swansea University, Swansea, United Kingdom, SA4 3PB (e-mail: kevin.ar-
buckle@swansea.ac.uk); JOE P. ROBERTS, College of Engineering, Swan-
sea University, Swansea, United Kingdom, SA4 3PB (e-mail: 654516@swan-
sea.ac.uk).
NATRIX NATRIX (Common European Grass Snake). 

Fig. 1. A) Natrix helvetica preying on a Muscicapidae chick; B) Natrix 
helvetica preying on a Great Tit chick. 
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RE-SWALLOWING REGURGITATED PREY. Natrix natrix is one 
of the most common snakes in Europe (except the Iberian Pen-
insula, Great Britain, most parts of France, and Italy; Kindler et 
al. 2018. Sci. Rep. 8:1821; Pokrant et al. 2016. Biol. J. Linn. Soc. 
118:873–888; Schultze et al. 2020. Zool. Scr. 49:395–411). The 
species’ distribution also includes parts of the eastern Mediter-
ranean and western and central Asia.

At 0930 h on 19 June 2013, AR found an adult female N. natrix 
(ca. 100 cm total length) swallowing an adult female Bufo bufo 
(Common European Toad) head-first in his garden in Oertzenhof 
(53.51720°N, 13.57558°E; WGS 84; 95–105 m elev.), Mecklenburg-
Western Pomerania, Germany. Approximately one fourth of the 
toad had been swallowed when the snake was disturbed by the 
observer trying to photograph it, which caused it to regurgitate 
the toad. The snake escaped into a pile of stones and dead tree 
stumps. The dead toad was photographed at 0947 h (Fig. 1). The 
spot with the dead toad was checked every 15 min. Subsequently, 
Calliphora sp. (bottle flies or blow flies) laid eggs on the toad. At 
1101 h, the snake was observed in the process of swallowing the 
toad again (Fig. 2), but at 1103 h, it escaped with the toad in its 
mouth into its hiding place 50 cm away from the location of the 
dead toad. Thereafter, the snake was not seen again.

In his review of the diet of N. natrix, Kabisch (2017. Sauria 

39:13–34) mentioned scavenging is not uncommon in this 
species and provided several examples, though re-swallowing 
regurgitated prey was not mentioned. DeVault and Krochmal 
(2002. Herpetologica 58:429–436) gave an overview of records 
of scavenging in snakes. They listed 26 species (though not N. 
natrix) but again no instance of eating regurgitated prey. Several 
other cases of scavenging have been reported. Poschadel and 
Kirschey (2002. Zeitschrift für Feldherpetologie 9:223–226) 
found a N. natrix that tried to eat a beef heart bait in a trap for 
Emys orbicularis but abandoned the attempt due to disturbance. 
In studies of snake diet where food items are palpated up to the 
mouth in order to be identified, snakes are often offered the 
opportunity to reingest their prey following identification (e.g., 
Gregory and Nelson 1991. Can. J. Zool. 69:988–994; Rugiero et 
al. 1995. Herpetol. J. 5:316–318; Luiselli and Angelici 1998. Ital. J. 
Zool. 65:183–185; Corti et al. 2001. Herpetol. J. 11:79–82; Tanaka 
and Ota 2002. Amphibia-Reptilia 23:323–331). Gregory (2016. 
J. Herpetol. 50:183–195) stated that, anecdotally, of the species 
he studied (including N. helvetica in the UK), only Thamnophis 
elegans would readily start re-swallowing food if it was put back 
in the snake’s mouth.

How often, after how long, and over what distance prey 
relocation and reingestion following disturbance occurs under 
natural circumstances is not known, although strike-induced 
chemosensory searching (SICS) is used to relocate lost prey even 
among non-venomous snakes that do not employ the “strike-
release-trail” strategy used by many venomous snakes (Cooper 
et al. 1989. Ethology 81:19–28; Cooper 1991. J. Ethol. 9:9–23). 
This behavior is best studied in vipers (Teshera and Clark 2021. 
Herpetol. Monogr. 35:28–52). SICS is typically initiated within 
1–5 min of striking (Clark 2006. Ethology 112:1089–1094; Clark et 
al. 2016. Zoology 119:196–206), can persist for up to 24 h (Smith 
et al. 2000. Behaviour 137:691–703), is resumed following 1- and 
5-minute post-strike disturbance (O’Connell et al. 1981 Behav. 
Neural Biol. 32:343–349), and is "switched off" by swallowing of 
prey (Chiszar et al. 1982. Behav. Neural Biol. 34:261–270). Here, 
we show that disturbance did not deter a wild natricine from 
returning to the site of disturbance to resume ingestion >70 
min later, although it is difficult to separate the roles played by 
chemosensing, vision, short-term memory, and the SICS fixed-
action pattern in prey relocation without controlled experiments. 
Studies of SICS in colubrids have not measured its maximum 
duration (tongue flicks counted for only 2–5 min; Cooper et al. 
1989, op. cit.; Cooper 1992. Ethology 91:339–345; Burghardt and 
Chmura 1993. J. Comp. Psych. 107:116–121), so how long the 
existence or location of an abandoned prey item might remain in 
the short-term memory of a snake is an open question. Feeding 
experiences enter the long-term memories of snakes (Krause 
and Burghardt 2001. Herpetol. Monogr. 15:100–123), but short-
term memory is essentially unstudied.

ARNOLD RITTER, Oertzenhof 19, GER-17348 Woldegk, Germany (e-
mail: aritteroe@aol.com); ANDREAS NÖLLERT, Mönchsgasse 10A, GER-
07743 Jena, Germany (e-mail: andreas.noellert@googlemail.com); HENRIK 
BRINGSØE, Irisvej 8, DK-4600 Køge, Denmark (e-mail: bringsoe@email.
dk); ANDREW M. DURSO, Department of Biological Sciences, Florida Gulf 
Coast University, Ft. Myers, Florida, USA (e-mail: amdurso@gmail.com).

NERODIA FASCIATA (Banded Water Snake). MORTALITY. At 
1015 h on 23 September 2019, we found a Nerodia fasciata that 
had died while consuming a Bufo horribilis legs first (Fig. 1) in 
an urban area in Maplewood, Naples, Florida, USA (26.10983°N, 
81.72211°W; WGS 84; 0.3 m elev.). The snake was found on a 

Fig. 1. Regurgitated female Bufo bufo with several Calliphora sp. The 
knife is 9 cm long for scale. 
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Fig. 2. Natrix natrix re-swallowing a regurgitated Bufo bufo shortly 
before retracting into its hiding place. There are white eggs of flies 
(Calliphoria sp.) on the dead toad. 
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concrete sidewalk in an area of mowed lawn with a few large oak 
trees and palms. Freshwater canals and lakes are nearby. Nero-
dia fasciata usually ingests prey animals headfirst, not legs first 
(Loop and Bailey 2013. Psychonomic Sci. 28:167–169). The snake 
could have died from complications from this unusual swallow-
ing attempt; the mouth of the snake had only barely contacted 
the toad’s parotoid glands to be poisoned. However, the snake 
may have partially regurgitated the toad before succumbing 
and/or this may have been its second attempt of swallowing. No 
tissue damage or blood was present to suggest human or other 
animal interference with this predation process. Thus, toad poi-
soning remains the most likely cause of death. To our knowledge, 
this is the first record of N. fasciata being killed by B. horribilis 
and only the second reported instance of B. horribilis causing 
mortality in naturally occurring predators (Jamaican Boa, Epi-
crates subflavus; Wilson et al. 2011. Biol. Invasions 13:55–60) in 
the Americas (S. A. Johnson, pers. comm.; R. Shine, pers. comm.; 
G. Wilson, pers. comm.).

Numerous wild predators of introduced B. horribilis 
(Freshwater Crocodile, Crocodylus johnstoni; 7 species of 
goannas (Varanus spp.), including Yellow-spotted Goanna, V. 
panoptes; Bluetongue Skink, Tiliqua scincoides intermedia; 
Striped Skink, Ctenotus robustus; Long-neck Turtle, Chelodina 
ragosa; 49 species of snakes, including Death Adder, Acanthophis 
praelongus; Black Whip Snake, Demansia papuensis; and Brown 
King Snake, Pseudechis australis; 67 species of birds including 
Crows, Corvus sp.; Kookaburra, Dacelo novaeguineae; Little 
Bittern, Ixobrychus minutus; and Black Bittern, I. flavicollis; 
Dingo, Canis lupus dingo; Northern Quoll, Dasyurus hallucatus; 
and feral Pigs, Sus scrofa) have succumbed, sometimes in mass 
die-offs, from B. horribilis poisonings in Australia (Shine 2010. 
Quart. Rev. Biol. 85:253–291). In the continental USA, most 
deaths have occurred in domestic dogs and cats in Florida and 
Texas (Wilson and Johnson 2020. Dept. Wildl. Ecol. Conserv., 
Univ. Florida/IFAS Extension WEC387). We also saw this in dogs 
in Puerto Rico (pers. obs.). In many portions of their invasive 
range in the Americas, B. horribilis are mostly found in urban 
areas. Thus, fewer wild predators are exposed (Johnson, pers. 
comm.; e.g., in southwest Florida: Wilson and Johnson, 2018. 
USDA, UF/IFAS Ext. Serv., Univ. Florida, WEC387). This may 
help explain some of the differences in predator deaths between 
Australia and the Americas.

ERNEST H. WILLIAMS, JR., Potchefstroom Campus, North-West 

University, South Africa; Research Field Station, Florida Gulf Coast Univer-
sity, Bonita Springs, Florida 34134, USA; Department of Marine Sciences, 
University of Puerto Rico; 920 St. Andrews Boulevard, Naples, Florida 
34113-8943, USA (e-mail: ermest.williams1@upr.edu); LUCY BUNKLEY-
WILLIAMS, University of Puerto Rico; 920 St. Andrews Boulevard, Naples, 
Florida 34113-8943 USA (e-mail: lucy.williams1@upr.edu).

NERODIA RHOMBIFER (Diamond-backed Watersnake). AL-
BINISM. Nerodia rhombifer is a medium-sized natricine found 
along river drainages from Alabama to Tabasco along the Gulf of 
Mexico, as far inland as extreme southeastern Iowa along the Mis-
sissippi and throughout the eastern two-thirds of Kansas, Okla-
homa, and Texas, wherever perennial surface waters are present 
(Gibbons and Dorcas 2004. North American Watersnakes: A Nat-
ural History. University of Oklahoma Press, Norman, Oklahoma. 
438 pp.). The typical adult dorsal pattern is olive, yellow-brown, 
or brown with a pattern of dark medial quadrangular blotches 
alternating with and connected to dark lateral bars, forming a 

Fig. 1. Ventral view of dead Nerodia fasciata with dead Bufo horribilis 
in its mouth from Maplewood, Naples, Florida, USA.

Fig. 1. Nerodia rhombifer (albino female and non-albino male) 
breeding on tree branches. 
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Fig. 2. Nerodia rhombifer (albino male and non-albino female) 
breeding in lake. 
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chainlike pattern, whereas the ventral pattern is yellow or cream 
with half-moon-shaped brown or black spots (Gibbons and Dor-
cas 2004, op. cit.). Here, I report a population of Nerodia rhom-
bifer (ca. 15 total individuals), that includes at least three albino 
individuals (one female and two males; Figs. 1, 2) in a residential 
area lake in Baton Rouge, Louisiana, USA. There is a walking path 
surrounding the lake with occasional foot traffic by residents. 
Shoreline vegetation around the lake consists of submerged and 
emergent aquatic plants including Water-Pennywort (Hydrocot-
yle ranunculoides), overhanging tree branches, and Bald Cypress 
(Taxodium distichum) knees.

For most wild animals, hypopigmentation, also referred to as 
albinism, is assumed to result in lowered fitness and reproductive 
success (Krecsák 2008. Russian J. Herpetol. 15:97–102). Sazima 
and Di-Bernardo (1991. Mem. Inst. Butantan 53:167–173) 
postulate that albinism is more common in cryptozoic or well-
defended, venomous species. Among snakes, N. rhombifer 
is relatively conspicuous and docile, although anecdotal 
observation of the albino snakes at this lake suggests they might 
be quicker to retreat than normally pigmented individuals, 
generally keeping their bodies submerged at greater depths 
than their non-albino counterparts and making them difficult to 
detect from above. However, the albino snakes are occasionally 
observed sunning along the edge of the lake. I have also noted 
that the albino snakes seem to keep their heads above the 
water more consistently than the non-albino snakes, perhaps 
because many albino individuals experience vision problems 
(Krecsák 2008, op. cit.). Potential predators of N. rhombifer are 
frequently observed at this lake, including Great Blue Herons 
(Ardea herodias), Great Egrets (Ardea alba), and Osprey (Pandion 
haliaetus), but heightened alertness or sensitivity to predators 
might explain how at least three albino individuals have survived 
to adulthood.

Female N. rhombifer typically mature between 70 and 80 cm 
SVL, males at ca. 53 cm (Gibbons and Dorcas 2004, op. cit.). A 
large female albino N. rhombifer (ca. >130 cm total length) was 
observed breeding with normally pigmented individuals on 
two separate occasions in April 2021; the first breeding event 
took place among overhanging tree branches (Fig. 1), and 
the second breeding event took place a few days later within 
a dense patch of aquatic vegetation (Hydrocotyle spp. and 
Alternanthera philoxeroides). I assume that the same albino 
female was involved in both of these events because the females 
were of similar coloration and size, and the two events occurred 
within ca. 1 m of one another. A male albino N. rhombifer (ca. 
60 cm) was witnessed ca. 400 m away attempting to breed with 
a large non-albino female (Fig. 2). I am unsure if this breeding 
attempt was successful, as there were two other non-albino 
males simultaneously trying to breed with this female. To my 
knowledge, this level of success of albino individuals in a wild 
watersnake population has not been reported.

EVA D. WINDHOFFER, The Water Institute of the Gulf, 1110 River Road 
S. Suite 200, Baton Rouge, Louisiana 70802, USA; e-mail: ewindhoffer@the-
waterinstitute.org.

PHILODRYAS OLFERSII (Lichtenstein’s Green Racer). REPRO-
DUCTIVE AGGREGATION. Snakes are mainly solitary animals 
but may aggregate in specific situations (but see Skinner and 
Miller 2020. Behav. Ecol. Sociobiol. 74:51). They may either be 
attracted by environmental characteristics (e.g., climatic con-
ditions, prey availability), or they may be mutually attracted 
by each other (Graves and Duvall 1995. Herpetol. Monogr. 

9:102–119). Reproductive aggregations fall into the latter cat-
egory. Reports on aggregations of neotropical snakes are quite 
scarce, in spite of the great species richness. Philodryas olfersii 
is widely distributed throughout South America (Arredondo et 
al. 2020. Pap. Avulsos Zool. 60:e20206053) and is an arboreal, di-
urnal species (Marques et al. 2019. Serpentes da Mata Atlântica: 
Guia Ilustrado para as Florestas Costeiras do Brasil. Ponto A, Co-
tia, Brazil. 319 pp.). Here, we report a reproductive aggregation 
of P. olfersii.

At ca. 1200 h on 3 April 2021, four individuals were observed 
by Telmo L. L. Santos and Regina F. Santos on the branches of 
a tangerine tree ca. 1.8 m above the ground, in a rural area of 
Santo Antônio da Patrulha, Rio Grande do Sul, Brazil (29.8384°S, 
50.5161°W; WGS 84). A large female with a dorsal brown stripe 
had entwined her tail with that of a male, with the hemipenis 
possibly inserted, corresponding either to the “tactile-alignment” 
or “intromission and coitus” phase (according to Gillingham 
1987. In Seigel et al. [eds.], Snakes: Ecology and Evolutionary 
Biology, pp. 184–209. Macmillan Publishing Company, New 
York, New York). Additionally, we saw the tails of the other two 
supposed males close to the female’s tail (Fig. 1). The animals 
were not collected.

The aggregation observed here occurred in the same period 
as a previous report of courtship (in March), when two males 
were sighted on vegetation together with a female (Cechin and 
Hartmann 2001. Herpetol. Rev. 32:187). Both field observations 
demonstrate that high activity of P. olfersii at the end of the rainy 
season (Fowler and Salomão 1994. Bull. Chicago Herpetol. Soc. 
29:229–232) may be due to mating of this species.

KARINA R. S. BANCI (e-mail: karina.banci@butantan.gov.br); SILARA 
F. BATISTA and OTAVIO A.V. MARQUES, Avenida Vital Brazil, 1500, Labo-
ratório de Ecologia e Evolução, Instituto Butantan, CEP: 05503-900, São 
Paulo, Brazil.

SALVADORA MEXICANA (Mexican Patch-nosed Snake). 
DIET. Salvadora mexicana is a medium-sized terrestrial and 

Fig. 1. Reproductive aggregation involving four individuals of Philo-
dryas olfersii in Rio Grande do Sul, Brazil.
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diurnal snake endemic to Mexico, with distribution in the states 
of Nayarit, Jalisco, Colima, Michoacán, México, Morelos, Guerre-
ro, Puebla, Oaxaca, and recently in Zacatecas (Camarillo-Rangel 
1983. Bull. Maryland Herpetol. Soc. 19:39–46; Bañuelos-Alamillo 
et al. 2019. Cuad. Herpetol. 33:45–47; Lemos-Espinal and Smith 
2020. ZooKeys 941:121–144). All species in the genus Salvadora 
have a conspicuously large rostral shield, extending further up 
the snout than in other colubrid snakes (Köhler 2008. Reptiles 
of Central America. Second edition. Herpeton Verlag, Offenbach, 
Germany. 400 pp.). Salvadora mexicana is an agile snake that 
consumes rodents, frogs, snakes and lizards such as Aspidosce-
lis costatus zweifeli, A. deppii infernalis, and A. gularis scalaris 
(Bañuelos-Alamillo et al. 2019, op. cit.). Here, we report for the 
first time the lizard Aspidoscelis guttatus (Mexican Racerunner) 
as part of the diet of S. mexicana.

At 1340 h on 23 June 2020, in El Ranchito, Municipality 
of Santiago Pinotepa Nacional, Oaxaca, Mexico (16.37367°N, 
98.16241°W; WGS 84; 245 m elev.), an adult S. mexicana was 
observed stalking a female A. guttatus among rocks. The snake 
was identified by numerous small blackish-brown spots on the 
anterior half of the body and on the dorsal region, arranged in the 
form of wide half-rings (Duméril et al. 1854. Erpétologie générale 
ou Histoire Naturelle complète des Reptiles. Vol. 7 [partie 1]. 
Paris. xvi + 780 pp.), in addition to the conspicuously large rostral 
shield (Fig. 1). The event occurred near houses among the pots 
of a garden surrounded by rocks. The snake waited for the lizard 
to approach; when it was less than 1 m away, the snake quickly 
pounced on it and captured it mid-body (Fig. 1). The bite opened 
part of the lizard’s belly. After about 30 sec and upon noticing the 
presence of people, the snake released the lizard and hid under 
a flower pot. A few moments later, the snake reappeared and 
grabbed the lizard, which was still alive but unable to move, by 
the head, quickly consuming it and then hiding in a nearby hole. 
Aspidoscelis guttatus is abundant on the Pacific versant, so it may 
be a frequent prey in the diet of S. mexicana.

We thank Rubén A. Carbajal Márquez for taxonomic 
confirmation of S. mexicana.

LUIS FRANCISCO NIETO-TOSCANO (e-mail: luisnietotoscano913@
gmail.com) and JOSÉ ROGELIO CEDEÑO-VÁZQUEZ, El Colegio de la 
Frontera Sur, Departamento de Sistemática y Ecología Acuática, Av. Cen-

tenario km 5.5, C.P. 77014, Chetumal, Quintana Roo, México (e-mail: rcede-
nov@ecosur.mx).

SCAPHIODONTOPHIS ANNULATUS (Guatemala Neckband 
Snake). DIET. Scaphiodontophis annulatus is a moderately com-
mon snake distributed from southern Mexico to Honduras in 
tropical lowland and premontane rainforest, evergreen seasonal 
forest, tropical deciduous forest and coffee groves (Heimes 2016. 
Herpetofauna Mexicana Vol. I. Snakes of Mexico. Edition Chimai-
ra, Frankfurt am Main, Germany. 572 pp.). This snake is terrestrial 
and diurnal and is usually found in leaf litter (Heimes 2016, op. 
cit.). Knowledge about its diet is limited—it has been reported to 
feed mostly on skinks (Scincella cherrei, Scincella sp., Plestiodon 
sp.), other lizards (unspecified species), frogs (unspecified spe-
cies), a snake (Tantilla moesta; Pérez-Higareda et al. 2007. Serpi-
entes de la Región de los Tuxtlas, Veracruz, México: Guía de Iden-
tificación Ilustrada. Universidad Nacional Autónoma de México, 
Mexico, D. F. 189 pp.; Heimes 2016, op. cit.; Garcia et al. 2021. Her-
petol. Rev. 52:170) and in captivity it accepted Anolis sp. (Lee 1996. 
The Amphibians and Reptiles of the Yucatán Peninsula. Comstock 
Publishing Associates, Cornell University Press, Ithaca, New York. 
500 pp.). Here, we present new data on the diet of this snake.

At 1140 h on 22 May 2021, we found an adult male S. annulatus 
in a patch of shade-grown Coffee (Coffea arabica), banana (Musa 
sp.), and native trees, at the UMA Extensiva Estación Ambiental 
Tequecholapa in the locality of Tequecholapa, Municipality of 
Naranjal, Veracruz, México (18.79935°N, 96.95415°W; WGS 84; 
700 m elev.). When handled, the snake regurgitated its stomach 
contents, in which we found residues of organic material (small 
pieces of leaves) and a reptile egg (5 mm; Fig. 1). This represents 
the first record of reptile eggs in the natural diet of S. annulatus.

We thank the team of the UMA Extensiva Estación Ambiental 
Tequecholapa for the financing of the project “Estudio de 
biodiversidad de los vertebrados de la localidad de Tequecholapa”.

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; RO-
BERTO MORA GALLARDO, UMA Extensiva Estación Ambiental Tequecho-
lapa, Tequecholapa, Naranjal, México (e-mail: vertever@yahoo.com.mx).

THAMNOPHIS ELEGANS VAGRANS (Wandering Gartersnake). 
DIET. Thamnophis elegans vagrans is a common, semi-aquatic 
snake species native to western North America (Drummond 
1983. Behaviour 86:1–30; Stebbins 2003. Western Reptiles and 
Amphibians. Third edition. Houghton Mifflin Harcourt, New 

Fig. 1. Salvadora mexicana preying on Aspidoscelis guttatus from 
Oaxaca, Mexico. 
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Fig. 1. Scaphiodontophis annulatus and the stomach content, a rep-
tile egg, from Tequecholapa, Naranjal, México. 
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York, New York. 533 pp.). In addition to feeding on many terres-
trial vertebrates, T. elegans vagrans has been known to hunt and 
consume many species of small fish (Drummond and Burghardt 
1983. Behav. Ecol. Sociobiol. 12:43–48; Stebbins 2003, op. cit.).

On 30 July 2020, at ca. 0630 h, along Sambrito Creek in 
southwestern Colorado, USA (37.0089°N, 106.54227°W; WGS 84; 
1964 m elev.), we found a T. elegans vagrans inside a mammal 
live-trap with a partially consumed ictalurid (Siluriformes: 
Ictaluridae) in its mouth (Fig. 1A). Only Channel Catfish 
(Ictalurus punctatus) and Black Bullhead (Ameiurus melas) are 
known to occur in this river system. About 80 live Sherman traps 
were set along the banks of a stream at about 1830 h on the night 
of 29 July 2020 to survey for small mammals; traps were checked 

beginning 0600 h on the morning of the 30 July. During the 12-h 
period between setting and checking traps, the snake predated 
the fish and dragged its prey out of the water, onto the bank, and 
inside the trap for consumption. The snake was caught inside 
the live-trap as ambient air temperatures dropped to a nighttime 
low of ca. 10.5°C. The snake had ingested the catfish up to its 
pectoral fins but was unable to finish consuming the catfish or 
regurgitate it. When we removed the snake from the live trap, it 
was cold to the touch and rigid; it remained unmoving for several 
minutes. We gently re-warmed the snake in our hands (Fig. 1B). 
It began to move freely after about 15 min and regurgitated the 
catfish. The snake was then released unharmed, and the dead 
catfish was left on the bank.

These findings document predation and consumption of a 
catfish by T. elegans vagrans, a prey item not known to the diet 
of this snake species (Ernst and Ernst 2003. Snakes of the United 
States and Canada. Smithsonian Institution Press, Washington, 
D.C. 668 pp.). Further, due to large pectoral and dorsal spines, 
catfish may pose unique challenges in prey handling and 
ingestion.

We thank Ben Zimmerman for assisting in fish identification. 
GARRETT GIMBEL (e-mail: garrett.gimbel@gmail.com) and JENNI-

FER L. ZAHRATKA, School of Forestry, Northern Arizona University, 200 E 
Pine Knoll Dr, Flagstaff, Arizona 86011, USA (e-mail: jlz68@nau.edu).

THAMNOPHIS ELEGANS VAGRANS (Wandering Gartersnake). 
DIET. The distribution of Thamnophis elegans, including four 
recognized subspecies, ranges from southwestern Canada to 
northern Baja California (Rossman et al. 1996. The Garter Snakes: 
Evolution and Ecology. University of Oklahoma Press, Norman, 
Oklahoma. 332 pp.; Ernst and Ernst 2003. Snakes of the United 
States and Canada. Smithsonian Institution Press, Washington, 
D.C. 668 pp.). With such an expansive range, the ecotypes and 
elevation where this species occurs are highly variable, albeit 
most are relatively near riparian areas (Ernst and Ernst 2003, op. 
cit.). Also highly variable is the diet and foraging strategy of T. 
elegans, which is about as generalist as can be for a snake. Its 
diet has been studied extensively (Rossman et al. 1996, op. cit.). 
Prey include frogs and salamanders (larval and mature), mam-
mals, birds, fishes, invertebrates (terrestrial and aquatic), snakes, 
and lizards (Rossman et al. 1996, op. cit.; Ernst and Ernst 2003, 
op. cit.). This species is the only gartersnake known to constrict, 
however, constriction may function mostly to hold prey in place 
while toxic, hemorrhagic secretions from the Duvernoy’s gland 
subdue mammalian prey (Holycross and Mitchell 2020. Snakes 
of Arizona. ECO Publishing, Rodeo, New Mexico. 837 pp.). 

In Arizona, the subspecies T. e. vagrans is found at higher 
elevations across much of the southern edge of the Colorado 
Plateau highlands and Mogollon Rim, usually in montane forests 
and meadow macrohabitats, but occasionally in lower elevation 
desertscrub vegetation communities (Holycross and Mitchell 
2020, op. cit.). There is also a disjunct population in the Pinaleño 
Mountains (i.e., Mount Graham, Graham County, Arizona), ca. 70 
km from the nearest known population. This population appears 
to be the southernmost extent of the T. elegans complex in the 
continental United States. Holycross and Mitchell’s (2020, op. 
cit.) review of T. e. vagrans diet is exhaustive, albeit the only prey 
recorded from the Pinaleño population is a Junco phaeonotus 
(Yellow-eyed Junco). Another Pinaleño Mountains endemic, 
Microtus longicaudus leucophaeus (White-bellied Vole), is found 
in areas of high herbaceous understory cover in the upper 
elevation mixed conifer forest and high mountain meadows of 

Fig. 1. A) Thamnophis elegans vagrans inside a small mammal live-
trap with a partially consumed ictalurid species in its mouth; B) 
re-warming T. e. vagrans until it regurgitated the ictalurid and was 
released unharmed. 
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Mount Graham (Dutt et al. 2020. PLoS ONE 15:e0242104).
On 23 June 2020, at 1617 h (32.6978°N, 109.9070°W; WGS 84; 

2847 m elev.), one of us (KLH) encountered an adult T. e. vagrans 
constricting a M. l. leucophaeus (Fig. 1). The moment of capture 
was not witnessed, but the vole was still vocalizing. The duration 
of observation was ca. 60 sec and did not include confirmation of 
consumption. It is known that T. e. vagrans in higher elevations 
will feed on small mammals, including voles (Ernst and Ernst 
2003, op. cit.). However, to our knowledge, this is the first 
observation of T. e. vagrans preying upon M. l. leucophaeus. 
Given the broad dietary range of this generalist gartersnake, our 
observation is not surprising. However, it is not known to what 
extent the snakes present predation pressures on this already 
restricted M. l. leucophaeus population of conservation concern 
(Dutt et al. 2020, op. cit.) or if voles comprise a substantial diet 
source for T. e. vagrans in the Pinaleño Mountains.

BRIAN R. BLAIS (e-mail: opheodrys1@gmail.com), KIRA L. HEFTY 
(e-mail: klhefty@arizona.edu), and NEIL R. DUTT, School of Natural Re-
sources and the Environment, University of Arizona, 1064 E. Lowell Street, 
Tucson, Arizona 85721, USA (e-mail: neildutt89@gmail.com). 

THAMNOPHIS SIRTALIS (Eastern Garter Snake). REPRODUC-
TIVE BEHAVIOR. Thamnophis sirtalis is a widespread snake 
species, occurring across much of the United States, including 
the Great Lakes region (Harding and Mifsud 2017. Amphibians 
and Reptiles of the Great Lakes Region. Revised edition. Uni-
versity of Michigan Press, Ann Arbor, Michigan. 408 pp.). Stud-
ies have shown that T. sirtalis rely on an array of cues to identify 
potential mates, including pheromonal, visual, and temperature 
cues (Shine and Mason 2001. Behav. Ecol. Soc. 49:465–473). On 
2 April 2020, at ca. 1300 h, two male T. sirtalis were observed at-
tempting to copulate with an adult female Sistrurus catenatus 
(Eastern Massasauga) along Fleming Creek, Washtenaw County, 
Michigan, USA (42.30475°N, 83.66053°W; WGS 84). The two male 
T. sirtalis were aligned with the body of the S. catenatus with their 
tails intertwined (Fig. 1A). One of the T. sirtalis exhibited rhyth-
mic undulations of its body along the flanks of the rattlesnake 
consistent with courtship behavior for the species (List 1950. 
Herpetologica 6:71–74). As the S. catenatus attempted to evade 
the two snakes, both individuals continued to mob it, remaining 

in close contact for several minutes (Fig. 1B). After ca. 10 min, 
the S. catenatus descended into a nearby crayfish burrow, caus-
ing the two T. sirtalis to disengage their pursuit. Both T. sirtalis 
actively searched within 1–2 m of the crayfish burrow for several 
minutes before dispersing out of sight. Given that both natricine 
and crotaline snakes rely heavily on pheromones and seasonal 
cues to begin courtship activities, it is possible that species-
specific cues are not strong enough to override general mate-
seeking behavior (Ford 1986. In Duvall et al. [eds.], Chemical 
Signals in Vertebrates 4, pp. 261–278. Plenum Press, New York, 
New York). Alternatively, the T. sirtalis could simply be reacting 
to visual cues or remnant pheromones from a female T. sirtalis 
in the vicinity that aroused the snakes. Although interspecific 
copulation attempts are known to occur within the suborder 
Serpentes, this record serves as the first documented copulation 
attempt between T. sirtalis and S. catenatus.

NICHOLAS J. SCOBEL (e-mail: nicholas.j.scobel@gmail.com); HAY-
LEY L. CROWELL, Ecology and Evolutionary Biology, University of Michi-
gan, 1105 N. University Avenue, Ann Arbor, Michigan 48109, USA (e-mail: 
hlcrowel@umich.edu).

TRETANORHINUS NIGROLUTEUS (Orange-bellied Swamp-
snake). DIET and INTRASPECIFIC COMPETITION. Tretanorhi-
nus nigroluteus is a colubrid that is distributed in Mexico, Guate-
mala, Honduras, Nicaragua, Belize, Costa Rica, and Panama. In 
Mexico, T. nigroluteus occurs in the states of Veracruz, Tabasco, 
Oaxaca, Chiapas, Campeche and Quintana Roo (Barquero and 
Arguedas 2019. Amphib. Rept. Conserv. 13:227–238). It is an 
aquatic species with nocturnal and crepuscular habits (Villa 

Fig. 1. Thamnophis elegans vagrans constricting Microtus longicau-
dus leucophaeus in the Pinaleño Mountains, Arizona, USA. 
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Fig. 1. Two adult male Thamnophis sirtalis attempting to mate with a 
female Sistrurus catenatus (A) and displaying courtship behavior via 
body undulations and pursuit (B).



Herpetological Review 52(4), 2021

885NATURAL HISTORY NOTES     885

1970. Rev. Biol. Trop. 17:97–104). Very little is known about the 
ecology and natural history of this species. Relatively shy in be-
havior, it flees quickly when threatened, diving into water and 
hiding among rocks, roots or other objects (Wilson and Hahn 
1973. Bull. Florida State Mus. 17:93–150). Records on its free-
living diet are very scarce and include only fish and amphibians 
(Neill 1965. Herpetologica 21:62–67; Villa 1970, op. cit.). Villa 
(1970, op. cit.) recorded the fish Poecilia sphenops (Poeciliidae) 
as part of its diet. Here, we report a new species within the genus 
Poecilia as part of the diet of free-living T. nigroluteus.

At 2226 h on 12 April 2020 on the banks of a creek tributary 
of San Felipe Bacalar lagoon, below the “Puente Moctezuma” in 
the Bacalar-Reforma road, Municipality of Bacalar, Quintana 

Roo, Mexico (18.76447°N, 88.4915°W; WGS 84; 19 m elev.), PMBG 
found two specimens of T. nigroluteus competing in trying to 
consume a Poecilia mexicana (Shortfin Molly). This fish species 
has a wide distribution in southeastern Mexico where it inhabits 
rivers and coastal lagoons (Chávez-López et al. 2015. Am. J. 
Life Sci. 3:76–84). At first, one of the snakes caught the fish by 
the middle part of the body (Fig. 1) while the other snake tried 
to remove it, unsuccessfully. After a while, the snake managed 
to engulf the anterior part of the fish (Fig. 2), supporting the 
observation of Villa (1970, op. cit.), that T. nigroluteus swallows 
its prey starting from the head. To our knowledge, this is the first 
record of P. mexicana being consumed by T. nigroluteus.

We thank Juan Jacobo Schmitter Soto and Roberto Carlos 
Barrientos Medina for the taxonomic identification of P. 
mexicana.
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Departamento de Sistemática y Ecología Acuática, Av. Centenario Km 5.5, 
C.P. 77014, Chetumal, Quintana Roo, México (e-mail: rcedenov@ecosur.
mx); PABLO M. BEUTELSPACHER-GARCÍA, Martinica 342, Fracc. Caribe, 
C.P. 77086, Chetumal, Quintana Roo, México (e-mail: bothropspacher@ho-
tmail.com); LUIS FRANCISCO NIETO-TOSCANO, El Colegio de la Frontera 
Sur, Av. Centenario Km 5.5, C.P. 77014, Chetumal, Quintana Roo, México 
(e-mail: luisnietotoscano913@gmail.com).

ERRATA

In the last issue of Herpetological Review (2021. 52(3):667), we 
reported an observation of a Hypsiglena slevini (Baja California 
Nightsnake) preying on a gecko, Hemidactylus frenatus. However, 
it was brought to our attention that the snake looked very much 
like a Hypsiglena ochrorhyncha (Cape Nightsnake), rather than 
H. slevini. Following careful review of the photographs taken by 
Mónica Robinson Bours and Yssel Gadar, we now believe the 
specimen belongs to H. ochrorhyncha. The two species are quite 
similar and overlap considerably in color pattern and scalation; 
since H. slevini is the most common species in Southern Baja 
California, we erroneously assigned it to the last species. We 
found two clear features of the color pattern that support 
our new conclusion: 1) the nuchal collar is separated in three 
sections (tripartite) and 2) the middle blotch is continuous along 
the first dorsal blotch, as in H. ochrorhyncha. Scaling pattern is 
not visible in the photographs. The note is correct in every other 
sense.

ADRIANA GONZÁLEZ-HERNÁNDEZ and VÍCTOR HUGO REYNOSO, 
National Collection of Amphibians and Reptiles, Institute of Biology, Depart-
ment of Zoology, National Autonomous University of Mexico, Ciudad Uni-
versitaria, CDMX CP 04510, Mexico (e-mail: vreynoso@ib.unam.mx).

Fig. 1. Tretanorhinus nigroluteus with its prey Poecilia mexicana in 
Bacalar, Quintana Roo, Mexico. 
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Fig. 2. Two individuals of Tretanorhinus nigroluteus competing with 
each other while trying to consume a Poecilia mexicana. 
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