
Herpetological Review 51(4), 2020

804804    NATURAL HISTORY NOTES

GYMNOPHIONA — CAECILIANS

SIPHONOPS PAULENSIS (Boettger’s Caecilian). PREDATION. 
During the analysis of the stomach contents of a road-killed female 
armadillo (Dasypus novemcinctus) in the Núcleo de Estudos 
de Vertebrados Silvestres (NEVS) at the Universidade Veiga de 
Almeida, Rio de Janeiro, Brazil, we collected one Siphonops 
paulensis (MNRJ 93534). The road-killed D. novemcinctus was 
collected on 12 May 2016 at the Vista Chinesa, Tijuca National 
Park, Rio de Janeiro, Brazil (22.9657°S, 43.2399°W; SAD 69). 
Dasypus novemcinctus is a medium-sized species of armadillo 
widely distributed in Brazil (Reis et al. 2011. Mamíferos do Brasil. 
Second edition, Nélio R. dos Reis, Londrina, Brazil. 439 pp.). 
It is an omnivorous species, feeding on plants, invertebrates, 
eggs, small vertebrates, and carcasses (Clark 1951. Am. Midl. 
Nat. 46:337–358; Eisenberg and Redford 1999. Mammals of the 
Neotropics, Volume 3: Ecuador, Bolivia, Brazil. University of 
Chicago Press, Chicago, Illinois. 934 pp.; Anacleto 2007. Zoo. 
Stud. 46:529–537). Amphibians are not commonly reported in 
the diet of D. novemcinctus (Sikes et al. 1990. Amer. Midl. Nat. 
123:383–389; Redford 1994. Edentata 1:4–10; Anacleto 2007, op. 
cit.). Siphonops paulensis is a Neotropical siphonopid caecilian 
widely distributed in South America, including Argentina, 
Bolivia, Brazil, and Paraguay. In Brazil, this species can be found 
from the south to the northeast of the country (Taylor 1968. The 
Caecilians of the World. University of Kansas Press, Lawrence, 
Kansas. 848 pp.; Taylor 1970. Univ. Kansas Sci. Bull. 48:855–860; 
Mott et al. 2016. Check List. 12:1884). The S. paulensis was taken 
to the Museu Nacional, Rio de Janeiro, for identification. This 
identification was confirmed based on the absence of teeth, 
presence of distinct eyes, tentacle opening closer to the eye than 
the nostril, short head, oval snout, sub-cylindrical and robust 
body, 107 annulli, and non-segmented terminal part of the body. 
The specimen had a bluish-brown color with horizontal stripes 
defining its segments (Taylor 1968, op. cit.; Santana et al. 2015. 
Check List 11:1531). This is the first report of S. paulensis as a 
food item in the diet of D. novemcinctus.
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CAUDATA — SALAMANDERS

AMBYSTOMA MACULATUM (Spotted Salamander). 
COLORATION. Coloration of post-larval Ambystoma 
maculatum, a large terrestrial salamander native to eastern 
North America, is typified by a grey to black dorsum with 

numerous irregular orange and/or yellow spots (Petranka 1998. 
Salamanders of the United States and Canada. Smithsonian 
Books, Washington, D.C. 587 pp.). Occasionally, individuals 
which nearly or completely lack spots have been reported 
in some populations (Petranka 1998, op. cit.) with specific 
examples reported in Arkansas (Easterla 1968. Herpetologica 
24:330–331), Michigan (Husting 1965. Copeia 1965:352–362), 
New York (Corrington 1931. Am. Nat. 65:77–85), and Virginia 
(White 2002. Catesbeiana 22:17; White 2008. Catesbeiana 
28:67–68). No specimens bearing this atypical color pattern 
appear to have been reported in the literature for Pennsylvania 
(Hulse et al. 2001. Amphibians and Reptiles of Pennsylvania 
and the Northeast. Cornell University Press, Ithaca, New York. 
419 pp.). Herein, we report the observation of three specimens 
bearing this atypical color pattern from a site in northcentral 
Pennsylvania. 

On 13 April 2019 at ca. 1400 h, we found two post-breeding 
female A. maculatum almost entirely lacking spots underneath 
logs within a wooded riparian vernal pool complex in Mexico, 
Montour County, Pennsylvania, USA (41.016°N, 76.747°W; 
WGS 84). The first salamander contained one large (diameter 
ca. 5 mm) spot on the dorsal posterior head and two smaller 
(diameter ca. 2 mm) spots on the tail, while the second 
individual contained two small (diameter ca. 2 mm) spots on 
the tail and one faint, irregular spot (diameter ca. 4 mm) on the 
posterior dorsum. At the same general site on 2 April 2020 at 
1130 h, a post-breeding female A. maculatum with only three 
small (ca. 2 mm diameter) faint spots on the tail (Fig. 1) was 
found. Casual herpetological surveys at this location from 
between April 2018 and April 2020 have detected a total of 56 
post-larval A. maculatum with typical spot patterns. 
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Fig. 1. Adult female Ambystoma maculatum almost entirely lacking 
spots from Montour County, Pennsylvania, USA.
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AMBYSTOMA MAVORTIUM MAVORTIUM (Barred Tiger Sala-
mander). ABERRANT COLORATION. Some salamander spe-
cies are known to be highly variable in coloration and pattern, 
including color anomalies (Moore and Ouellet 2014. Can. Field-
Nat. 128:250–259). Aberrantly colored salamanders are occa-
sionally reported in several North American families (Neff et al. 
2015. Herpetol. Notes 8:599–601). Anomalous morphs (e.g., al-
bino, leucistic, and amelanistic) are sometimes associated with 
isolated, disturbed habitats (Russell et al. 2011. Can. Field-Nat. 
125:359–362). Neff et al. (2015, op. cit.) noted that information 
about many unusual morphs ends up on the internet, but re-
cords are often untraceable and without descriptive, scientific 
data. Some online queries reveal aberrant forms of ambysto-
matid salamanders. To our knowledge, aberrant forms have not 
been well studied in Ambystoma. However, variant colored lar-
val ambystomatids are occasionally encountered: “usually, the 
milkier the water, the paler the larvae” (B. Shaffer, pers. comm.).

The Ambystoma mavortium complex (Western Tiger 
Salamanders; see Shaffer and McKnight 1996. Evolution 50:417–
433) is a widespread, morphologically variable species (Collins 
1981. Copeia 1981:666–675). The range of A. m. mavortium occurs 
throughout the southern Great Plains and parts of the northern 
Chihuahuan Desert, largely contiguous from northern Colorado 
to southern New Mexico (Jones and Collins 1992. J. Evol. Biol. 
5:375–402). An exception occurs in Arizona where exotic A. m. 
mavortium, introduced and established for the commercial 
bait trade, occupy low elevation habitats in southern Arizona 
(≤ 1600 m; Collins 1981, op. cit.). There are concerns about the 
distribution and spread of the nonnative A. m. mavortium in 

Arizona because it is known to hybridize with the endangered 
subspecies A. m. stebbinsi (Sonoran Tiger Salamander; Jones et 
al. 1995. Mol. Phylogenet. Evol. 4:194–202; Hossack et al. 2016. 
Herpetol. Rev. 47:177–180).

Bubbling Ponds Fish Hatchery (Yavapai County, Arizona, 
USA: 34.7649°N, 111.8940°W; NAD 83) is managed by Arizona 
Game and Fish Department and is a site for multiple species 
management. As part of other research (Sprague and Bateman 
2018. PLoS ONE 13:e0191829), we captured aquatic biota, 
including A. m. mavortium, in shoreline minnow traps set 
along the edge of seven fish-rearing ponds and four fallow 
ponds. We frequently captured both larval and metamorphosed 
A. m. mavortium. At 0820 h on 31 July 2016, we captured an 

Fig. 1. Partial amelanistic Ambystoma m. mavortium larva observed 
on 31 July 2016 in a stock pond at Bubbling Ponds Fish Hatchery, 
Arizona, USA. Note the cranial melanophores (A), two-tone base col-
oration (B) and marbled tail coloration (C). 
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Fig. 2. A second larval, partial amelanistic A. m. mavortium captured 
in a separate stock tank later that season. Note the variation in tail pig-
ment (A) and cranial melanophores (B) versus the specimen in Fig. 1. 
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aberrant, partially-amelanistic A. m. mavortium larva in a 
minnow trap in one of the stock ponds (Fig. 1). The aberrant 
individual was categorized by size (< 75 mm total length), but 
no other measurements were taken prior to releasing it back at 
the site of capture. External gills and dark pigmentation in the 
iris were present. The ventral base coloration of the individual 
was primarily a solid milky white with a yellow tinge. The 
dorsum base coloration was a vibrant, iridescent yellow and 
speckled with small, black melanophores (Fig. 1). The tail was 
moderately mottled and was the only appendage of the animal 
that resembled the wild type. Two other normal-phase A. m. 
mavortium larvae were captured in the same trap with 11 total 
larvae observed during the morning survey.

We captured a second aberrant partially-amelanistic “yellow” 
larval A. m. mavortium at 0851 h on 20 August 2016 in a separate 
stock pond (Fig. 2). As of 28 August 2016, this specimen was 5.95 
cm SVL, 4.68 cm tail length, 2.16 cm tail height, and 10.9 g. Gills 
were present, and the two-tone base coloration was similar to 
the first specimen. However, the tail lacked dark marbling, and 
cranial melanophores were less obvious. The head of this aberrant 
individual was not as vibrantly yellow as the first salamander. We 
collected this specimen in attempts to observe metamorphosis 
in captivity. Unfortunately, the specimen died on 20 March 2017, 
prior to metamorphosis. A “red growth” had developed on its side 
(C. Kondrat-Smith, pers. obs.), possibly due to a bacterial infection 
introduced from store-bought feeder fish.

To our knowledge, these are the first records of wild, 
partially-amelanistic A. m. mavortium of this iridescent scale. 
We contacted several experts, including H. Bateman, J. Collins, 
K. Dodd, T. Jones, B. Smith, and B. Sullivan, who confirmed they 
had never seen specimens quite as vibrant. We are uncertain 
if A. m. mavortium at this site harbor traits responsible for the 
aberrant morphs or if epigenetic factors are contributing to the 
color patterns expressed in a few individuals. Due to active fish 
hatchery operations, both the natural and artificial habitats 
within and around Bubbling Ponds Fish Hatchery are frequently 
disturbed (Sprague and Bateman 2018, op. cit.). Disturbed, 
isolated habitats have been positively correlated with aberrant 
Plethodon cinereus (Red-backed Salamander) morphs (Russell et 
al. 2011, op. cit.). Additionally, the population of A. m. mavortium 
appear healthy and stable at this site—recruitment volumes 
could explain why the visually obvious phenomorphs persist (i.e., 
selfish herd theory; see Hamilton 1971. J. Theor. Biol. 31:295–311). 
Epigenetics are known to cause remodeling in somatic chromatin 
at the oocyte level in Ambystoma (Bian et al. 2009. Epigenetics. 
4:194–202). Developmental anomalies caused by external stimuli 
could explain these aberrant morphs (Neff et al. 2015, op. cit.), 
and unaccounted environmental factors might be influencing 
phenotype. Neff et al. (2015, op. cit.) recommend a photographic 
database for aberrant reptiles and amphibians be made accessible 
for the scientific community to track such occurrences.

We are grateful for feedback and pigmentation classification 
provided by B. Shaffer, J. D. Moore, and M. Ouellet.
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ANEIDES LUGUBRIS (Arboreal Salamander). PARTIAL LEU-
CISM. Complete leucism has been reported for Aneides lugubris in 
Baja California, Mexico (Valdez-Villavicencio and Peralta-Garcia 

2014. Herpetol. Rev. 45:108), as well as for other species in the 
genus Aneides (Williams et al. 2013. Herpetol. Rev. 44:114–115). 
Here, we present what we understand to be the first documented 
record of partial leucism, and the first USA record of leucism, in 
A. lugubris. At 1100 h on 15 January 2018, we encountered a par-
tially leucistic adult A. lugubris at Jasper Ridge Biological Preserve, 
Santa Clara County, California (37.40932°N, 122.23869°W; WGS 
84). It was discovered alongside a typically pigmented conspecific 
(Fig. 1) under a log in a grassy clearing surrounded by woodland 
dominated by Coast Live Oak (Quercus agrifolia), California Bay 
(Umbellularia californica), and California Buckeye (Aesculus cali-
fornica). Both salamanders were large (> 75 mm SVL) adults. The 
partially leucistic individual exhibited a “piebald” pattern, with 
patchy white and brown dorsal coloration. It had a partial tail, 
potentially indicating a recent predation attempt, but otherwise 
appeared to be in healthy physical condition. 

We thank Rodolfo Dirzo and the staff of the Jasper Ridge 
Biological Preserve for their research support. All handling was 
authorized under the California Scientific Collecting General Use 
Permit #182830001-18294-001.
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DICAMPTODON TENEBROSUS (Pacific Giant Salamander). 
DIET. Dicamptodon tenebrosus is a large, heavy-bodied salaman-
der whose range extends from southwestern British Columbia, 
Canada to north-coastal California, USA. Larvae (including sexu-
ally mature larvae) and breeding adults can primarily be found in 
semi-permanent and permanent streams while terrestrial adults 
can be found in adjacent woodlands (Petranka 2010. Salamanders 
of the United States and Canada. Smithsonian Institution Press, 
Washington, D.C. 592 pp.). The largest salamander in the Pacific 
Northwest, D. tenebrosus larvae reach 15–20 cm SVL at metamor-
phosis, while terrestrial adults can be up to 30.5 cm SVL; neotenic 
adults may grow to be between 20.5 and 35.1 cm SVL (maximum 
recorded SVL = 35.1 cm; Stebbins and McGinnis 2012. Field Guide 
to Amphibians and Reptiles of California. University of California 
Press, Berkeley, California. 538 pp.). Larvae are considered oppor-
tunistic, benthic feeders, often preying on stream invertebrates 
including mayflies, stoneflies, caddisflies, and beetles. Larger in-
dividuals have also been observed to prey upon small vertebrates 

Fig. 1. Partially leucistic Aneides lugubris (Arboreal Salamander) 
alongside an individual with the typical coloration from California, 
USA. 
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such as small birds, lizards, shrews, small rodents, and other sala-
manders (Petranka 2010, op. cit.; Raffaëlli 2013. Les Urodèles Du 
Monde. Penclen Edition, Condé-sur-Noireau, France. 480 pp.). 
Predation upon gartersnakes (genus Thamnophis) has never been 
documented, although there are reported cases of D. tenebrosus 
appearing to attack Thamnophis elegans (Western Terrestrial Gar-
ter Snake). In one instance, a D. tenebrosus was observed seizing 

the head of a Thamnophis sp. in its jaws as the snake appeared 
to be attempting to free itself (Diller 1907. Science 26:907–908). In 
another instance, a D. tenebrosus was reported to have gripped the 
head of a Thamnophis (Graf 1949. Copeia 1949:79–80). However, 
given that T. elegans is a common natural predator of Dicampto-
don, these interactions were interpreted as likely representing de-
fensive behaviors, rather than predatory (Petranka 2010, op. cit.).

We report a previously unknown predation event by a larval 
D. tenebrosus on a T. elegans uncovered in the Museum of 
Vertebrate Zoology (MVZ) Archives, documented by a historic 
field photo (MVZ Img 8731; Fig. 1), original field notes (Gullion, 
Field Notebook, 2 September 1949, v1313, sec. 2, p.172 (p. 198 in 
sequence), Museum of Vertebrate Zoology Archives, University 
of California, Berkeley <ark:/13960/tfr6655r>), and voucher 
specimens in the MVZ collection (Fig. 2). At 1220 h on 2 September 
1949, 3 miles north of Willow Creek, Humboldt County, California, 
USA (ca. 40.9809°N, 123.6339°W; WGS 84; 213 m elev.) a large (260 
mm SVL) larval D. tenebrosus (MVZ:HERP:51500; Fig. 2B) was 
observed attempting to swallow a T. elegans (MVZ:HERP:51568; 
540 mm SVL) by Gordon Gullion. The salamander was initially 
observed at the bottom of a large pool (ca. 5 × 2 m wide and ca. 
0.5 m deep) in full sunlight and in rapidly moving water, slowly 
engulfing the snake 2–3 ventral scales at a time every 10–12 min 
(Fig. 1). During this time the salamander moved freely around the 
bottom of the pool, carrying the T. elegans within its mouth. After 
photographing the D. tenebrosus, Gullion collected it in a dish pan 
with the T. elegans still in its mouth, noting that the salamander’s 
gills were a very deep, almost purplish hue. At this time the D. 
tenebrosus ingested a large portion of the snake by widely opening 
its mouth and swallowed 10–15 mm of the snake’s body. At ca. 1315 
h the D. tenebrosus regurgitated the snake; he noted “pinching the 
snake up I found that it had tooth scratches for 140 mm along 
its ventral surface, and that it was covered with a slimy coating 
for nearly the same distance.” (see Fig. 2A for tooth scratches 
evident on MVZ:HERP:51568). Following this, the salamander 
moved around the dish pan, occasionally coming to the surface 
to breathe; however, it appeared to show little interest in the snake 
which remained in the water. At 1435 h the D. tenebrosus took a 
gulp of air and then proceeded to grab the snake headfirst and 
rapidly swallow 60–80 mm of its body in 30 s. At 1448 h the D. 
tenebrosus had engulfed ca. 135 mm of the snake’s body and at 
1501 h, it had ingested considerably more than the original 140 
mm from the initial feeding attempt. At 1510 h the D. tenebrosus 
once again disgorged the entirety of the T. elegans. Following this, 
the observer euthanized the D. tenebrosus and preserved both 
animals at 1520 h. 

This record represents the first confirmed account of D. 
tenebrosus attempting to feed upon a snake, expanding previous 
conceptions of the diet and habits of this broadly opportunistic 
predator. Future work should seek to verify whether Thamnophis 
and other snake species are a regular component of the D. 
tenebrosus diet or are merely rare additions. Finally, this record 
was uniquely rediscovered from historical photos catalogued 
in the MVZ Archives, in which a thorough investigation of the 
original field notes and catalog records from Gordon Gullion 
provided essential details for the account. Such work highlights the 
importance of archival collections and their utility in informing 
present-day ecological studies.

JACKIE CHILDERS (e-mail: jchilders@berkeley.edu), KIRPA SINGH (e-
mail: kirpasingh@berkeley.edu), and MICHELLE KOO, Museum of Verte-
brate Zoology, Department of Integrative Biology, University of California, 
Berkeley, California, USA (e-mail: mkoo@berkeley.edu).

Fig. 1. Image from the MVZ Archives (MVZ Img 8731) showing a larval 
Dicamptodon tenebrosus attempting to eat a Thamnophis elegans. 

Fig. 2. Thamnophis elegans (MVZ:HERP:51568) with bite scratch 
marks indicated by red arrows (A) from Dicamptodon tenebrosus 
(MVZ:HERP:51500) (B).
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EURYCEA TONKAWAE (Jollyville Plateau Salamander). RE-
SPONSE TO SPRING DRYING. Eurycea tonkawae is a neotenic, 
federally threatened salamander restricted to springs, spring-fed 
creeks, and caves in Travis and Williamson counties, Texas, USA 
(U.S. Fish and Wildlife Service 2013. Fed. Reg. 78:51278–51326). 
Some of these occupied springs and creeks are ephemeral, and 
as surface water recedes, E. tonkawae will retreat subsurface 
into the aquifer to avoid desiccation (Sweet 1977. Herpetologica 
33:364–375; Bendik and Gluesenkamp 2013. J. Zool. 290:35–41). 
Sweet (1977, op. cit.) and Bendik (2017. Ecol. Evol. 7:5002–5015) 
reported regularly finding stranded juvenile Eurycea salamanders 
as spring flow ceased and habitats dried. Here, we report our sur-
vey results for E. tonkawae at two springs monitored during both 
dry and flowing conditions. At both sites, we attempted to capture 
and photograph all observed E. tonkawae. We used Wild-ID pho-
tographic recognition software to evaluate pigmentation patterns 
on the salamander’s head to identify recaptured individuals (Bol-
ger et al. 2012. Methods Ecol. Evol. 3:813–822; Bendik et al. 2013. 
PLoS ONE 8:e59424).

We report observations from Avery Deer Spring in Williamson 
County, Texas, USA (30.50700°N, 97.74949°W; WGS 84; 254 m elev.) 
from May 2013 to July 2014. During this timeframe, we conducted 
11 surveys and observed the following conditions: no surface 
water and no spring flow (dry; N = 3), surface water present but 
no spring flow (N = 3), and surface water present with spring flow 
(N = 5). We never observed E. tonkawae when the spring was not 
flowing, and therefore, never observed stranded salamanders. We 
observed E. tonkawae in four of the five surveys conducted with 
spring flow. The single survey with spring flow but without E. 
tonkawae observations occurred during very low flow conditions 
and between surveys without spring flow (Table 1). The area 
received ca. 12 cm of rainfall between our 7 May and 19 May 2014 
surveys resulting in the return of spring flow, surface water, and E. 
tonkawae (Table 1). We regularly observed E. tonkawae retreating 
into the spring orifice to avoid capture, but we did not recapture 
any individuals after dry events. Therefore, we confirmed 
salamander access to subsurface water, but did not document an 
individual’s successful recolonization of surface habitat.

We additionally surveyed MacDonald Well in Travis County, 
Texas, USA (30.45026°N, 97.85434°W; WGS 84; 233 m elev.). We 

had access to a 32.5-m portion of the spring run approximately 
60 m downstream of the spring. As we did not have access to 
the spring orifice, we only report on conditions of the creek 
channel. We surveyed for E. tonkawae six times from September 
2014 to July 2015. Surveys included six visual encounter surveys 
(VES; totaling 1035 searched refugia objects) and three quadrat 
surveys (totaling 10 randomly placed 30 × 30 cm quadrats). 
We observed 54 E. tonkawae during this timeframe, including 
11 observations on 28 July 2015. No surface water was present 
during our next site visit (17 August 2015), but soil in the deeper 
portions of the creek was still wet, indicating recent drying (Fig. 
1). We exhaustively searched all available refugia in the dry creek 
bed (N = 358) finding five small Lithobates berlandieri, many 
Incilius nebulifer metamorphs, and three crayfish (one alive 
and two dead). We did not observe any stranded E. tonkawae. 
It is possible that salamanders were scavenged prior to our 
survey, but we consider it unlikely that all E. tonkawae would 
be selectively consumed while other amphibians remained in 
the desiccating streambed. This portion of the MacDonald Well 
spring run does not contain any obvious aquifer access, as it has 
soil and concrete substrate rather than gravel or porous bedrock 
(Fig. 1). Salamanders either utilized conduits in the soil and roots 
not visible to us or had to travel upstream to areas with subsurface 

Fig. 1. MacDonald Well spring run in Travis County, Texas, USA in-
undated and flowing on 28 July 2015 (A) and dry on 17 August 2015 
(B). Moist soil in deepest areas indicates recent drying. The soil and 
concrete streambed lack obvious subsurface (aquifer) access.

table 1. Eurycea tonkawae survey data for Avery Deer Spring in 
Williamson County, Texas during and immediately following dry 
conditions. Observation rate is the percentage of searched refugia 
harboring salamanders.

Survey date Spring Refugia Salamanders Observation
 discharging? searched observed rate (%)

20 May 2013 N 25 0 —

27 May 2013 Y (low flow) 25 0 —

05 Jun 2013 N 25 0 —

19 Jul 2013 Y 75 3 4.00

23 Aug 2013 N (dry) 0 — —

16 Sep 2013 N (dry) 0 — —

31 Mar 2014 N 94 0 —

07 May 2014 N (dry) 0 — —

19 May 2014 Y 80 1 1.25

02 Jul 2014 Y 42 2 4.76

29 Jul 2014 Y 89 4 4.49
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water access. This is especially notable because seven of our 11 
observations on 28 July 2015 occurred in the most downstream 
10 m, indicating that these salamanders may have traveled at 
least 20–30 m upstream in about two weeks. MacDonald Well 
remained dry until the area received 10 cm of rain on 24 October 
2015. Salamanders immediately returned to the flooded creek 
channel and were observed the following day. We conducted 
two additional VES (totaling 593 searched refugia objects) and 
quadrat surveys (totaling eight randomly placed 30 × 30 cm 
quadrats) in November 2015 and January 2016. We observed 15 E. 
tonkawae during this timeframe. We recaptured two E. tonkawae 
on 29 January 2016 that were initially captured on 26 June 2015, 
prior to the stream channel drying. Both of these animals were 
originally caught near the downstream limit of surveys and were 
recaptured 3.5 m and 5 m upstream of their original capture 
location. The E. tonkawae observation rate (the percentage 
of searched refugia harboring salamanders) and density both 
decreased when comparing surveys prior to and after the dry 
period (4.73% to 2.36% and 5.56/m2 to 1.39/m2, respectively). 
Conversely, Bendik (2017, op. cit.) did not find differences in E. 
tonkawae abundance after drought. However, we are cautious 
not to over interpret these results, as this decrease may reflect 
the normal pattern of decreased E. tonkawae observations in 
winter months (Bowles et al. 2006. Hydrobiologia 553:111–120; 
Pierce et al. 2010. Southwest. Nat. 55:291–297).

In contrast to previous studies, we never observed a stranded 
salamander, and we never observed a salamander after spring 
flow ceased, even if surface water was still present. These previous 
studies reported that stranded juveniles are more frequently 
observed, and adults are more capable of migrating into 
subsurface habitat (Sweet 1977, op. cit.; Bendik 2017, op. cit.). We 
acknowledge that Avery Deer Spring and MacDonald Well went 
dry during a timeframe when fewer E. tonkawae juveniles are on 
the landscape (Bowles et al. 2006, op. cit.; Bendik 2017, op. cit.). 
However, we observed juvenile and subadult size salamanders 
(see Sweet 1977, op. cit.; Bendik 2017, op. cit.) immediately before 
and after the dry period at MacDonald Well. Our limited data 
suggest that E. tonkawae responds to environmental cues (likely 
flow velocity) to seek subsurface refuge from drying conditions. 
At MacDonald Well, this may have required more than 20–30 m 
of travel over a short period of time (ca. two weeks). At both sites, 
E. tonkawae returned to surface habitat immediately with the 
return of spring flow, and at MacDonald Well, two salamanders 
were recaptured within 5 m of their original capture locations.

We conducted surveys in accordance with U.S. Fish 
and Wildlife Permit TE039544-1. We thank the Williamson 
County Conservation Foundation and Texas Department of 
Transportation for funding and site access.

ZACHARY C. ADCOCK (e-mail: zca3@txstate.edu), ANJANA 
PARANDHAMAN, WILLIAM W. KEITT, and MICHAEL R. J. FORSTNER, 
Department of Biology, Texas State University, 601 University Drive, San 
Marcos, Texas 78666, USA.

NOTOPHTHALMUS VIRIDISCENS (Eastern Newt). HABITAT 
USE. Notophthalmus viridiscens is a common salamander spe-
cies in Pennsylvania, USA, and possesses a terrestrial form, com-
monly called a red eft, which is frequently observed foraging on 
rainy and humid days (Petranka 2010. Salamanders of the United 
States and Canada, Smithsonian Institution Press, Washington, 
D.C. 592 pp.). The following observations occurred during a larg-
er camera-trap study on the association of snakes and active ant 
mounds in northeastern Pennsylvania. Due to the presence of 

sensitive species at this site, we cannot disclose coordinates of 
the observation. On 8 October 2019 at 1631 h, we recorded sur-
face activity of a N. viridiscens outside of an active ant mound 
built by Formica exsectoides (Allegheny Mound Ant). This initial 
encounter consisted of two photo captures spanning 1 min. The 
individual was observed at the base of the mound making its way 
up (Fig. 1A). On 9 October 2019 at 1705 h, at the same mound, we 
captured another N. viridiscens, or perhaps the same individual, 
moving across the base of the mound (Fig. 1B). This second en-
counter spanned roughly 4.5 min. It is unclear what the nature 
of this association was. The diet of N. viridiscens consists primar-
ily of leaf litter invertebrates, with collembolans, spiders, mites, 
and fly larvae making up the majority of prey items (MacNamara 
1977. Herpetologica 33:127–132). Whether the salamanders were 
foraging is uncertain. To our knowledge, this observation is the 
first to document Notophthalmus viridiscens utilizing habitat 
engineered by F. exsectoides. 

SEBASTIAN A. HARRIS (e-mail: sebastianaronh@gmail.com) and 
AMY M. SAVAGE, Center for Computational and Integrative Biology, Rut-
gers University-Camden, Camden, New Jersey 08102, USA.

PLETHODON CINEREUS (Eastern Red-backed Salamander) 
and PLETHODON ELECTROMORPHUS (Northern Ravine 
Salamander). HYBRIDIZATION. Plethodon cinereus and P. 

Fig. 1. Surface activity of Notophthalmus viridiscens outside of an 
ant mound constructed by Formica exsectoides (Allegheny Mound 
Ants): A) initial capture of a Notophthalmus viridiscens walking up 
the mound; B) a second capture, at the same mound a day after the 
initial encounter.
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electromorphus are the only species of small Plethodon in Ohio. 
Their ranges throughout the state have intrigued biologists, as 
some areas have sharp boundaries between species, while in oth-
ers, both species can be found under the same cover object. We 
report a hybrid individual in Brownhelm Township, Lorain Coun-
ty, Ohio, USA, near the northwestern-most extent of the range of 
P. electromorphus. To our knowledge, this is the first case of hy-
bridization documented in Lorain County. The individual was re-
corded in Mill Hollow Bacon Woods Park (41.3811°N, 82.32103°W; 
WGS 84), which contains both species, and both color morphs of P. 
cinereus. Tail tissues were collected for population genetic studies, 
which assessed color polymorphism and mitochondrial clades 
using microsatellite DNA (Hantak et al. 2019. Ecography 42:1383–
1394; Waldron et al. 2019. J. Herpetol. 53:144–153). Twenty-three 
tissues were collected, including P. cinereus (N = 20), P. electromor-
phus (N = 2), and the putative hybrid (N = 1). The hybrid’s color 
morph was recorded in the field as red-striped, a coloration pres-
ent in P. cinereus but not P. electromorphus. However, mitochondri-
al DNA was consistent with a P. electromorphus haplotype found 
in the two samples of P. electromorphus at this site, and known 
mtDNA sequences. Ten microsatellite loci designed for P. cinereus 
highly suggest that the individual is a hybrid; for the two samples 
of P. electromorphus, alleles were either completely unique from 
those of P. cinereus at this site (4 loci), or found in P. electromorphus 
and only one sample of P. cinereus (1 locus). The remaining loci 
failed to amplify for P. electromorphus (null alleles; 4 loci) or were 
fixed and shared between species (1 locus). The hybrid individual 
was heterozygous for the former five loci mentioned, possessing 
a diagnostic P. electromorphus allele, and an allele present in P. ci-
nereus. For loci which failed to amplify in P. electromorphus, the 
hybrid sample exhibited only a P. cinereus allele, or in one case had 
an allele sampled in only that individual. The genotype is overall 
suggestive of an F1 hybrid.

Hybridization between P. cinereus and P. electromorphus was 
first reported in Wayne County, Ohio (Highton 1999. Herpetologica 
55:43–90). Since then, “widespread hybridization” was reported in 
Wayne and five additional counties nearby (Lehtinen et al. 2016. 
Copeia 104:132–139). The actual degree of hybridization reported 
by the study warrants caution, as the genetic analyses interpreted 
all SNPs within each gene as independent loci, which is typically 
not appropriate for clustering algorithms because SNPs within 
genes are often linked. Indeed, we did not observe evidence 
of such extensive hybridization in sympatric localities across 
northern Ohio. The hybrid sample was the only salamander with 
a red dorsum observed with P. electromorphus mtDNA in all of our 
observations. Nevertheless, the presence of some hybridization 
is apparent, and our finding demonstrates hybridization further 
into the northern range of P. electromorphus. This extension of the 
known range of hybridization offers an opportunity for biologists 
to further study the interactions between these two species in 
sympatry. 

BRIAN WALDRON, Ohio University, Department of Biological Sciences, 
107 Irvine Hall, Athens, Ohio, USA (e-mail: bw120818@ohio.edu); MAGGIE 
HANTAK, University of Florida, Florida Museum of Natural History, 3215 Hull 
Rd, Gainesville, Florida, USA (e-mail: mh433113@ohio.edu).

PLETHODON CINEREUS (Eastern Red-backed Salamander). 
FREQUENCY OF SILVER-WHITE DORSAL STRIPE. Coloration in 
the salamander Plethodon cinereus is highly variable, with at least 
eight distinct color phenotypes known (Moore and Ouellet 2014. 
Can. Field-Nat. 128:250–259). Of these, the most common color 
phenotypes are the “red-backed” morph in which individuals 

have a dorsal stripe, and the “lead-backed” morph, which lack 
a dorsal stripe (Petranka 1998. Salamanders of the United States 
and Canada. Smithsonian Books, Washington, D.C. 587 pp.; 
Moore and Outllet 2014, op. cit.). Although the dorsal stripe of red-
backed individuals is typically red-orange in coloration, individu-
als with atypically colored dorsal stripes are occasionally reported, 
such as those with dorsal stripes that are shades of brown, yellow, 
gray, pink, or white (Petranka 1998, op. cit.; Hulse et al. 2001. Am-
phibians and Reptiles of Pennsylvania and the Northeast. Cornell 
University Press, Ithaca, New York. 419 pp.; Moore and Ouellet 
2014, op. cit.). Individuals with silver-white dorsal stripes (Fig. 1) 
are rare and have been reported in Quebec, Canada and several 
states including Massachusetts, New York, Ohio, and Pennsylva-
nia, USA (reviewed by Ouellet and Moore 2016. Can. Field Nat. 
130:133–136).

Few data have been published regarding the frequency 
of individuals with a silver white dorsal stripe in P. cinereus 
populations. Haines-Eitzen (2015. Herpetol. Rev. 46:610) found 
one silver-white striped individual among “abundant” red-
backed and lead-backed morphs in New York, USA. Ouellet and 
Moore (2016, op. cit.) found two silver-white striped individuals 
in Quebec, Canada within two respective locations among 29 
and 49 red-back morphs with a typical dorsal stripe. These 
observations suggest that silver-white striped individuals occur 
in low frequency within these populations. Herein, I report an 
observation of a population of P. cinereus with a greater frequency 
of individuals bearing silver-white dorsal stripes than has been 
previously reported in the literature.

On 18 April 2018 between ca. 1100 and 1400 h, I conducted 
a natural cover object survey for salamanders within a wooded 
vernal pool complex in Mexico, Montour County, Pennsylvania, 
USA (41.016°N, 76.747oW; WGS 84). All salamanders were 
identified and then released at the site of capture. During this 
survey, I recorded the number of “red-back” morph P. cinereus 
that displayed typical (red-orange) dorsal stripe coloration, those 
that displayed silver-white dorsal stripes, and the number of lead-
back morph individuals found. I found a total of 87 individual P. 
cinereus during the survey. Of these, 11 individuals (12.6%) bore 
silver-white dorsal stripes, 59 individuals (67.8%) bore typically 
colored (red-orange) dorsal stripes, and 17 individuals (19.5%) 
were of the lead-back phase.

Although P. cinereus at this site with a silver-white dorsal 
stripe were still a minority, the frequency of individuals of this 

Fig. 1. Plethodon cinereus from Montour County, Pennsylvania, USA 
with silver-white dorsal stripe. 
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phenotype was much greater than that of other observations 
reported in the literature, which appear to represent observations 
of single, anomalous individuals (e.g., Haines-Eitzen 2015, op. 
cit.; Neff et al. 2015. Herpetol. Notes 8:599–601; Ouellet and 
Moore 2016, op. cit.). Therefore, the relatively high frequency of 
this phenotype at this location appears to be unusual. Presently, 
little is known regarding what extent environmental vs. genetic 
factors influence color variation in P. cinereus populations 
(Ouellet and Moore 2016, op. cit.). The site reported herein 
consists of a small wetland/forest fragment bordered on all 
sides by agricultural fields and a large stream. Therefore, if this 
phenotype has a genetic basis, its frequency in this population 
may be the result of interbreeding within a small population of 
isolated individuals. 

Observations reported herein were conducted under 
protocol approved by the Bloomsburg University of Pennsylvania 
Institutional Animal Care and Use Committee (Protocol-149) 
and with a Pennsylvania Fish and Boat Commission license.

SEAN M. HARTZELL, Department of Biological and Allied Health Sci-
ences, Bloomsburg University of Pennsylvania, Bloomsburg, Pennsylvania 
17815, USA; e-mail: seanhartzell77@gmail.com.

URSPELERPES BRUCEI (Patch-nosed Salamander). DEFEN-
SIVE BEHAVIOR. Urspelerpes is a monotypic genus of lungless 
salamander (family Plethodontidae, tribe Spelerpini) endemic 
to the Appalachian foothills of northeastern Georgia and west-
ern South Carolina, USA (Camp et al. 2009. J. Zool. 279:86–94). 
Although a decade has passed since its description, there is still 
little known about this rarely encountered species. In this note, I 
document what I believe to be an antipredator posture exhibited 
by a newly metamorphosed U. brucei. On 14 September 2018 I 
captured a newly metamorphosed U. brucei and was attempting 
to keep it on a Rhododendron leaf for pictures. After a few min-
utes of handling the salamander it suddenly stood still and raised 
the posterior two-thirds of its tail into the air (Fig. 1). It held this 
pose for a few moments before attempting to jump off of the leaf 
again. Research in the late 1970s on antipredator adaptations 
in salamanders showed that some species of Eurycea (which is 
sister to Urspelerpes) displayed similar behavior (Brodie et al. 
1977. Copeia 1977:523–535). This study noted these and related 
hemidactyliines/spelerpines propensity for raising their tails to-
wards perceived threats, suggesting that this group has evolved 
adaptations such as bright coloration, a high density of granular 
cells along the dorsal side of the tail, tail autonomy, and of course 
tail displaying behaviors explicitly for defense against predation. 
More pronounced responses also showed the salamanders tuck-
ing their heads under their tails. With such examples in mind, I 

believe that U. brucei may possess similar antipredator adapta-
tions to its close relatives, but further study is required to deter-
mine the frequency of and variation in this tail raising behavior, 
as well as the presence of the granular cells and noxious secre-
tions seen in Eurycea.

TYLER L. BROCK, Department of Biology, Southeastern Louisiana 
University, 808 N. Pine St., Hammond, Louisiana 70402, USA; e-mail: tyler.
brock@selu.edu.

ANURA — FROGS

AGALYCHNIS CALLYDRIAS (Red-eyed Tree Frog) and THECA-
DACTYLUS RAPICAUDA (Northern Turnip-tailed Gecko). AB-
NORMAL AMPLEXUS. Unusual amplexus of anurans on other 
species, taxonomic orders (e.g., salamanders) or even amphib-
ian carcasses and inanimate objects have been documented 
worldwide (Mollov et al. 2010. Biharean Biol. 4:121–125; Si-
movic et al. 2014. Herpetol. Notes 7:25–29; Carvajal-Márquez et 
al. 2018. Act. Zool. Mex. 34:1–3). Some of these authors provide 
potential causes for this behavior such as reproductive inter-
ference, chemical response, confusion of objects with poten-
tial mates that are not performing release calls, or species with 
explosive reproduction. However, more research is needed to 
understand these aberrant behaviors. Here, we report an un-
usual new type of aberrant amplexus: a tree frog amplecting an 
arboreal gecko.

On 4 November 2019, during a night hike at the Cahuita 
Wildlife Lodge, Province of Limón, Costa Rica (9.75950°N, 
82.87271°W; WGS 84; 20 m elev.) a male Agalychnis callidryas was 
observed in amplexus with a Thecadactylus rapicauda outside 
of a bungalow (Fig. 1). The amplexus was in progress when first 
observed and the A. callidryas amplected the T. rapicauda for an 
additional 15 min, even with the T. rapicauda moving across the 
walls and wood rails. The A. callidryas released the T. rapicauda 
probably after being disturbed by the flashlights of the hikers. 
Both species are sympatric and abundant in Costa Rica (Savage 
2002. The Amphibians and Reptiles of Costa Rica: A Herpetofauna 
between Two Continents, between Two Seas. University of 
Chicago Press, Chicago, Illinois. 934 pp.). Intraspecific amplexus 
has previously been reported for the genus Agalychnis: a male 
A. callydrias amplected a male Cruziohyla sylviae (Splendid Leaf 
Frog; Marchant et al. 2015. Herpetol. Rev. 46:229) in Costa Rica, 
and a male Agalychnis moreleti (Morelet’s Leaf Frog) amplected 
a female Smilisca baudinii (Mexican Tree Frog) in Mexico 
(Vázquez-Cruz et al. 2019. IRCF Amphib. Rept. 26:140–141). 

Fig. 1. Juvenile Urspelerpes brucei raising its tail into the air.

Fig. 1. Male Agalychnis callidryas in amplexus with a Thecadactylus 
rapicauda in Costa Rica. The gecko moved across walls with the frog 
still amplected (left). Closer view minutes before the frog released 
the gecko (right). 
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Thecadactylus rapicauda regularly forage next to buildings, 
looking for large insects attracted by artificial lights (Acosta-
Chaves et al. 2015. Mesoam. Herpetol. 2:197–199) so we do not 
believe this is an example of reproductive interference. The A. 
callidryas may have amplected the T. rapicauda when confused 
during reproductive arousal with a large female A. callidryas. To 
the best of our knowledge, this is the first published record of an 
A. callidryas amplecting a reptile, and probably one of the first 
records of an anuran amplecting a lizard.

VÍCTOR J. ACOSTA-CHAVES, Recinto de Paraíso, Universidad de 
Costa Rica, Costa Rica (e-mail: victor.acosta@ucr.ac.cr), SUSANA GUTI-
ERREZ-ACUÑA, San José, Costa Rica (e-mail: sugutierreza@gmail.com); 
FERNANDO DAVIS-BROWN, Wildlife Lodge Cahuita, Limón, Costa Rica 
(e-mail: cahuitawildlifelodge@gmail.com).

ALYTES OBSTETRICANS (Common Midwife toad). COLOR-
ATION. During surveys for the regional atlas, we observed an 
Alytes obstetricans tadpole with unusual coloration—a uniform 
pale background color, but with very minimal amounts of the 
dark reticulate dorsal pattern in the tail that is usually typical for 
this species (Fig. 1). This individual presented dark eyes, instead 
of the red eyes typical of albinism. The tadpole was observed 
near a small stream on 21 January 2020, in Vigo, Pontevedra, 
Spain. Leucistic morphs are uniformly colored, having virtually 
no dark markings, with dark eyes. Albinism sensu lato has been 
recorded in some species of Alytes (Benavides et al. 2000. BAHE 
11:83; Diego-Rasilla and Luengo 2000. BAHE 18:92–93).

MIGUEL DOMÍNGUEZ COSTAS (e-mail: miguelcostasgalicia@gmail.
com) and CESAR AYRES, AHE-Galicia, Barcelona 86 6C. 36211, Vigo (Pon-
tevedra), Spain (e-mail: cesar@herpetologica.org).

ATELOPUS COYNEI (Coyne’s Harlequin Frog). REPRODUC-
TION. Previous work on harlequin toads (genus Atelopus) dem-
onstrate wide variability in breeding throughout the year, and in 
many species, it is unclear what mechanism (e.g., rains, calling 
males) initiates breeding behavior (Lötters 1996. The Neotropical 
Toad Genus Atelopus, Checklist-Biology-Distribution. M. Vences 
and F. Glaw Verlags, Köln, Germany. 143 pp.). Atelopus coynei is 
endemic to Ecuador and had not been sighted since 1984 (only 
four years after it was described; Santiago et al. 2004. The IUCN 

Red List of Threatened Species 2004:e.T54501A11151836) until 
rediscovered in 2012 (http://inaturalist.org/observations/55996, 
accessed 17 Feb 2020). The original description suggests breed-
ing may occur in the early dry season (June–September) as evi-
denced by high concentrations of males near the river in July 
1976 (Miyata 1980. Breviora 458:1–10). Here, I report a breeding 
pair of A. coynei following the first heavy rain events of the wet 
season (December 2019; Fig. 1).

This observation was made in Chinambí, Carchi Province, 
Ecuador (exact coordinates withheld due to the sensitivity 
of the population). I found one pair of A. coynei in axillary 
amplexus and one lone male near the stream on 10 December 
2019, nearly two weeks prior to the summer solstice (21 
December 2019) and after unusually high rains during that 
period (7–10 December 2019). Although the rainy season in the 
region ranges from December to May, heavy rainfall typically 
does not occur until January and peaks in February-March, 
with high variability in the months before and after the wet 
season (Garreaud 2009. Adv. Geosci. 22:3–11). Our finding of 
the amplexed pair immediately following this early rain event 
suggests that rain events may initiate breeding in this species, 
although more evidence is needed to be conclusive.

To my knowledge, this observation is the first reported 
finding of an A. coynei breeding pair in amplexus in situ. If 
original observations of high streamside densities of males by 
(Miyata 1980, op. cit.) do indicate breeding in July during the 
dry season, our observations together suggest that breeding can 
occur throughout the year. Alternatively, Miyata (1980, op. cit.) 
may have been unable to detect frogs throughout successive 
visits because of increasing human disturbance, rather than 
breeding behavior patterns. Miyata (1980, op. cit.) noted that 
human disturbance could explain their observations, as they 
observed increased pollution and sediment run off from 
human disturbance in returning trips (both in the same and 
different seasons) from the initial collection. Therefore, their 
observation of relatively high abundance in July 1976 (taken 
as evidence for breeding) could be due to sampling a healthier 
population, with all subsequent trips sampling a declining 
population. Lastly, there could be population differences 
in breeding patterns due to geographic location, as this is a 
different population than described by Miyata (1980, op. cit.). 
This observation provides new information on the breeding 
behavior of A. coynei as the only report of a breeding pair in 

Fig. 1. Leucistic morph of Alytes obstetricans tadpole from Ponteve-
dra, Spain. 
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Fig. 1. Male and female Atelopus coynei from Carchi Province, Ecua-
dor in axillary amplexus. 
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situ and suggests that breeding may be in part initiated by rain 
events. I hope this note will be useful in continued research, 
management, and conservation of this species.

This observation was made possible by my field crew: 
Alex Achig-Vega, Diego Quirola, Morley Read, and Clever 
Velez, as well as resources and personnel from collaborating 
institutions: Centro Jambatu de Investigación y Conservación 
de Anfibios (Luis A. Coloma), Universidad Tecnológica 
Indoamérica (Mónica Páez-Vácas, David Salazar-Valenzuela) 
and Michigan State University (Sarah W. Fitzpatrick). All work 
involving animals was approved by IACUC (PROTO201900341). 
Fieldwork was funded by National Geographic Early Career 
Grant EC-60150R-19 awarded to Kyle Jaynes.

KYLE E. JAYNES, Kellogg Biological Station, Michigan State Univer-
sity, 3700 E. Gull Lake Dr., Hickory Corners, Michigan 49060, USA; e-mail: 
jaynesky@msu.edu.

ATELOPUS HOOGMOEDI (Hoogmoed Harlequin Toad), RHI-
NELLA CASTANEOTICA (Para Toad), RHINELLA LESCUREI, 
and AMEEREGA PULCHRIPECTA (Silverstone’s Poison Frog). 
CLIMBING BEHAVIOR. Climbing behavior is common in a va-
riety of vertebrates, including amphibians, reptiles, birds, and 
mammals (Hill et al. 2018. J. Exp. Biol. 221:jeb168179). This be-
havior offers many advantages, including access to safety from 
ground-dwelling predators, resting places, and access to food 
(Granda-Rodriguez 2008. Herpetotropicos 4:87–93). Climbing 
behavior has been reported for bufonids of the genus Rhinella: 
R. margaritifera and R. castaneotica (De Noronha et al. 2013. 
Herpetol. Bull. 124:22–23). In this study, we provide data on 
climbling behavior for two species listed as “Data Deficient” (R. 
lescurei and Ameerega pulchripecta) and one listed as “Vulner-
able” (Atelopus hoogmoedi; https://www.iucnredlist.org, ac-
cessed 30 January 2020).

Observations were made during nocturnal visual encounter 
surveys (Heyer et al. [eds.] 1994. Measuring and Monitoring 
Biological Diversity: Standard Methods for Amphibians. 
Smithsonian Institution Press, Washington, D.C. 384 pp.), 
from 2018 to 2019, in two protected areas in Amapá, Brazil: 
(1) Cancão Municipal Natural Park (0.9008°N, 52.0134°W), 

Mmunicipality of Serra do Navio, and (2) Reserva Extrativista 
Beija Flor Brilho de Fogo (0.8289°N, 52.1878°W), Municipality 
of Pedra Branca do Amapari.

In Cancão Municipal Natural Park we observed three Rhinella 
castaneotica (Bufonidae) and one Ameerega pulchripecta 
(Dendrobatidae). The first R. castaneotica was recorded on 
a leaf, near some temporary water bodies, 108 cm above the 
ground (Fig. 1A). The second (Fig. 1B) and the third individuals 
(Fig. 1C) were observed at 32 cm and 47 cm, respectively, above 
the ground inside the forest. One A. pulchripecta was observed 
on a leaf 50 cm from the soil surface, on the edge of the forest 
near a trail (Fig. 1D).

In Reserva Extrativista Beija Flor Brilho de Fogo we observed 
climbing behavior in three Atelopus hoogmoedi, one R. 
castaneotica, and one R. lescurei. One adult male A. hoogmoedi 
was recorded on an “Aninga” leaf (Montrichardia arborescens), 
176 cm above the water (Fig. 2A) at Igarapé Água Fria. One 
juvenile A. hoogmoedi was also found on a leaf 43 cm above 
the ground, inside paleovárzea forest. The third A. hoogmoedi 
was recorded on the trunk of a tree 174 cm above the ground 
(Fig. 2B). The fourth specimen, a juvenile R. castaneotica, was 
recorded on a leaf 53 cm above the ground (Fig. 2C), and the 
fifth specimen found was R. lescurei on a stem at 154 cm above 
the ground (Fig. 2D).

The climbing behaviors observed in terrestrial bufonids 
and dendrobatids could be due to shifting predator avoidance 
strategies (Toledo et al. 2011. Ethol. Ecol. Evol. 23:1–25). In this 
study it was evident that a wide range of perches were available 
at a variety of heights for the bufonids. Further contributions to 
climbing behavioral data can help in taxonomic issues and in 
effective biodiversity conservation strategies given the current 
scenario of growing deforestation in the Brazilian Amazonia.

ALINE E. OLIVEIRA-SOUZA (e-mail: alineesouza1999@gmail.com), 
THIAGO M. BRITO, MARIA MADALENA S. SANTANA, TAMYLLES S. 
REIS, ANA LUIZA SANGEL SOEIRO, and CARLOS E. COSTA-CAMPOS, 
Laboratório de Herpetologia, Departamento de Ciências Biológicas e da 
Saúde, Universidade Federal do Amapá, Campus Marco Zero do Equador, 
68903-419, Macapá, Amapá, Brazil.

Fig. 1. Individuals of the bufonid Rhinella castaneotica (A, B, C) and 
dendrobatid Ameerega pulchripecta (D) observed on vegetation 
above ground level, in the Cancão Municipal Natural Park, munici-
pality of Serra do Navio, Amapá, Brazil.

Fig. 2. Individuals of the bufonids Atelopus hoogmoedi (A, B), Rhinella 
castaneotica (C) and Rhinella lescurei (D) observed on vegetation 
above ground level, in the Reserva Extrativista Beija Flor Brilho de 
Fogo, municipality of Pedra Branca do Amapari, Amapá, Brazil.
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CRAUGASTOR PODICIFERUS (Piglet Flesh-bellied Frog). EL-
EVATION. Craugastor podiciferus is a small, diurnal flesh-bellied 
frog with highly variable cryptic patterns and coloration. Rang-
ing throughout Costa Rica on the slopes of the Tilarán, Central, 
and Talamanca mountain ranges and adjacent western Panama, 
C. podiciferus occurs in an elevational range between 1089–2650 
m. Among Craugastor species in Costa Rica, the high elevational 
extent of C. podiciferus is second only to C. melanostictus (1150–
2700 m; Savage 2002. The Amphibians and Reptiles of Costa 
Rica: A Herpetofauna between Two Continents, between Two 
Seas. University of Chicago Press, Chicago, Illinois. 934 pp.). Over 
a five-day period (13–17 May 2019) we observed nine C. podic-
iferus, five males, three females and one juvenile above 2650 m 
in primary montane cloud forest along the Los Robles trail in San 
Gerardo de Dota, Puntarenas Province, Costa Rica in the Chacon 
Private Reserve. We used existing keys to identify the frogs we en-
countered as C. podiciferus. We also shared photographs of the 
frogs we encountered with a herpetologist familiar with Costa 
Rican herpetofauna and the region and he corroborated our 
identification (J. Cossel Jr., pers. comm.). There is much cryptic 
diversity in this species complex however (Arias 2019. Ph.D. Dis-
sertation, Universidad Nacional Autónoma de México, Mexico 
City, Mexico. 247 pp.), and future work with our study population 
should include sampling for genetic sequencing.

On 13 May 2019 we found three specimens above 2650 m. At 
1017 h we found a male (9.5498°N, 83.7877°W; WGS 84; 2714 m 
elev.), at 1043 h a female (9.5496°N, 83.7869°W, WGS 84; 2749 m 
elev.), and at 1055 h a male (9.5492°N, 83.7857°W; WGS 84; 2776 
m elev.). On 15 May 2019 we found one specimen above and two 
at 2650 m. At 1450 h we found a male (9.5488°N, 83.7883°W; WGS 
84; 2704 m elev.) and at 1509 we found a female and a juvenile 
in close proximity to each other (9.5489°N, 83.7894°W; WGS 84; 
2652 m elev.). On 17 May 2019 we found another three specimens 
above 2650 m, a male at 1105 h (9.5500°N, 83.7870°W; WGS 84; 
2750 m elev.), another male at 1108 h (9.5499°N, 83.7870°W; WGS 
84; 2746 m elev.), and a female at 1126 h (9.5493°N, 83.7859°W; 
WGS 84; 2777 m elev.).

These discoveries extend the elevational range for C. 
podiciferus by 127 m to 2777 m. Recent reviews of specimen 
collections have not recorded this species above 2650 m (Cossel 
and Kubicki 2017. A Field Guide to the Frogs and Toads of Costa 
Rica. BookBaby, Pennsauken, New Jersey. 224 pp.; Leenders 2016. 
Amphibians of Costa Rica. Comstock Publishing Associates, 
Ithaca, New York. 269 pp.) suggesting previously incomplete data 
on upper elevational limits and/or elevational range expansion 
due to climate change. A more complete understanding of upper 
elevational limits in montane species are important and should 
be further investigated as a warming climate shifts montane 
animal species into previously unsuitable elevations.

We thank John Cossel Jr. for assistance in verification of our 
identifications and for helpful comments on an earlier version of 
this manuscript.

DEREK ROSENBERGER (e-mail: dwrosenberger@olivet.edu), DAKO-
TAH HENN, (e-mail: dthenn@olivet.edu), TANNER SENTI, (e-mail: tsenti@
olivet.edu) and NICHOLAS TROENDLE, Olivet Nazarene University, One 
University Avenue, Bourbonnais, Illinois 60914, USA (e-mail: njtroendle@
olivet.edu).

CYCLORAMPHUS BANDEIRENSIS (Bandeira Button Frog). 
ANTIPREDATOR MECHANISM. Cycloramphus bandeirensis 
(Cycloramphidae) is an anuran endemic to the Brazilian Atlan-
tic Rainforest, known only from its type locality at the Pico da 

Bandeira, at 2450–2890 m elev. in the Parque Nacional do Ca-
paraó (PARNA Carapaó), Espírito Santo, southeastern Brazil 
(Verdade et al. 2019. Phyllomedusa 18:159–175). As prey for a 

Fig. 1. Death feigning in adult (A, B) and juvenile Cycloramphus ban-
deirensis (C) from Espírito Santo, Brazil. 
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variety of invertebrates and vertebrates, anurans have evolved a 
wide range of defensive tactics as antipredator mechanisms to 
avoid being eaten. These vary from behavioral to physiological 
and/or morphological mechanisms, which enhance their sur-
vival (Toledo et al. 2011. Ethol. Ecol. Evol. 23:1–25; Mailho-Fon-
tana et al. 2013. J. Exp. Zool. 9999:1–13).

On 16 January 2020, during a herpetological expedition to 
PARNA Caparaó (20.44826°S, 41.80068°W; WGS 84; ca. 2600 
m elev.) four individuals of C. bandeirensis, two juveniles and 
two adults, were found at the rocky outcrop, in shallow water 
among the rocks. The first adult individual, when manipulated, 
displayed death feigning. The others were captured and 
submitted to tests that simulated a predator, using finger-only 
stimuli as demonstrated in Lourenço-de-Moraes et al. (2016. 
J. Herpetol. 26:237–244) and Ferreira et al. (2019. Behav. Ecol. 
Sociobiol. 73:69). Adult #1 showed death feigning for 2 min, 32 
sec (Fig. 1A); adult #2 for 3 min, 8 sec (Fig. 1B); juvenile #1 for 2 
min, 8 sec (Fig. 1C); and juvenile #2 for 1 min, 4 sec. Thus, here 
we report the first record of death feigning for C. bandeirensis, 
an antipredation mechanism that aims to provoke disinterest in 
possible predators (Toledo et al. 2011, op. cit.; Ferreira et al. 2019, 
op. cit.). The specimens were collected and deposited in the 
collection of the Instituto Nacional da Mata Atlântica (INMA).

This study is part of the project “Herpeto Capixaba: for the 
knowledge and conservation of amphibians and reptiles of 
Espírito Santo.” Instituto Chico Mendes de Conservação da 
Biodiversidade issued sampling permit (No. 52.838-6). We are 
thankful for support from FAPES/VALE/FAPERJ No. 01/2015 – 
Pelotização, Meio Ambiente e Logística.

UBIRATÃ F. SOUZA, Departamento de Biologia, Laboratório de Es-
tudo Herpetológicos e Paleoherpetológicos da Universidade Federal 
Rural de Pernambuco, Recife, Pernambuco, Brazil (e-mail: ubirataferreira-
souza@gmail.com); LUCAS ROSADO, Graduação em Ciências Biológicas, 
Universidade Federal de Viçosa - UFV, Viçosa, Minas Gerais, Brazil (e-mail: 
lucasrosad@outlook.com); MARIA EDUARDA BERNARDINO CUNHA, 
Programa de Pós-Graduação em Biologia Animal, Universidade Federal do 
Rio Grande do Sul, Porto Alegre, Rio Grande do Sul, Brazil (e-mail: eduarda-
bercunha@gmail.com); ERLAN PIROVANI SILVA, Centro de Ciências Ex-
atas, Naturais e da Saúde - CCENS, Rua Alto Universitário, S/N, Guararema, 
Alegre - ES, 29.500-000,Brazil (e-mail: erlanpirovani.bio@gmail.com); THIA-
GO SILVA-SOARES, Universidade Federal do Espírito Santo, Laboratório 
de Genética e Evolução Molecular, Departamento de Biologia - CCHN/
UFES. Av. Fernando Ferrari, 514, CEP 29.075-910. Vitória, ES 29.055-290, 
Brazil (e-mail: thiagosilvasoares@hotmail.com).

CYCLORANA AUSTRALIS (Giant Frog). PREDATION. Podargus 
strigoides (Tawny Frogmouth) is a nocturnal avian predator that 
is found throughout Australia (Higgins 1999. Handbook of Aus-
tralian, New Zealand and Antarctic Birds, Vol. 4, Parrots to Dol-
larbird. Oxford University Press, Melbourne, Australia. 1248 pp.). 
Despite the species being common across much of its range, its 
diet in northern Australia is largely unknown. Herein we report 
on the predation of a sub-adult Cyclorana australis by P. strigoi-
des. Cyclorana australis is a medium-large burrowing anuran 
that is common in riparian ecosystems across northern Austra-
lia (Anstis 2018. Tadpoles and Frogs of Australia. Second edition. 
New Holland Publishers, Sydney, Australia. 850 pp.).

On 21 January 2013 at ca. 2000 h, an adult P. strigoides was 
observed with a sub-adult C. australis in its mouth (Fig. 1) 15 km 
south of the township of Adelaide River (12.38039°S, 131.1465°E; 
WGS 84). The C. australis was intact and appeared to have 
several marks on its back suggesting it had been captured by the 

predator rather than being scavenged. The P. strigoides remained 
stationary for several minutes before flying into vegetation with 
the prey in its beak. The ingestion of the prey was not observed. 
To the best of our knowledge, this is the first documented record 
of predation on C. australis by P. strigoides in northern Australia. 
This observation contributes to understanding the diet of P. 
strigoides in northern Australia and identifies a new predator of 
C. australis.

CHASE ENLOE (e-mail: chasebenloe@gmail.com) and DAVID RHIND, 
P.O. Box 1082, Humpty Doo, Northern Territory 0836, Australia (e-mail: 
david.a.rhind@gmail.com).

DENDROPSOPHUS MINUTUS (Lesser Treefrog). PREDATION. 
Dendropsophus minutus is a small arboreal hylid widely distrib-
uted in South America and is typical of open areas (Frost 2020. 
Amphibian Species of the World: an Online Reference. Version 
6.0, https:amphibiansoftheworld.amnh.org, accessed 8 April 
2020). At ca. 2100 h on 14 February 2019, on a wall of an aban-
doned pool area located in the urban perimeter of Serra do Navio 
Municipality, Amapá, northern Brazil (0.89833°N, 52.00167°W; 
WGS 84), we observed the spider Avicularia cf. avicularia (Th-
eraphosidae) grasping a male D. minutus. The spider clasped the 
frog by the pelvic girdle with its pedipalps and inserted its che-
licerae into the posterior of the frog’s back. The frog remained 
motionless with its legs outstretched for a few minutes (Fig. 

Fig. 1. Podargus strigoides (Tawny Frogmouth) with a Cyclora-
na australis in its beak.
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1). Records of arthropods preying on D. minutus have been re-
ported in the literature, including a list made by Dias-Souza et 
al. (2019. Alytes 37:63–66.) of predation events on this species. 
Nevertheless, this is the first report of the spider A. cf. avicularia 
preying on D. minutus.

VINÍCIUS A. M. B. FIGUEIREDO (e-mail: viniciusantonio31@gmail.
com) and CARLOS E. COSTA-CAMPOS, Laboratório de Herpetologia, De-
partamento de Ciências Biológicas e da Saúde, Universidade Federal do 
Amapá, Campus Marco zero do Equador, 68903-419, Macapá, Amapá, Bra-
zil (e-mail: eduardocampos@unifap.br).

DUTTAPHRYNUS PARIETALIS (Indian Toad) and DUTTAPHRY-
NUS MELANOSTICTUS (Asian Common Toad). MICROHABI-
TAT USE. This report is on tree-microhabitat use by two species of 
toads, Duttaphrynus parietalis and D. melanostictus. Duttaphry-
nus parietalis is a Near Threatened toad endemic to the Western 
Ghats in elevations ranging from 400–900 m (Biju et al. 2004. The 
IUCN Red List of Threatened Species 2004:e.T54725A11194867, 
accessed 5 April 2020). It is considered a widespread forest and 
wetland dwelling species, but is experiencing population de-
clines (Biju et al. 2004, op. cit.), and is fossorial in moist tropical 
evergreen and semi-evergreen forests. It breeds in slow-moving 
stretches of streams. Since the species is terrestrial and occupies 
forested areas, declining habitat quality is a major threat. Dut-
taphrynus melanostictus is an abundant species in south and 
southeast Asia. It is found up to 1800 m elevation in a wide range 
of habitats including forests, wetlands, shrublands, and human 
modified habitats. It is known to breed mainly in the Monsoon 
season (April to September; van Dijk et al. 2004. The IUCN Red 
List of Threatened Species 2004:e.T54707A86445591, accessed 5 
April 2020; Mohapatra et al. 2013. Amphibians of Nandankanan, 
Nandankanan Biological Park, Forest Department, Odisha. Jyoti 
Graphics, Bhubaneswar, India. 58 pp.). Eggs are deposited in still 
or slow-moving water and temporary pools.

Both species were observed in the wet-evergreen forests 
in the core area of Silent Valley National Park in the southern 
Western Ghats in Kerala, India. During a survey for tree-cavity 
using vertebrates we observed D. parietalis in a dendrothelm in 
the tree Xanthophyllum arnottianum (Polygalaceae) on 5 May 
2019 at 1035 m elev. (Fig. 1). The X. arnottianum was a small tree 
(height = 5 m) and the dendrothelm was formed in the trunk 
due to a broken branch and opened from the top. The cavity was 
located 0.6 m above the ground and the diameter of the stem at 

cavity height was 0.20 m. The cavity had only one, nearly circular 
entrance with 100% visibility. The cavity entrance was oriented 
to 0° and its dimensions were: entrance length, 7 cm; entrance 
width, 6 cm; vertical depth, 30 cm. During cavity inspection 
the female popped out of the cavity and blocked the entrance 
preventing inspection of the cavity content. It stayed there until 
we left. The species was identified with the help of the distinct 
parietal ridge on the head. The tree being used by the species 
was ca. 20 m away from the nearest track path. Through the size 
and features of the individual it was evident that it was a female 
D. parietalis. Since the observation coincided with the breeding 
season of D. parietalis the cavity may have been a breeding hole 
as the individual was reluctant to leave and this species is known 
to use temporary pools for breeding. 

During a routine survey in the same habitat we observed 
a female D. melanostictus resting in a tree-cavity on 3 March 
2020 at 1051 m elev. (Fig. 2). The cavity was a fissure formed in a 
Myristica dactyloides (Myristicaceae) trunk 0.8 m above ground 
level. The diameter of the trunk at cavity height was 0.18 m. The 
cavity entrance was oval shaped with the following dimensions: 
entrance length, 11 cm; entrance width, 7 cm; horizontal depth, 
12 cm. The cavity was oriented to 20° with 100% visibility, was 
filled with soil, and the D. melanostictus observed was sleeping. 
The cavity being used was close to a fire line and ca. 8 km 

Fig. 1. Adult Dendropsophus minutus preyed upon by Avicularia cf. 
avicularia at Serra do Navio, Amapá, Brazil. 
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Fig. 1. Duttaphrynus parietalis guarding the entrance of a tree-cavity 
in India.

Fig. 2. Duttaphrynus melanostictus resting in a tree-cavity in India.
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away from the D. parietalis observation site. Duttaphrynus 
melanostictus is reported to use a diversity of microhabitats such 
as cavities in logs and moist holes and crevices of tree trunks for 
refuge (Deuti and Raha 2010. Rec. Zool. Surv. India 110:7–26). An 
additional observation of tree-cavity use by this species is known, 
where an individual was observed in a cavity in a Coconut Tree 
on Havelock Island in the Andaman Archipelago, but that cavity 
seemed to be shallow and approximately equal to the size of 
the toad (https://www.projectnoah.org/spottings/951876005, 
accessed 5 April 2020).

Many anurans, including bufonids, are reported to depend 
on arboreal structures and temporary pools such as tree-cavities 
and phytotelms for breeding, hibernation, and refuge (Lehtinen 
2004 [ed]. Misc. Publ. Mus. Zool. Univ. Michigan No. 193, 73 pp.). 
The majority of the available literature on the toad species of 
India addresses their occurrence and distribution mostly from 
fossorial habitats. Although toads are mainly terrestrial species, 
they often use arboreal habitats, but there is a lack of information 
on the characteristics of the arboral structures they use. Few 
observations have reported the use of tree-cavities as refugia or 
resting places (Deuti and Raha 2010, op. cit.; Harikrishnan and 
Vasudevan 2018. Alytes 36:238–265; Dinesh and Radhakrishnan 
2019. In Zsi [ed.], Fauna of Namdapha Tiger Reserve, Arunachal 
Pradesh, pp. 65–82. Zoological Survey of India, Kolkata, India). 
This report gives insight to the characteristics of tree-cavities 
used by D. parietalis and D. melanostictus which may be helpful 
in understanding their habitat requirements.

We thank the Ministry of Environment, Forests and Climate 
Change, Government of India for funding the project.
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ELEUTHERODACTYLUS ANTILLENSIS (Puerto Rican Red-eyed 
Frog). PARASITES. There are two genera of nematodes reported 
to infect Eleutherodactylus antillensis: Parapharyngodon (spe-
cifically P. garciae) and Strongyloides (Schmidt and Whittaker 
1975. Parasitology 70:287–294). This report constitutes the first 
record of a parasite of the genus Cosmocercoides (order Ascari-
dida) using E. antillensis as a host (Fig. 1). Dyer et al. (1995. Trans. 
Illinois State Acad. Sci. 88:39–41) first reported Parapharyngodon 
garciae and Aplectena sp. in Eleutherodactylus coqui; they also 
studied other species, but no parasites were found. According to 
Medina (2008. M.Sc. Thesis, University of Puerto Rico, Mayagüez 
Campus, Puerto Rico. 282 pp.) more than 80,000 species of nem-
atodes have been described but there are probably more than 
half a million species still undiscovered. About 15,000 nematode 
parasites have been described. Despite their diversity of habitat, 
the nematodes have a remarkable consistency of shape, normal-
ly being vermiform, long and slender with tapering ends (Me-
dina 2008, op. cit.).

During our study, four E. antillensis were collected and one 
individual showed the presence of nematode parasites. The frog 
was an adult male (25.13 mm SVL, 3.0 g) and was actively calling 
when collected. The nematode was coiled inside the entire 
intestine and part of the stomach. The parasite was identified 
as Cosmocercoides n. sp. and the total parasite mass was one-
third of the body weight of the coqui. This is the first report of 
Cosmocercoides parasitizing the genus Eleutherodactylus and 
is a new location record for this parasite in Puerto Rico. In 
addition, we found two males and 11 more females in the same 
E. antillensis (Fig. 2). These nematodes were small with a white 

fusiform body. Males present a cuticle with transverse striae with 
body lengths between 8.0 mm to 9.0 mm. Females have body 
lengths between 15.0 mm to 25.0 mm with evidence of sexual 

Fig. 1. A) Male Eleutherodactylus antillensis in a bromeliad; B) nema-
todes extracted from the male coqui and fixed in 10% formalin.

Fig. 2. A) Cosmocercoides sp. found in Eleutherodactylus antillensis; 
B) male anterior area; C) male posterior area; D) male posterior area 
10×; E) female whole body.
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dimorphism. Yamaguti (1961. Systema Helminthum, Vol. III. The 
Nematodes of Vertebrates, Part I and II. Interscience Publishers, 
New York, New York. 100 pp.) described Cosmocercoides as 
parasites in the digestive tracts of amphibians. Males of this 
genus are described as follows: tail long, tapering; no bursate 
caudal alae; and gubernaculum present. Females also have 
long, tapering tails with vulva past mid-body. We found these 
characteristics described by Yamaguti (1961, op. cit.) in the 
nematodes we collected. It is important to mention that this 
parasite could be present in more eleutherodactylid frogs that 
share the same habitat, especially disturbed ones.

Cosmocercoides has been reported in other vertebrates 
around the world. Cosmocercoides variabilis was reported in 
Bufo americanus from western West Virginia, USA (Joy and 
Bunten 1997. J. Helminthol. Soc. Washington 34:102–105) 
and Rana pipiens from Ohio, USA (Odlaug 1954. Ohio J. Sci. 
54:126–128). Watermolen (2014. Parasites and disease-causing 
organisms reported from Wisconsin amphibians and reptiles. 
Miscellaneous Publication PUB-SS-1145. Bureau of Science 
Services, Wisconsin Department of Natural Resources, Madison, 
Wisconsin) reported Cosmocercoides dukae and C. variabilis 
as parasites of several amphibian species including Anaxyrus 
americanus  and Lithobates clamitans. Rizvi and Bursey (2014. 
Acta Parasitol. 59:80–84) reported a new species of Cosmocercoides 
in Duttaphrynus himalayanus (Bufonidae) from Dehradun, 
India. Avila et al (2010. J. Parasitol. 96:558–560) reported a new 
species of Cosmocercoides from a gymnophthalmid lizard in 
western Brazil.

ALEJANDRO RIOS-FRANCESCHI, Department of Natural Sciences, 
University of Puerto Rico, Utuado, Puerto Rico 00641, USA and School of 
Science and Technology, Universidad Ana G. Méndez, Gurabo/Barcelo-
neta, Barceloneta, Puerto Rico 00617, USA (e-mail: alejandro.rios1@upr.
edu); SERGIO MEDINA, School of Science and Technology, Universidad 
Ana G. Méndez, Gurabo/Barceloneta, Barceloneta, Puerto Rico 00617, USA 
(e-mail: medinas1@uagm.edu); RAFAEL L. JOGLAR, Department of Biol-
ogy, University of Puerto Rico, Río Piedras, Puerto Rico 00664, USA (e-mail: 
rjoglar@gmail.com).

ELEUTHERODACTYLUS PORTORICENSIS (Mountain Coqui). 
ANUROPHAGY and FILIAL OOPHAGY. Anurophagy by anurans 
may be more common than frequently acknowledged, although 
the relative contribution of anurans in their diet remains mostly 
unexplored (Wells 2007. The Ecology and Behavior of Amphib-
ians. University of Chicago Press, Chicago, Illinois. 1148 pp.; 
Measey et al. 2015. PeerJ 3:e1204). Among Puerto Rican Eleu-
therodactylus spp., anurophagy has been documented from 
E. coqui (cannibalism, filial and conspecific oophagy), E. cooki 
(cannibalism), and E. wightmanae (“an unidentified juvenile 
frog”; Stewart and Woolbright 1996. In Reagan and Waide [eds.], 
The Food Web of a Tropical Rain Forest, p. 298. University of Chi-
cago Press, Chicago, Illinois; Henderson and Powell 2009. Natu-
ral History of West Indian Reptiles and Amphibians. University 
Press of Florida, Gainesville, Florida. 520 pp.). Filial oophagy in 
E. portoricensis was suggested by Stewart and Woolbright (1996, 
op. cit.) while discussing works by Townsend (1984. Ph.D. disser-
tation, The State University of New York, New York. 152 pp.) and 
Townsend et al. (1984. Anim. Behav. 32:421–431). A clarification 
of history requires the following tracking of crossed references: 
Joglar (1998. Los Coquíes de Puerto Rico. Su Historia Natural y 
Conservación. Editorial de la Universidad de Puerto Rico, San 
Juan, Puerto Rico. 232 pp.) cited Stewart and Woolbright (1996, 
op. cit.), while Henderson and Powell (2009, op. cit.) cited Stewart 

and Woolbright (1996, op. cit.) and Joglar (2005. In Joglar [ed.], 
Biodiversidad de Puerto Rico. Vertebrados Terrestres y Ecosiste-
mas. Serie de Historia Natural, p. 72. Editorial del Instituto de 
Cultura Puertorriqueña, San Juan, Puerto Rico)—the latter cit-
ing Stewart and Woolbright (1996, op. cit.)—as sources of filial 
oophagy in E. portoricensis. However, all these works, including 
Townsend (1984, op. cit.) and Townsend et al. (1984, op. cit.) re-
late to filial oophagy only in E. coqui and are inaccurate descrip-
tions for E. portoricensis. Consequently, herein we document 
interspecific anurophagy among Puerto Rican Eleutherodactylus 
and filial oophagy in E. portoricensis.

Eleutherodactylus portoricensis is a medium-size anuran 
(mean male SVL = 32.2 mm; mean female SVL = 37.8 mm) that 
occurs in high-elevation forests and inhabits the low strata 
of vegetation close to the forest leaf litter (Joglar 1998, op. 
cit.). On 1 February 2020, at 1927 h, we found a large juvenile 
E. portoricensis (20.6 mm SVL) ingesting a smaller juvenile E. 
coqui (ca. 14.0 mm SVL) to its waist (Fig. 1A–B), in the Sierra de 
Cayey Mountains (Cayey-Guayama municipalities) in southern 
Puerto Rico (18.05441°N, 66.12302°W; WGS 84; 817 m elev.). We 
left the animals undisturbed, and the ingestion was complete at 
1933 h (Fig. 1C–D). As far as we know, this is the first account 
where both species of Puerto Rican Eleutherodactylus engaged 
in interspecific anurophagy are attributed to species level.

On 15 October 2013, at 1930 h, three researchers were 
conducting a visual and acoustic survey and found a male E. 
portoricensis (32.4 mm SVL) guarding a recently-laid egg clutch 
deposited in one of the rolled marking flags (ID = A-3) used to 
delimit a census plot of a long-term research project at the same 
locality in the Sierra de Cayey Mountains. The flag was opened, 

Fig. 1. A–D) Sequence of a juvenile Eleutherodactylus portoricensis 
ingesting a juvenile E. coqui (in A, posterior part of a mechanical 
pencil shown as a reference of size); E–F) an adult male Eleuthero-
dactylus portoricensis engaged in filial oophagy. Arrow in F highlights 
the inflated left side of the abdominal cavity where bumps of eggs in 
the stomach are noted through the skin.
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the eggs were identified as recently laid, and the flag was closed 
in the hope of not disturbing the guarding male further. At 2008 
h, the guarding male was found to have eaten all but two eggs 
(4.1, 4.2 mm diameter), the left flank of the male was inflated 
with bumps indicative of eggs in its stomach (Fig. 1E, F). The 
male was left on-site at 2024 h. This observation confirms 
Townsend’s (1984, op. cit.) observation from E. coqui applicable 
to E. portoricensis: filial oophagy of eggs in early developmental 
stages was related with a significant disturbance of the nest by 
the investigator.

NEFTALÍ RÍOS-LÓPEZ, Department of Biology, University of Puerto 
Rico-Humacao Campus, Call Box 680 Humacao, Puerto Rico 00792, USA 
(e-mail: neftali.rios@upr.edu); CORALYS VICÉNS-LÓPEZ, Department of 
Biology, University of Puerto Rico-Río Piedras Campus, Call Box 23360, San 
Juan, Puerto Rico 00931, USA (e-mail: coralys.vicens@upr.edu).

HYLOMANTIS GRANULOSA (Granular Leaf Frog). PREDATION. 
Hylomantis granulosa is a small Brazilian tree frog (33.53–36.3 
mm SVL) found in forest vegetation (Vilela et al. 2015. J. Nat. 
Hist. 49:709–717). Currently this species is restricted to the At-
lantic Forest Domain of the states of Pernambuco and Alagoas 
in northeastern Brazil (http://research.amnh.org; accessed 20 
March 2020). It is considered a vulnerable species (ICMBio 2018. 
Fauna Brasileira Ameaçada de Extinção. Fundação Biodiversitas 
para a Conservação da Diversidade Biológica, Brasília. 492 pp.). 
Its tadpole develops in ponds and streams inside the forest and 
feeds on submerged substrate or particles suspended in the wa-
ter column (suspensor-rasper; Nascimento and Skuk 2007. Zoo-
taxa 1663:59–65). These environments are also home to aquatic 
insects known as giant water bugs or electric-light bugs (Belos-
tomatidae), which are notable for their large size (10–120 mm in 
body length). Belostomatids are predatory and in some lentic 
environments are considered top predators. They prey upon a 
variety of aquatic animals, such as insects, mollusks, tadpoles, 
small fish, and even turtles and snakes (Ohba 2018. Entomol. Sci. 
22:6–20).

Here, we report an observation of Belostoma stollii 
(Belostomatinae) preying on a tadpole of H. granulosa. This 
observation occurred 16 March 2019 at 1900 h in a shallow stream 
located in the forest at the Ecological Station of Murici (ESEC 
de Murici), Municipality of Murici, Alagoas, Brazil (9.21933°S, 
35.87895°W; 562 m elev.). During filming of active tadpoles, we 
observed the B. stollii (female; 36.2 mm total length, 17.8 mm 
body width) sitting still on the substrate in a shallow portion of 
the stream ca. 15 cm from the stream bank. When the H. granulosa 

tadpole (Gosner Stage 32; Gosner 1960. Herpetologica 16:183–
190; 36.2 mm total length, 6.5 mm body width) approached to 
within ca. 4 cm of the belostomatid, it attacked immediately and 
grabbed the tadpole with its retentorial forelimbs (Fig. 1). The 
insect started the feeding process at the anterior region of the 
tadpole’s caudal musculature. We observed for ca. 5 min and 
then collected, measured, and photographed the specimens. 
Over the five-day period we spent at this site, we observed five 
other unsuccessful predation attempts by B. stollii in the same 
stream for tadpoles of Aplastodiscus aff. sibilatus (N = 3) and 
Proceratophrys renalis (N = 2). We believe this to be the first 
documentation of B. stollii predating tadpoles of H. granulosa.

MARCOS J. M. DUBEUX, Laboratório de Herpetologia, Universidade 
Federal de Pernambuco, 50740-550, Recife, Pernambuco, Brazil (e-mail: 
marcosdubeux.bio@gmail.com); ARTHUR B. DE ANDRADE Universidade 
Federal de Alagoas, 57072-970, Maceió, Alagoas, Brazil (e-mail: arthur.an-
drade@icbs.ufal.br); HIGOR D. D. RODRIGUES Laboratório de Biodiver-
sidade Entomológica, Fundação Oswaldo Cruz, Instituto Oswaldo Cruz, 
21040-360, Rio de Janeiro, Rio de Janeiro, Brazil (e-mail: higorddr@gmail.
com).

LEIOPELMA HAMILTONI (Hamilton’s Frog). CONSPECIFIC 
ASSOCIATIONS OBSERVED ACROSS EIGHT YEARS. Leiopelma 
hamiltoni is a terrestrial, nocturnal anuran endemic to 
New Zealand. Extirpated from the North and South Islands 
by anthropogenic stressors such as deforestation and the 
introduction of mammalian predators, there currently remains 
only two remnant populations on predator-free Stephens 
(Takapourewa) and Maud Island (Te Hoiere) in the Marlborough 
Sounds, New Zealand. Leiopelma hamiltoni occurring on 
Maud Island were formerly described as Leiopelma pakeka in 
1998. After reviewing DNA evidence L. pakeka has now been 
synonymized with the senior synonym, L. hamiltoni (Burns et al. 
2017. New Zealand Threat Classification Series 25. Department 
of Conservation, Wellington, New Zealand. 7 pp.). Additionally, 
there is a translocated population located on Motuara Island 
in Queen Charlotte Sound, New Zealand and a semi-captive 
population translocated to Zealandia (Te Māra a Tāne), a fenced 
ecosanctuary in Wellington, New Zealand. Leiopelma hamiltoni 
is currently listed as Vulnerable on the IUCN’s Red List and is 
classified as Threatened-Nationally Vulnerable by New Zealand’s 
Department of Conservation (Burns et al. 2017, op. cit.). Mark-
recapture studies have found that L. hamiltoni are extremely 
long-lived, with individuals reaching up to 46 years of age (Bell 
et al. 2020. Abstract, 9th World Congress of Herpetology, Otago, 
New Zealand). Individuals also maintain strict home-range 
fidelity, with activity centers shifting an average of only 1.3 
m per decade. Within the remnant populations, L. hamiltoni 
occur in high densities, with nearest neighbors averaging 0.63 
m from one another (Bell and Moore 2012. Abstract, 7th World 
Congress of Herpetology, Vancouver, Canada). However, much 
of our understanding of L. hamiltoni behavior and reproduction 
has been extrapolated from a limited number of observations 
of captive individuals and breeding has never been observed in 
the wild (Bell 2011. Herpetol. Rev. 42:29–32). Further, few studies 
have documented or described nonbreeding social interactions 
in Leiopelma species.

During the 2006 translocation of L. hamiltoni to Zealandia 
(Te Māra a Tāne) on New Zealand’s North Island, individuals 
were placed in large outdoor enclosures (1.5 × 3.1 × 0.7 m) 
to protect them from potential predators and provide them 
with habitat similar to their native range. During a census of 

Fig. 1. Predation of a Hylomantis granulosa tadpole by Belostoma 
stollii in a forest stream at the Ecological Station of Murici, Munici-
pality of Murici, Alagoas, Brazil.
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the translocated population on 11 February 2013, a pair of L. 
hamiltoni were observed on top of each another, elevated off the 
ground on the side of one of the enclosures (Fig. 1). Again, on 
9 May 2013 a pair was found in the same location (Fig. 2). The 
individuals were identified out of a potential 29 adult frogs using 
manual photograph comparison of skin marking patterns and 

eye venation. In both observations the frogs were identified as two 
adult females (A5 and B2). In total, this behavior was observed on 
six separate occasions involving four individuals (A5-female, B2-
female, B5-unknown, and M4-unknown). While the nature of this 
behavior is not known, amplexus is unlikely and the behavior is 
potentially nonreproductive across all six observations, as the pairs 
consisted of either two females or a female on top of an individual 
of an unknown sex. In 2020 the semi-captive population was 
again censused and on 26 January 2020 a pair of L. hamiltoni were 
observed one on top of the other (Fig. 3), elevated off the ground 
in the exact location as the six observations made eight years prior 
(2013). Using the existing photograph library, the individuals were 
identified as A5 and B2—the pair of female individuals observed 
in the same position and location in 2013. While L. hamiltoni are 
almost completely saxicolous, living within rock piles, individuals 
on Maud Island (Te Hoiere) have also been observed under and 
within logs and off the ground on vegetation, on occasion in 
positions superficially resembling amplexus (Germano and Bishop 
2007. Herpetol. Rev. 38:187–188; BDB, pers. obs.). In all cases 
described here, individuals were either female-female pairs or 
female individuals on top of an individual of an undetermined sex. 
If this association is not reproductive in nature, then it leads to the 
possibility of preferred social associations between conspecifics 
within L. hamiltoni. To date, there have been no published studies 
on the long-term non-reproductive social interactions among 
leiopelmatid frogs, although individuals have been seen sharing 
retreat sites. It is possible that our assumptions of the relatively 
simple nature of these basal anurans have led many to overlook 
more complex social behaviors and interactions. The observed 
preferred associations between conspecifics across multiple years 
(2013–2020) provide evidence of the need for increased research 
focused on nonreproductive social behaviors in anurans.

We thank the Department of Zoology at the University of 
Otago for their support of this ongoing project. We also thank 
Danielle Shanahan, Aaria Dobson-Waitere, and Raewyn Empson 
of Zealandia–Te Māra a Tāne for their assistance in the field and 
for allowing us to observe these rare taonga anurans. We also 
thank Kerri Lukis for her contribution to this study. All research 
was carried out under Zealandia’s Wildlife Act Authority for 
management and monitoring, permit number 53918-CAP, 
administered by the Department of Conservation in consultation 
with Taranaki Whanui.

Fig. 1. Initial observation of individual A5 (female) on top of indi-
vidual B2 (female) photographed during 11 February 2013 census. 
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Fig. 2. Individual A5 (female) on top of individual B2 (female) identi-
fied again on 9 May 2013. 
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Fig. 3. Most recent observation of individual A5 (female) on top of 
individual B2 (female) observed 26 January 2020. 
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LEPTODACTYLUS LABYRINTHICUS (Pepper Frog). DIET. Lep-
todactylus labyrinthicus is a frog species of the L. pentadactylus 
species group and is widely distributed in South America (Frost 
2020. Amphibian Species of the World: An Online Reference. Ver-
sion 6.0, https:amphibiansoftheworld.amnh.org, accessed 13 
March 2020; Heyer 1979. Arq. Zool. São Paulo 37:269–348). Its 
diet includes a wide range of invertebrates: Aranae, Coleoptera, 
Diptera, Hemiptera, Hymenoptera, Ixodida, Lepidoptera, Odo-
nata, Opiliones, Orthoptera, Scolopendromorpha, Scorpiones, 
and Spirostreptida (Ganci et al. 2018. North-West J. Zool. 14:250–
254); and vertebrates: Rodentia, Squamata, and Amphibia (Fon-
seca et al. 2012. Herpetol. Notes 5:167–168; Toledo et al. 2007. J. 
Zool. 271:170–177).

On 8 August 2019, an adult female L. labyrinthicus (134.5 
mm SVL; Fig. 1A) was collected at the edge of a stream in the 
Municipality Nova Xavantina, Mato Grosso, Brazil (14.31480°S, 
51.41439°W; WGS 84; 246 m elev.). The specimen was euthanized 
with a high dosage of propofol and the necropsy revealed one 
adult Dilocarcinus pagei (Red Freshwater Crab; 25.3 mm carapace 
width; Fig. 1B) in the anuran’s stomach. The L. labyrinthicus 
was deposited at the Coleção Herpetológica da Universidade 
Regional do Cariri (URCA-H 16215).

Dilocarcinus pagei has a wide geographic distribution in 
central South America (Magalhães, 2003. Bull. Biol. Assess. 
18:56–62). This crab has been preyed upon by various species 
of fishes, reptiles, birds of prey, marsupials, and artiodactyls 
(Taddei and Herrera. Bol. Inst. Pesca 36:99–110). Despite the 
variety of prey items reported for the diet of L. labyrinthicus to 
the best of our knowledge, this is the first record of predation by 
L. labyrinthicus on D. pagei.

We thank Conselho Nacional de desenvolvimento Científico 
e Tecnológico (CNPq) for the doctoral fellowship granted to 
EPA (process number 141322/2018-7). To Fundação de Amparo 
à Pesquisa do estado de São Paulo (Fapesp) for a research 
fellowship to LHO (2018/09623-4) and doctoral fellowship 
granted to LPA (2018/ 00475-9).
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LITHOBATES SYLVATICUS (Wood Frog). NECROPHILIA. Mat-
ing attempts directed toward deceased conspecifics have been 
documented in a handful of anuran species and are typically 
associated with explosive breeders. In at least one frog species, 
this behavior can result in the successful production of offspring 
when a male extracts and fertilizes the eggs of a dead female, 
and is thus considered “functional necrophilia” (Izzo et al. 2012. 
J. Nat. Hist. 46:2961–2967). Male anurans are also known to oc-
casionally mistake other frog species and even salamanders for 
conspecific females during explosive reproductive events, sug-
gesting that not all instances of necrophilia are functional in ori-
gin (Simovic et al. 2014. Herpetol. Notes 7:25–29). This account 
describes an observation of necrophilic behavior in Lithobates 
sylvaticus.

At 2135 h on 24 March 2020, I observed an adult male L. 
sylvaticus in amplexus with a deceased female (Fig. 1) in a 
vernal pool located off S Rd. in Kingston, Rhode Island, USA 
(41.47231°N, 71.52616°W; WGS 84; 21 m elev.). The pair were 
found at a water depth of 17.2 cm on a relatively cool evening 
(air temperature = 4.3°C, water temperature = 8.7°C) during 
which only a small number of frogs were active in the pond. 
Growth of water mold on the face of the female suggested that 
she had been dead for more than a day; she was also missing half 
the left forelimb and both of her hindlimbs, with an egg mass 
expanding outward from the posterior injury (Fig. 2). When the 
pair were removed from the water to document the condition of 
the female, the male frog vocalized persistently and remained in 

Fig. 1. A) Specimen of Leptodactylus labyrinthicus from Nova Xavan-
tina, Mato Grosso, Brazil; B) specimen of Dilocarcinus pagei found as 
a prey item in the stomach of Leptodactylus labyrinthicus.

Fig. 1. Male Lithobates sylvaticus in amplexus with a deceased female 
and her eggs in Rhode Island, USA.
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amplexus while repeatedly kicking his hindlimbs in an apparent 
attempt to prevent interference by intruders.

It is unclear whether this observation constitutes an instance 
of functional necrophilia in L. sylvaticus or simply a fitness-
reducing behavior, though it is clear that the male had access to 
the eggs of the deceased female and that successful fertilization 
may have been possible. Furthermore, the occurrence of 
this event on a night when few other L. sylvaticus were active 
indicates that the behavior was not the result of a chaotic 
breeding frenzy. A lone deceased female L. sylvaticus observed 
at the same vernal pool eleven days prior (2018 h on 13 March 
2020) displayed identical hindlimb injuries and similar exposure 
of the previously internal egg mass, though it is unknown how 
these injuries came about, or whether they occurred before or 
after the death of the frog. Taken together, these observations 
warrant further investigation into the possibility of functional 
necrophilia as a reproductive strategy in L. sylvaticus.

TYLER DEVOS, 239 Old North Rd., Kingston, Rhode Island 02881, USA; 
e-mail: tylerdevos@uri.edu.

PELOBATES CULTRIPES (Western Spadefoot Toad). 
COLORATION. During monitoring of an isolated population 
of Pelobates cultripes, we observed several tadpoles with 
unusual coloration—a uniform clear background color, almost 
transparent, showing internal organs (Fig. 1). The individuals 
presented dark eyes, instead of the red eyes typical of albinism. 
The tadpoles were observed in temporal ponds on 14 March 2020 
in Baiona, Pontevedra, Spain. Leucistic morphs are uniformly 
colored, having virtually no dark markings, with dark eyes. 

Different color morphs have been recorded in P. cultripes (Bosch 
1991. BAHE 5:101–103; Rodriguez-Esteban 2016. BAHE 27:50–51).

CESAR AYRES, AHE-Galicia. Barcelona 86 6C. 36211, Vigo (Ponteve-
dra). Spain; e-mail: cesar@herpetologica.org.

POLYPEDATES LEUCOMYSTAX (White-lipped Tree Frog). 
TOXICITY. Polypedates leucomystax is a widespread species in 
southeast Asia (Kuraishi et al. 2013. Zool. Scr. 2:54–70). Tanu et 
al. (2001. Toxicon 39:937–941) reported that skin extracts of P. 
leucomystax collected in 1999 in Mymensingh, Bangladesh, were 
found to be lethal when injected into mice, whereas extracts of 
specimens from another location in Bangladesh (Barisal) were 
entirely non-toxic. Tetrodotoxin (TTX) was identified by mass 
spectrometry and NMR-analysis as the toxic principle. In a study 
on biologically active substances in amphibians from Thailand 
(Daly et al. 2004. Toxicon 44:805–815), skin extracts of P. leuco-
mystax, collected in 2000 in the lowland forest of Hat Yai, Songkh-
la, and 2001 in forested areas of Soidao Chantaburi, were shown 
to be non-toxic when injected in an amount present in 100 mg of 
skin. Tasting the back-skin secretion of the frogs caused slightly 
numbing sensations (Daly et al. 2004, op. cit.).

In a recent study, we analyzed methanolic and ethanolic 
extracts of P. leucomystax specimens collected in Vietnam, 
Myanmar and Thailand for the presence of TTX. Three specimens 
from Vietnam were obtained from the pet trade (Hanoi area), five 
from two locations in Myanmar (1. Bago Province, Bago Yoma: 
18.89694°N, 95.90356°E; WGS 84; 425 m elev.; 2. Ayeyarwady 
Province, near Pantanaw: 17.03018°N, 95.45986°E; WGS 84; 
10 m elev.), and three from Thailand (1. Phang Nga, Khao Lak: 
8.63364°N, 98.24476°E; WGS 84; 10 m elev.; 2. Roi Et, Ban Sa At 
Na Di: 16.16346°N, 104.11271°E; WGS 84; 145 m elev.; 3. Trat, 
Ko Kood: 11.61847°N, 102.54213°E; WGS 84; 5 m elev.). Except 
for one juvenile frog from Thailand, all specimens were adults. 
The alcohol extracts of the frog samples were analyzed by 
high performance liquid chromatography with fluorescence 
detection (HPLC-FLD; Yasumoto and Michishita 1985. Agric. 
Biol. Chem. 49:3077–3080), and/or by liquid mass spectrometry 
and liquid chromatography/tandem mass spectrometry (Shoji 
et al. 2001. Analyt. Biochem. 209:10–17). In all samples, no traces 
of TTX and its analogues were detected.

TTX, a lethal neurotoxin, which specifically acts on voltage-
gated sodium channels, occurs in a wide range of marine 

Fig. 2. Ventral view of damage to the limbs of the deceased female 
Lithobates sylvaticus; note exposed egg mass.

Fig. 1. Leucistic morph of Pelobates cultripes tadpole. 
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animals and terrestrial vertebrates such as certain frog, toad and 
newt species. A high spatial and individual variability in toxin-
levels is a common phenomenon (Hanifin et al. 2010. Mar. Drugs 
8:577–593). All TTX-bearing amphibians must have developed 
resistance in their sodium channels, which is at least verified 
for salamanders (Hanifin and Gilly 2015. Evol. 69:232–244). In 
marine biota, bacteria seem to be involved in the biosynthesis 
of TTX (Noguchi and Arakawa 2008. Mar. Drugs 6:220–242), 
whereas the toxin’s origin in amphibians, either endogenously 
synthesized or sequestered from the environment, is still 
obscure. To answer the question, whether toxicity due to TTX, as 
detected in a population of P. leucomystax from Bangladesh, is a 
unique phenomenon, needs further study.

MARI YOTSU-YAMASHITA, Graduate School of Agricultural Science, 
Tohoku University, Sendai, Japan (e-mail: mari.yamashita.c1@tohoku.
ac.jp); GUNTHER KÖHLER, Senckenberg Forschungsinstitut und Natur-
museum Frankfurt, Germany (e-mail: gunther.koehler@senckenberg.de); 
DIETRICH MEBS, Institute of Legal Medicine, Goethe University, Frankfurt, 
Germany (e-mail: mebs@em.uni-frankfurt.de). 

PRISTIMANTIS LATIDISCUS (Disc Robber Frog). BREEDING 
BEHAVIOR. Pristimantis latidiscus (Craugastoridae) is a neo-
tropical, medium-sized frog (male SVL = 21.9–25.9 mm, female 
SVL = 35.2–53.4 mm; Lynch and Duellman 1997. Spec. Publ. 
Nat. Hist. Mus. Univ. Kansas 23:1–236), that occurs in the pacific 
flank of Panama, Colombia, and northwestern Ecuador (Lynch 
and Duellman 1997, op. cit.; Lynch 1998. Rev. Acad. Cienc. 
22:117–148). This is a nocturnal and arboreal species that can 
be observed in low vegetation in the interiors and edges of for-
ests (Lynch 1998, op. cit.). Nothing has been reported about the 
reproductive behavior of this species, except the use of axillary 
amplexus (Lynch and Duellman 1997, op. cit.). Here, we report an 
unusual clasping position in Pristimantis latidiscus.

On 6 November 2019 at 2318 h, we found a male and female 
P. latidiscus (body size unmeasured) in a clasping position at 
the Natural reserve San Cipriano, Valle del Cauca, Colombia 
(3.83351°N, 76.88642°W; WGS 84). The male was on the female’s 
back with his snout oriented toward the female’s cloacal region 
(Fig. 1). The specimens remained in this position for 40 min, at 
which time they jumped together away from us. This type of 
clasping has been observed previously in other anurans (e.g., 
Pithecopus hypochondrialis: Ascenso and De Oliveira 2018. 
Herpetol Rev. 49:306; Centrolene savagei: Vargas-Salinas et al. 

2014. J. Nat. Hist. 48:1689–1705), but possible explanations 
have received little discussion. As suggested for the glassfrog, C. 
savagei (Vargas-Salinas et al. 2014, op. cit.), it is possible that this 
clasping position may be a male courtship behavior allowing the 
male to jump away from an unreceptive female. More studies are 
necessary to test this hypothesis.

We thank Birding and Herping for logistic support and F. 
Vargas-Salinas for revision in previous version of this manuscript.
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PULCHRANA SIMILIS (Laguna del Bay Frog). ENDOPARA-
SITES. Pulchrana similis (as Hylarana similis) is widely distrib-
uted in Luzon, Philippines and associated islands (Brown et al. 
2013. Zookeys 266:1–120). We know of one helminth species, an 
acanthocephalan (Pseudoacanthocephalus nickoli), previously 
reported from P. similis (as Rana similis; Tkach et al. 2013. Syst. 
Parasitol. 85:11–26). The purpose of our note is to add to the hel-
minth list of P. similis.

Nine P. similis (mean SVL = 46.7 mm ± 7.7 SD, range = 
30–53 mm) were borrowed from the Sam Noble Oklahoma 
Museum of Natural History (OMNH), University of Oklahoma, 
Norman, Oklahoma, USA. Frogs were collected February 2016 in 
Aurora Province, Maria Aurora Municipality, Parangay Punglo, 
Philippines (15.7294°N, 121.4038°E; WGS 84). Frogs had been 
preserved in 10% neutral buffered formalin and maintained in 
70% ethanol. The body cavity was opened, and the digestive tract 
was removed. The esophagus, stomach, small and large intestines 
were opened with a surgical steel razor blade and the contents 
were examined for helminths utilizing a dissecting microscope. 
The body cavity was also searched. Each helminth was removed 
with jewelers forceps, cleared in a drop of lactophenol on a glass 
slide, a cover slip was added and the preparation was studied 
under a compound microscope. Found were two helminth 
species: 33 individuals of the nematode Aplectana samarensis 
(30 females, 3 males) in the small and large intestines of 4 frogs 
(prevalence = 44%; mean number helminths = 5.5 ± 8.1 SD, range 
= 1–22) and 4 females and 1 male of the acanthocephalan P. 
nickoli in the small intestines of 2 frogs (prevalence = 22%).

Identifications were made by comparison with the original 
descriptions (P. nickoli: Tkach et al. 2013, op. cit.; A. samarensis: 
Bursey et al. 2018. Acta Parasitol. 63:474–478). Pulchrana similis 
and Sanguirana luzonensis (as Rana luzonensis) are currently 
the only known hosts to harbor P. nickoli (Tkach et al. 2013. 
op. cit.).  Pulchrana similis is the fifth reported host to harbor 
A. samarensis. Other hosts are Limnonectes magnus (Bursey et 
al. 2018, op. cit.), L. macrocephalus, L. visayanus, L. woodworthi 
(Goldberg et al. 2019, Pac. Sci. 73:177-186). Voucher helminths 
were deposited in the Harold W. Manter Parasitology Laboratory 
(HWML), The University of Nebraska, Lincoln, Nebraska, USA as 
Pseudocanthorhynchus nickoli (HWML 111582) and Aplectana 
samarensis (HWML 111581). Aplectana samarensis in P. similis 
represents a new host record.

We thank Cameron D. Siler for permission to examine P. 
similis and Jessa Watters for facilitating the loan.
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Fig. 1. Unusual clasping position recorded in a male and female Pris-
timantis latidiscus from Colombia.
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RANA DRAYTONII (California Red-legged Frog). DIET. Re-
searchers working with the federally threatened Rana draytonii 
have included diet as part of the study of this species (Hayes and 
Tennant 1986. Southwest. Nat. 30:601–605; Alvarez 2013. Herpe-
tol. Rev 44:126–127; Bishop et al. 2014. J. Herpetol. 48:137–143). 
However, with the exception of cannibalism of juvenile R. dray-
tonii reported by Alvarez (2013, op. cit.), work on the diet of this 
species has been focused on adults. A subset of the specimens 
investigated by Hayes and Tennant (1986, op. cit.) did include the 
juvenile life stage (presumed to be post-metamorphic animals) 
but these researchers did not report specific prey items of that 
life stage. Although occasionally observed, there is a paucity of 
reported information on the diet of juvenile R. draytonii. Here, 
we report a post-metamorphic (juvenile) R. draytonii predating 
a large adult crane fly (Tipulidae).

We were collecting post-metamorphic R. draytonii for a 
terrestrial ecology study at the Mitsui Ranch, Sonoma County, 
California (38.3300°N, 122.5819°W) in August 2019. A juvenile R. 
draytonii was collected and a subdermal PIT (passive integrated 
transponder) unit was inserted. Upon close inspection we 
noted that a large crane fly (possibly Holorusia sp.) was being 
consumed by the juvenile frog. Since the frog was in hand from 
the moment of capture to the observation of the prey item, we 
surmised that the juvenile R. draytonii preyed upon the crane fly 
while both were in the aquatic habitat. The crane fly length was 
ca. 65 mm, while the SVL of the juvenile R. draytonii was 36 mm. 
Most anurans are widely accepted to be gape-limited feeders, 
allowing large-gaped species to have a diet that has greater 
variability (Duellman and Trueb 1994. Biology of Amphibians. 
Johns Hopkins University Press, Baltimore, Maryland. 670 pp.). 
This being relatively putative, it can be expected that items 
such as crane flies, and similar species may be part of the diet 
of juvenile R. draytonii. Collecting and disseminating natural 
history information for species in decline, including all life stages 
remains critical. These small pieces of information are required 
to complete a broader picture of their natural history, which is 
essential for better management of declining species. 

We are grateful to the Sonoma Mountain Ranch Preservation 
Foundation for access to “Bonnie’s Pond” and for supporting 
frog research at the Matsui Ranch. The following biologists also 
contributed to colleting juvenile frogs at Bonnie’s Pond and 
witnessed this event: J. Butin, Z. Cava, K. Gartner, J. Litteral, E. 
Lopez, A. Montrial, H. Sardiñas, M. Scaffidi, and M. Taus.

JEFF A. ALVAREZ, The Wildlife Project, P.O. Box 188888, Sacramento, 
California, USA (e-mail: jeff@thewildlifeproject.com); ALICIA IVES RING-
STAD, Jacobszoon and Associates, 117 Clara Ave, Ukiah, California, USA; 
JEFFERY T. WILCOX, Sonoma Mountain Ranch Preservation Foundation, 
3124 Sonoma Mountain Road, Petaluma, California, USA.

RHINELLA MARINA (Cane Toad). DEFENSIVE BEHAVIORS. 
Antipredatory postures such as death feigning, body raising and 
stiff legs are known for many species of the family Bufonidae 
(Toledo et al. 2011. Ethol. Ecol. Evol. 23:1–25). Rhinella marina 
is a large toad widely distributed throughout South and Central 
America, Australia and many Pacific islands (Frost 2020. Am-
phibian Species of the World: An Online Reference. Version 6.0, 
https:amphibiansoftheworld.amnh.org, accessed 7 April 2020). 
On 23 October 2019, in Cancão Natural Municipal Park, Munici-
pality of Serra do Navio, Amapá, Brazil (0.90275°N, 52.00497°W; 
WGS 84), we collected a juvenile R. marina on the leaf-litter near 
a body of water. When manipulated for taking photographs, the 
specimen turned its ventral region up with arms and legs upward 

(Fig. 1A). After a few seconds, the individual flattened its body 
and stretched out its legs in the lateral decubitus position, keep-
ing its eyes closed (Fig. 1B). No defensive call was emitted. The 
first behavior, called thanatosis, has already been recorded for 
bufonids by Toledo et al. (2010. J. Nat. Hist. 44:1979–1988), even 
for R. marina. The second behavior called stiff leg has been re-
corded for the genera Rhinella (Mângia and Santana 2013. Her-
petol. Notes 6:45–46) and Dendrophryniscus (Toledo et al. 2011, 
op. cit.), but not for R. marina. This is the first report of the stiff-
leg defense mechanism for R. marina, increasing our knowledge 
of anti-predatory behavior for this species. 

VINÍCIUS A. M. B. FIGUEIREDO (e-mail: viniciusantonio31@gmail.
com), RODRIGO TAVARES-PINHEIRO (e-mail: rodrigotmcp@gmail.com), 
ABDIEL PINHEIRO DE FREITAS (e-mail: abdiel_freitas@hotmail.com), 
and CARLOS E. COSTA-CAMPOS, Laboratório de Herpetologia, Departa-
mento de Ciências Biológicas e da Saúde, Universidade Federal do Amapá, 
Campus Marco zero do Equador, 68903-419, Macapá, Amapá, Brazil (e-
mail: eduardocampos@unifap.br).

SPEA HAMMONDII (Western Spadefoot). LONGEVITY. On 
10 April 2011, an adult female Spea hammondii was found at 
Chatsworth Nature Preserve, Chatsworth, Los Angeles County, 
California (34.22840°N, 118.63699°W; WGS 84) during a South-
western Herpetologists Society (SWHS) field trip. The frog was 
found in a concrete drainage channel with > 3 m vertical sides. 
This was the first record of this species from this locality since 
the SWHS began herpetofaunal surveys in the early 1990s. Be-
cause S. hammondii has declined dramatically in southern Cali-
fornia, the SWHS brought the frog into captivity with the inten-
tion of releasing it near the capture site after documenting the 
find with local experts. However, the frog was taken without a 
state collecting permit or knowledge that California Department 
of Fish and Wildlife regulations prohibit the release of once-
captive wild animals. To resolve this situation, the spadefoot was 
transferred to the Natural History Museum of Los Angeles Coun-
ty (LACM) on 1 May 2011, where it was maintained in the Live 

Fig. 1. Rhinella marina exhibiting defensive behavior: A) thanatosis; 
B) stiff-leg. 
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Animal Program as an ambassador animal. This frog weighed 24 
g upon arrival, indicating she was at least two years old (Morey 
and Reznick 2001. Ecology 82:510–522). She was euthanized on 
6 April 2018 following several months of declining health (LACM 
180802; LACM Photo Collection 2569–2571; 54.1 mm SVL). Given 
that adult size is reached a minimum of two breeding seasons 
following metamorphosis (Morey 2005. In Lannoo [ed.] Amphib-
ian Declines: The Conservation Status of United States Species, 
pp. 514–517. University of California Press, Berkeley, Califor-
nia), this frog was at least 9 yr old at the time of death. There are 
no previous longevity records for this species (Morey 2005, op. 
cit.). Among close relatives, a captive S. intermontana was doc-
umented to be at least 6 yr old (Hall 1998. Cat. Amer. Amphib. 
Rept. 650:1–17), a captive Scaphiopus holbrookii lived 12 yr, 4 mo 
(Snider and Bowler 1992. Longevity of Reptiles and Amphibians 
in North American Collections. Second edition. SSAR Herpeto-
logical Circular 21), and Scaphiopus couchii is estimated to live 
to about 13 years based on a skeletochronology study (Tinsley 
and Tocque 1995. Aust. J. Ecol. 20:376–384). Farrar and Hey (2005. 
In Lannoo [ed.], op. cit., pp. 513–514) reported that Spea bombi-
frons can live to 13 years based on a skeletochronology analysis 
and cited an unpublished 1997 newsletter of the Southwestern 
Research Station as support; unfortunately, this appears to be in 
error and the referenced skeletochronology study actually docu-
mented longevity for S. couchii (R. Tinsley, pers. comm.).

We thank D. Sprout, a member of the SWHS Jr. Herper 
program for finding the frog, the late J. Lucas for leading the 
Chatsworth herpetofaunal surveys, S. Shingai for helping get 
this frog to the LACM and for providing information on its initial 
discovery, and R. Tinsley for helping resolve the S. bombifrons 
error.

GREGORY B. PAULY (e-mail: gpauly@nhm.org) and LESLIE GOR-
DON, Natural History Museum of Los Angeles County, 900 Exposition 
Boulevard, Los Angeles, California 90007, USA; ROBERT E. ESPINOZA, 
Department of Biology, California State University, Northridge, Northridge, 
California 91330-8303, USA.

TESTUDINES — TURTLES

CARETTA CARETTA (Loggerhead Sea Turtle). POST-NESTING 
RECAPTURES. Caretta caretta primarily nests along the USA 
east coast from Maryland to Florida, however additional nest-
ing occurs along the northern Gulf of Mexico (GoM) coast from 
Florida to Texas (Shamblin et al. 2017. Mar. Biol. 164:138; Nation-
al Marine Fisheries Service [NMFS] and U.S. Fish and Wildlife 
Service [USFWS]. 2008. Recovery Plan for the Northwest Atlantic 
Population of the Loggerhead Sea Turtle (Caretta caretta), Sec-
ond Revision. 325 pp.). Though adult C. caretta forage in north-
ern and eastern GoM waters, few have been tracked migrating 
to the western GoM (Hart et al. 2018. Ecol. Evol. 8:12656–12669), 
and observations of gravid or post-nesting C. caretta stranding 
on the Texas coast are rare. Herein, we detail three mark-recap-
ture records of gravid (N = 1) and post-nesting (N = 2) C. caretta, 
tagged in other USA states, stranding on the Texas GoM coast 
since the establishment of the Texas Sea Turtle Stranding and 
Salvage Network in 1980.

First, on 19 June 1992, a C. caretta was observed nesting on 
Bald Head Island, Brunswick County, North Carolina, USA. The 
female measured 97.2 cm straight carapace length (SCL), 77.5 
cm straight carapace width (SCW), and was tagged with two 
metal Inconel tags (QQV382, QQV383; National Band and Tag 
Company, Newport, Kentucky, USA). This female was observed 

nesting on Bald Head Island on two additional occasions in 1992. 
On 19 July 1994, the C. caretta was again observed nesting and 
was tagged with a new metal Inconel tag (SSJ700) in the front 
left flipper. The final observation of this female nesting on Bald 
Head Island was recorded on 4 August 1997. On 20 May 2013, a 
severely decomposed C. caretta stranded on Bolivar Peninsula, 
Galveston County, Texas, USA. This individual measured 96.8 
cm SCL, 73.7 cm SCW, and had a metal Inconel tag in the front 
left flipper (SSJ700), identifying her as the C. caretta observed 
nesting on Bald Head Island, North Carolina, from 1992–1997. 
The stranded turtle’s carapace was covered with epibiota, and 
most of the plastron was not present upon discovery. The SCL 
and SCW measurements recorded in 2013 likely vary from the 
measurements recorded in 1992 due to deterioration of the 
stranded C. caretta before discovery in 2013. The C. caretta was 
buried on the beach at the stranding location.

Second, on 9 June 1998, a C. caretta was captured in a pound 
net in Carteret County, North Carolina, USA. The C. caretta 
was tagged in the front left shoulder with a passive integrated 
transponder (PIT) tag (407A0D112B; Biomark, Boise, Idaho, USA) 
and released from the NMFS Beaufort Lab on 12 June 1998, after 
inclusion in a behavioral study. The C. caretta was released on 
Harkers Island, North Carolina, and measured 56.4 cm SCL and 
44.9 cm SCW. On 14 July 2013, a C. caretta stranded on Matagorda 
Island, Matagorda County, Texas. The C. caretta had a PIT tag 
(407A0D112B), identifying the turtle as the C. caretta captured in 
Carteret County, North Carolina, in 1998. The stranded C. caretta 
measured 96.0 cm SCL and 72.0 cm SCW, documenting ca. 39.6 
cm of SCL growth in ca. 15 years. The C. caretta was transported to 
the National Oceanic and Atmospheric Administration (NOAA) 
Sea Turtle Facility in Galveston, Texas, where the turtle received 
an ultrasound on 15 July 2013. The ultrasound confirmed that 
the C. caretta was female, had developing follicles, and several 
calcified eggs. She was active and healthy; therefore, she was 
released into the GoM on 16 July 2013 on Galveston Island, 
Galveston County, Texas. No C. caretta nests were documented 
on Galveston Island in 2013, however 13 nests were documented 
on North Padre (N = 12) and South Padre (N = 1) Islands that 
year. Nine of these nests were documented prior to this female’s 
release; three were documented after.

Third, on 26 June 2016 at 0022 h, a C. caretta was discovered 
digging a nest cavity in Zone #6 on Manasota Key, Sarasota 
County, Florida, USA. The C. caretta measured 83.3 cm SCL 
and 63.1 cm SCW. Two metal Inconel tags (LLP805, LLP806) 
were applied to the front left and right flippers, and a PIT tag 
(982.000364215976) was applied to the rear right flipper. The 
patrollers that discovered the female left the nesting site at 0047 
h while the C. caretta was covering the nest cavity. The minimum 
size accepted for the adult stage of the C. caretta species is 82.0 
cm SCLstd (Turtle Expert Working Group [TWEG]. 2009. NOAA 
Technical Memorandum NMFS-SEFSC-575. 131 pp.). This 
observation of a nesting C. caretta measuring at a smaller SCL 
than average for the adult neophyte stage (91.2 cm SCLstd; TWEG 
2009, op. cit.) provides empirical evidence that C. caretta at this 
size can be reproductively mature. On 18 March 2020, a dead 
C. caretta was located stranded on the GoM coast in Galveston, 
Texas. The C. caretta measured 83.6 cm SCL and 64.0 cm SCW. A 
PIT tag (982.000364215976) was present in the rear right flipper, 
identifying the C. caretta as the female documented nesting on 
Manasota Key, Florida in 2016. The distal end of the front left 
flipper was amputated, though the wound was healed. The C. 
caretta was taken to the NOAA Sea Turtle Facility in Galveston, 
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Texas, for necropsy. During necropsy, the liver was noted to be 
black in color, swollen, and to contain cysts. The C. caretta was 
buried on the beach in Galveston following necropsy.

These three mark-recapture records demonstrate 
connectivity between northwestern GoM waters and C. caretta 
subpopulations on the USA east coast, as well as between 
northwestern GoM waters and C. caretta subpopulations nesting 
on the Florida GoM coast. The two post-nesting females likely 
died while foraging and were deposited on the Texas coast after 
drifting with GoM currents, though the live, gravid female may 
have been seeking suitable nesting habitat prior to stranding. 
C. caretta nesting along the northwestern GoM remains low 
compared to other GoM beaches but may increase as efforts 
to protect and recover the C. caretta Northern Gulf of Mexico 
Subpopulation continue.

We thank L. Avens and S. Epperly for providing additional 
information regarding the C. caretta captured in North Carolina 
in 1998.

HILARY R. FRANDSEN, CAMERON M. PURVIN, and HEATHER M. 
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Christi, Texas 78418, USA; DAVID WEBSTER, University of North Carolina 
Wilmington, 601 South College Road, Wilmington, North Carolina 28403, 
USA (e-mail: webste@uncw.edu); PAUL HILLBRAND, Bald Head Island 
Conservancy, 700 Federal Road, Bald Head Island, North Carolina 28461, 
USA (e-mail: seaturtle@bhic.org); LYNDSEY N. HOWELL, NOAA, Nation-
al Marine Fisheries Service, Office of Protected Resources, 3209 Frederic 
Street, Pascagoula, Mississippi 39567, USA (e-mail: lyndsey.howell@noaa.
gov); JOANNE BRAUN MCNEILL, NOAA, National Marine Fisheries Ser-
vice, Southeast Fisheries Science Center, 101 Pivers Island Road, Beaufort, 
North Carolina 28516, USA (e-mail: joanne.b.mcneill@noaa.gov); CODY 
MACON (e-mail: cmacon@houstonzoo.org) and ANDREW KRAUSS, 
Houston Zoo, 1513 Cambridge St., Houston, Texas 77030, USA (e-mail: 
akrauss@houstonzoo.org); KIM HEUBERGER (e-mail: kheuberg@scgov.
net) and JAMES GRIMES, Sarasota County Government, 1660 Ringling 
Blvd., Sarasota, Florida 34236, USA (e-mail: jgrimes@scgov.net); CHRIS-
TOPHER D. MARSHALL, Gulf Center for Sea Turtle Research, Department 
of Marine Biology, Texas A&M University Galveston Campus, 200 Seawolf 
Parkway, Galveston, Texas 77553, USA (e-mail: marshalc@tamug.edu); 
DONNA J. SHAVER, Padre Island National Seashore, 20300 Park Road 22, 
Corpus Christi, Texas 78418, USA (e-mail: donna_shaver@nps.gov).

CARETTA CARETTA (Loggerhead Sea Turtle). TAG RETENTION 
RECORD. Flipper tag loss in marine turtles is often highest imme-
diately following initial tagging due to human error and tag failure 
but stabilizes to a lower rate over time (Omeyer et al. 2019. Biol. 
Conserv. 240:108248; Pfaller et al. 2019. Mar. Biol. 166:97). To our 
knowledge, the longest reported Inconel tag retentions for Caretta 
caretta are 11.5 and 12.9 years (Casale et al. 2017. Eur. J. Wildl. Res. 
63:12; Mcneill et al. 2013. Herpetol. Rev. 44:221–226). Similarly, the 
longest reported Inconel tag retention for any sea turtle species 
appears to be 29 years, observed with a Chelonia mydas (Hum-
burg and Balazs 2014. NOAA-TM-NMFS-PIFSC-40. 14 pp.). Here 
we report a 28-year Inconel flipper tag retention for an adult fe-
male C. caretta.

On 8 June 2020, a female C. caretta was encountered returning 
to the ocean during a non-nesting emergence on Jekyll Island, 
Georgia, USA (31.12026°N, 81.41156°W; WGS 84). The flipper tag 
(Inconel 681, National Band and Tag Company, Kentucky, USA) 
was observed on the second most distal large scale on the posterior 
edge of the right front flipper. This tag was originally applied as a 
set, using a double-tagging method of applying a second tag on the 
opposite flipper, on 17 June 1992 on Jekyll Island, Georgia as part 

of an ongoing mark-recapture study (unpubl. data). Thorough 
investigation revealed that the left front flipper only had a scar, 
thus the second tag had since been lost.

Field Research was carried out under Georgia Department of 
Natural Resources Scientific Collecting Permit (#29-WJH-16-24, 
CN 14265), issued to T. M. Norton.

KIRA WILSON, Georgia Sea Turtle Center, Jekyll Island, Georgia, USA 
(e-mail: kiraskywilson@gmail.com); BREANNA L. ONDICH, Georgia Sea 
Turtle Center, Jekyll Island, Georgia, USA (e-mail: bondich@jekyllisland.com); 
THOMAS A. RADZIO, Georgia Sea Turtle Center, Jekyll Island, Georgia, USA 
(e-mail: tradzio@jekyllisland.com); MALLORY V. HARMEL, Jekyll Island 
Authority, Jekyll Island, Georgia, USA (e-mail: malloryharmel@gmail.com); 
MADELINE CARROLL, Georgia Sea Turtle Center, Jekyll Island, Georgia, USA 
(e-mail: madeline95@gmail.com).

CHELYDRA SERPENTINA (Snapping Turtle). PREDATION. Che-
lydra serpentina is an omnivorous and opportunistic species uti-
lizing both ambush and active hunting as means to consume a 
wide range of flora and fauna (Punzo 1975. J. Herpetol. 9:207–210). 
As an adaptation to their diverse diet, C. serpentina displays a ram-
feeding mechanism which is unique when compared to other 
aquatic organisms with similar head size (Lauder and Prendergast 
1992. J. Exp. Biol. 164:55–78). Although not typical in their diet, 
adult C. serpentina have been documented successfully hunting 
and killing prey items larger than their jaw gape, including medi-
um sized mammals such as the North American Porcupine (Smith 
and Casper 2015. Herpetol. Rev. 46:241–242). More commonly, C. 
serpentina are known to occasionally drown and consume water-
fowl (Bobbie et al. 2015. Herpetol. Rev. 46:77). Here, we report the 
first documented observation of predation of a Great Egret (Ardea 
alba) by C. serpentina.

On 24 July 2020 at ca. 1900 h, at least two C. serpentina were 
observed by MW attacking and consuming an adult A. alba in 
the floodplain adjacent to the Barnyard Run at Huntley Meadows 
Park in Alexandria, Virginia, USA (38.75403°N, 77.10589°W). The 
egret (ca. 89 cm total length) was observed to be in apparent 
distress, low in the water and with sodden plumage. No wounds 
were visible, but injuries were assumed as the A. alba was having 
difficulty moving and made no flight attempts. A C. serpentina (ca. 
61 cm total length) was observed to be in close proximity. At 1920 
h, after several unsuccessful attempts at movement by the A. alba, 
the C. serpentina, now joined by a second smaller C. serpentina, 

Fig. 1. Two Chelydra serpentina (partially submerged on center-left, 
and nearly entirely submerged in center, respectively) attack an Ar-
dea alba (right) in Virginia, USA.
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was observed attacking the egret (Fig. 1). The bird attempted to 
escape but was unsuccessful. Pecking at the turtles by the egret 
was similarly ineffective. At 1930 h, the egret was observed being 
dragged underwater and killed. It was at this point at least one of 
the turtles was observed consuming the egret (Fig. 2).

The initial primer of the observed interaction between C. 
serpentina and A. alba, be it the result of an active hunt or simply 
an opportunistic attack, is unclear. Regardless, it is worth noting 
that all of the predation observations we found (summarized in 
Bobbie et al. 2015, op. cit.), took place between June and August. 
Chelydra serpentina are typically active from April through 
October/November throughout their range, with a major spike 
in activity in July after the end of the nesting season (Brown and 
Brooks 1993. Herpetologica 49:311–318). Additional observations 
might be useful to clarify whether attacks on very large prey are 
perhaps a response to a lack of overall prey availability, simply 
occur opportunistically, or are an active attempt to restore certain 
nutrients post-nesting.

MARK WINTERSTEIN, 9404 Copernicus Dr., Lanham, Maryland 20706, 
USA (e-mail: marximus@gmail.com); ALEXANDER J. ROBILLARD, Universi-
ty of Maryland Center for Environmental Science, 146 Williams St., Solomons, 
Maryland 20688, USA (e-mail: ajrobill@umd.edu).

CHELYDRA SERPENTINA (Snapping Turtle), TRACHEMYS 
SCRIPTA (Pond Slider), and APALONE SPINIFERA (Spiny Soft-
shell Turtle). ANTHROPOGENIC DAMAGE. Human recreational 

activities have become increasing stressors to turtle communities 
(Nemoz et al. 2004. Biologia 59:185–189; Polich and Barazowski 
2016. Chelon. Conserv. Biol. 5:214–218). Types of anthropogenic 
damage to freshwater turtles include fishhook ingestion (Steen 
et al. 2014. PLoS ONE 9:e91368; Suriyamongkol et al. 2019. Her-
petol. Rev. 50:776–777), motorboat injuries (Bennett and Litzgus 
2014. J. Herpetol. 48:262–266; Galois and Ovellet 2007. Chelon. 
Res. Found. 6:288–293), and gunshot wounds (Thomas et al. 
2014. Zootaxa 378:141–165; Suriyamongkol et al. 2019, op. cit.; 
Pierce et al. 2016. In Rhodin et al. [eds.], Conservation Biology 
of Freshwater Turtles and Tortoises: A Compilation Project of the 
IUCN SSC Tortoise and Freshwater Turtle Specialist Group, pp. 
100.1–100.12). Herein, we report evidence of gunshot wounds 
and fishhook ingestion in three species of turtles at Berrendo 
Creek in the city of Roswell, New Mexico, USA. Berrendo Creek is 
a small tributary of the Rio Hondo that is surrounded by private-
ly owned farmland, with a portion open to the public through 
the New Mexico Department of Game and Fish (NMDGF) Open 
Gate Program. Recreational fishing from the shore is the only ac-
tivity permitted through the program for this property (http://
www.wildlife.state.nm.us; 3 March 2020).

In July 2019, we surveyed freshwater turtles along a 500-m 
stretch of Berrendo Creek near its confluence with Rio Hondo 
using traditional hoopnet traps. We captured four species of 
turtles including nine Pseudemys gorzugi (Rio Grande Cooter), 
seven Chelydra serpentina, 16 Apalone spinifera, and 69 
Trachemys scripta. For each turtle captured we took standard 
measurements and assessed for apparent external physical 
damage. We discovered specimens of T. scripta, C. serpentina, 
and A. spinifera that displayed evidence of anthropogenic 
damage (Fig. 1). The most common sources of damage appeared 
to be gunshot wounds and fishhook ingestion. Of 69 T. scripta, 
one had a gunshot wound and one had ingested a fishhook (Fig. 
1A). Of 16 A. spinifera, one showed damage typically associated 
with fishhooks (e.g., deformed jaw and a missing eye; Fig. 1B). 
Of seven C. serpentina, five had gunshot wounds (Fig. 1C). In 
addition to gunshot wounds and fishhook ingestion, we noted 
a variety of damages for which sources could not be confirmed 
with certainty. For example, eight turtles showed carapace 
deformities (e.g., large dents and chipped scutes; Fig. 1D) and 
one T. scripta was missing a limb. Due to the Open Gate Program, 
fishhook ingestion is likely a result of accidental by-catch. 
However, recreational shooting of any kind is prohibited through 
the Open Gate Program (http://www.wildlife.state.nm.us; 3 

Fig. 2. The larger of the two Chelydra serpentina consumes the Ardea 
alba after drowning it.

Fig 1. Four examples of damage and deformities in turtles caught at Berrendo Creek, Chaves County, New Mexico, USA: A) fishing line pro-
truding from Trachemys scripta; B) deformed jaw and missing eye of Apalone spinifera indicating fishhook damage; C) suspected bullet 
wound on carapace of Chelydra serpentina; D) carapace deformity in T. scripta.
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March 2020). The recreational activities at Berrendo Creek could 
be of concern to the conservation of freshwater turtles, especially 
in light of the recent discovery of the state-threatened P. gorzugi 
(Suriyamongkol et al. 2020. Herpetol. Rev. 51:536–537).

This study was approved by the New Mexico Department of 
Game and Fish (NMDGF; Authorization #3621) and Eastern New 
Mexico University IACUC (Permit No. 2019-0226-01A1). This 
research was supported by NMDGF and the US Fish and Wildlife 
Service. 
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and IVANA MALI, Eastern New Mexico University, Department of Biology, 
Station 33, 1500 S Ave K, Portales, New Mexico 88130, USA (e-mail: ivana.
mali@enmu.edu).

CHRYSEMYS PICTA MARGINATA (Midland Painted Turtle). 
HEAD ABNORMALITY. Head abnormalities are not uncommon 
in turtles and are often characterized by swelling in portions of 
the head, particularly the tympanic area (e.g., aural abscesses). 
These can be due to nutritional deficiencies and/or bacterial 
infections (Holladay et al. 2001. Ecotox Environ. Saf. 48:99-106; 
Dodd and Griffey 2004. Herpetol. Rev. 35:233–235; Smith et al. 
2009. Herpetol. Rev. 40:213–214). On 25 July 2020, we captured 
an adult male Chrysemys picta marginata in Preston County, 
West Virginia, USA (39.52648°N, 79.80546°W; WGS 84) using 
a Promar TR-502 turtle trap. Upon inspection of the turtle, we 
noticed that the individual appeared to either lack or have mal-
formed tympanic membranes. The epidermis was wrapped into 
the ear cavity, resulting in a large depression on both sides of the 
head (Fig. 1). No external signs of injury, infection, or disease 

were apparent, although it is possible that the cavities were the 
result of ruptured tympanic membranes from a previous aural 
infection. To our knowledge, this is the first report of a head de-
pression in C. picta as a result of missing or malformed tympanic 
membranes. Since 2016, we have captured 422 C. picta in Pres-
ton County, and have not observed any other turtles with this 
abnormality.

JOEL L. MOTA (e-mail: jlm0153@mix.wvu.edu), DARIEN N. LOZON, 
MEGAN N. TENNEY, and JAMES T. ANDERSON, School of Natural Re-
sources, West Virginia University, Morgantown, West Virginia 26506, USA; 
DONALD J. BROWN, School of Natural Resources, West Virginia Univer-
sity, Morgantown, West Virginia, 26506 USA; U.S. Forest Service, Northern 
Research Station, Parsons, West Virginia 26287, USA.

GLYPTEMYS INSCULPTA (Wood Turtle). DIET. Glyptemys ins-
culpta is an omnivorous species with a varied diet consisting of 
plants, fungi, algae, and animal matter (Ernst and Lovich 2009. 
Turtles of the United States and Canada. Second edition. The 
Johns Hopkins University Press, Baltimore, Maryland. 827 pp.). 
Ophiophagy has been reported in several species of chelonians 
(Ernst and Lovich 2009, op. cit.; Lovich et al. 2010. Southwest. 
Nat. 55:135–138). Adult female G. insculpta have been reported 
to ingest snakes, including shed skin of what appeared to be 
gartersnake (Thamnophis sp.; Tamplin et al. 2009. Herpetol. Rev. 
40:74–75). Here, we report on an observation of a juvenile G. ins-
culpta eating shed snake skin.

On 17 June 2020 at 1324 h, we observed a juvenile G. insculpta 
biting at a shed snake skin at the edge of a stream in Sullivan 
County, New York, USA (197 m elev.). The G. insculpta was 
estimated at 2–3 yrs of age by counting growth rings on scutes 
(Harding and Bloomer 1979. HERP: Bull. New York Herpetol. Soc. 
15:9–26). This observation occurred with the turtle underwater 
and the skin near the surface. The shed skin was determined to 
be from Nerodia sipedon sipedon (Northern Watersnake) based 
on faint patterning and scalation. Bite marks were also visible 
on the shed skin. Due to the opportunistic feeding strategy of 
G. insculpta, it may be that this behavior is relatively common 
among age classes, although probably rarely observed.

ERICA K. SPIESS, National Park Service, Beach Lake, Pennsylvania 
18405, USA (e-mail: erica.spiess14@alumni.colostate.edu); ANDREW S. 
WEBER, National Park Service, Beach Lake, Pennsylvania 18405, USA and 
theTurtleRoom, P.O. Box 521, Lititz, Pennsylvania 17543, USA (e-mail: andy.
weber@theturtletroom.org).

GLYPTEMYS MUHLENBERGII (Bog Turtle). PREDATION. 
Glyptemys muhlenbergii is one of North America’s smallest tur-
tles (Ernst and Lovich 2009. Turtles of the United States and Can-
ada. Second edition. The Johns Hopkins University Press, Balti-
more, Maryland. 827 pp.). It is a species of conservation concern 
throughout its range, and is listed as federally threatened in the 
northern portion of its range (USFWS 1997. Fed. Reg. 62:59605–
59623). Although habitat loss and degradation and collection for 
the pet trade are probably the most important threats to this spe-
cies, adult G. muhlenbergii (because of their small size) may be 
more vulnerable to predators than many other species of turtle 
(USFWS 1997, op. cit.; Ernst and Lovich 2009, op. cit.).

Over the course of several decades of research, we have 
documented a few instances of Canis familiaris (Domestic Dogs) 
biting and sometimes killing adult G. muhlenbergii in Virginia 
and North Carolina, USA. Because we found no previous reports 
of this in the literature, we summarize those observations here. 
In Virginia, on 10 July 2008, JBF and field assistants were tracking 

Fig. 1. Head depression in Chrysemys picta marginata as a result 
of missing or malformed tympanic membranes, found in Preston 
County, West Virginia, USA.
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turtles with radio telemetry and found a dead G. muhlenbergii 
with obvious physical injuries that was lying in a residential yard 
next to a doghouse and a resident dog. We collected the turtle 
and passed it to the Virginia Department of Game and Inland 
Fisheries (VDGIF) biologist and VDGIF veterinarian. Although 
we did not receive an official necropsy report, we were told 
that the injuries suggested the turtle had been killed by the 
dog. Also in Virginia, in April 2012, a family removed an injured 
G. muhlenbergii from the mouth of their dog and transferred 
it to a wildlife rehabilitation center, where it was eventually 
released (https://www.wildlifecenter.org/news_events/news/
endangered-bog-turtle, accessed 25 Sept 2020). In North 
Carolina’s G. muhlenbergii database, there are two mentions of 
C. familiaris. On 2 June 1993, a G. muhlenbergii was bitten by a 
property owner’s dog. The turtle had puncture wounds on the 
first, right costal scute and the anterior plastron was crushed. 
The animal was taken to a facility for treatment with antibiotics, 
but eventually died on 3 August 1993 without being released. The 
second turtle, at a different site, was captured on 9 May 2002 by 
turtle dogs (Boykin spaniels), and a dog bit a small hole in the 
second, left costal. The injuries did not appear to be serious and 
the turtle was released alive but has not been recaptured since.

Although there are several reports in the literature of Canis 
latrans (Coyotes) preying on turtles and tortoises (Minckley 
1966. J. Mammal. 47:137; Petersen 1994. Biol. Conserv. 70:101–
108; Moore et al. 2006. Herpetol. Rev. 37:78–79; Esque et al. 
2010. Endanger. Species Res. 12:167–177), we found few reports 
of predation by C. familiaris. In one case, feral dogs were seen 
excavating numerous burrows and killing an adult Gopherus 
polyphemus (Gopher Tortoise), a species much larger than G. 
muhlenbergii (Causey and Cude 1978. Herpetol. Rev., 9:94–95). 
In another, domestic dogs attacked and killed nesting sea turtles 
(Santos et al. 2001. Herpetol. Rev. 32:37). However, in the wildlife 
veterinary literature, injuries (lethal and nonlethal) to freshwater 
and terrestrial turtles from dogs appear common, accounting 
for 19% of injuries to turtles brought to the University of Florida 
veterinary clinic (Lafortune et al. 2005. J. Herpetol. Med. Surg. 
15:4–8) and 5% of the turtles treated by North Carolina State 
University Veterinary Medicine’s turtle rescue team (Sack et 
al. 2017. J. Zoo Wildlife Med. 48:716–724). For populations of 
conservation concern, researchers and managers should be 
alert to the potential of either pet or feral C. familiaris preying 
on turtles.

SAMUEL T. S. McCOY, North Carolina Wildlife Resources Commis-
sion, 1701 Mail Service Center, Raleigh, North Carolina, 27699, USA (e-mail: 
stsmccoy@gmail.com); JEFFREY B. FEAGA, Department of Fish and Wild-
life Conservation, Virginia Tech, 100 Cheatham Hall, 310 West Campus Dr., 
Blacksburg, Virginia 24061, USA (e-mail: feaga05@vt.edu); GABRIELLE J. 
GRAETER, North Carolina Wildlife Resources Commission, 1701 Mail Ser-
vice Center, Raleigh, North Carolina, 27699, USA (e-mail: gabrielle.graeter@
ncwildlife.org); CAROLA A. HAAS, Department of Fish and Wildlife Con-
servation, Virginia Tech, 100 Cheatham Hall, 310 West Campus Dr., Blacks-
burg, Virginia 24061, USA (e-mail: cahaas@vt.edu).

GRAPTEMYS OCULIFERA (Ringed Sawback). USE OF MAN-
MADE BASKING STRUCTURES. Species within the genus 
Graptemys (map turtles and sawbacks) primarily inhabit riv-
ers and streams, and many of the 14 species are found in river 
systems of the southeastern United States (Lindeman 2013. The 
Map Turtle and Sawback Atlas: Ecology, Evolution, Distribution, 
and Conservation. University of Oklahoma Press, Norman, Okla-
homa. 460 pp.). Graptemys species are most commonly observed 

while basking on deadwood material (e.g., logs, stumps, branch-
es), and they usually prefer structures that are some distance 
from the stream bank within the river/creek channel (Jones 
1996. J. Herpetol. 30:376–385; Lindeman 1998. Chelon. Conserv. 
Biol. 3:137–141). Deadwood material enters into the river during 
high-flow events whereby trees along the riverbank (hereafter, 
riparian forest) are undercut by high river flows, and they subse-
quently fall into the river. However, it is common in urban areas 
for managers or municipal entities to remove riparian forests, 
thus there is usually little natural deadwood material available 
for turtles to bask on. I report here on observations of Graptemys 
oculifera, a federally threatened species, basking on manmade 
basking structures in an urban river setting.

In June and July in 2017 and 2018, I surveyed for G. oculifera 
in a stretch of the Pearl River near Jackson, Mississippi, USA. 
Jackson is the largest city in Mississippi, and ca. 6.7 river km of the 
Pearl River have been altered via channelization, riparian forest 
removal, and desnagging (i.e., removal of instream deadwood) to 
improve water flow through this metropolitan area; for more site 
info, see Selman (in press, Chelonian Conserv. Biol.). This stretch 
of river was surveyed by boat five times during this period using 
binoculars and a Nikon Coolpix p900 digital camera with 83× 
optical zoom to take photographs of basking individuals. During 
these surveys, I made many observations of G. oculifera basking 
on manmade basking structures. On 27 July 2017, I observed 
a cluster of three G. oculifera females and three males basking 
on exposed rock riprap (e.g., rocks placed to stabilize the edge 
of a riverbank); thereafter, I made numerous observations of 
G. oculifera using multiple different riprap basking locations 
in these altered sections (Fig. 1A). On 27 July 2017, I observed 
two males basking on a discarded concrete culvert, and this 

Fig. 1. Observations of Graptemys oculifera basking on manmade 
structures during 2017 and 2018 surveys in the Pearl River near Jack-
son, Mississippi, USA, including rock rip rap (A), discarded concrete 
culverts (B), exposed pipes (C), discarded metal (D), a tire (E), and 
wicker chair (F).
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was observed again with a male and female on 3 July 2018 on 
a second concrete culvert in the same locality (Fig. 1B). On 8 
July 2017, I observed two females basking on an exposed pipe 
jutting from the riverbank (Fig. 1C), and on 27 July 2017 a male 
was observed basking on a piece of discarded scrap metal (Fig. 
1D). Other basking observations include a juvenile basking on 
a discarded tire on 3 July 2018 (Fig. 1E) and a male basking on a 
discarded wicker chair on 11 June 2018 (Fig. 1F).

To date, most observations of G. oculifera and other Graptemys 
species have come from more natural areas, and therefore little 
information is available to understand how this genus responds 
to human-modified systems. Based on my observations, it 
appears that even though G. oculifera is a riverine specialist of 
the Pearl River preferring to bask on natural deadwood material 
away from the riverbank, this species has responded to the highly 
modified section of the Pearl River by using non-deadwood 
basking structures including structures along the bank. Even 
though deadwood located away from the bank is preferred by 
most Graptemys species (Jones 1996, op. cit.), similar to our 
observations, Peterman and Ryan (2009. Northeast. Nat. 16:629–
636) found Graptemys geographica basking on rock rip rap in a 
canal in Indianapolis. Lindeman (2013, op. cit.) also observed G. 
ouachitensis basking on boat dock supports, and this is similar to 
our observations of G. oculifera basking on exposed pipes along 
the bank.

Even though G. oculifera uses these alternative basking 
structures in this urban setting, it is unclear how these manmade 
structures compare to deadwood beyond serving merely as 
a basking platform. For example, it is unknown if freshwater 
sponges, the preferred food of G. oculifera (P. Lindeman, unpubl. 
data), readily colonize rocks and concrete as with natural 
deadwood. Also, with fewer basking structures available in 
urban rivers, competition for basking sites may become more 
intense than in more natural settings, and this competition may 
have fitness consequences. If competition is found to be more 
intense in areas with low basking structure density, intentional 
introduction of basking structures in these stretches may be 
beneficial to turtle species of conservation concern. One benefit 
of these artificial structures (i.e., concrete culverts, rocks) is 
that they likely persist longer in the environment compared to 
many deadwood structures, thus providing some stability in 
basking platforms over time. Understanding basking structure 
persistence – both natural and manmade – would be an 
interesting area of future study.

WILL SELMAN, Biology Department, Millsaps College, 1701 North 
State St., Jackson, Mississippi 39210, USA; e-mail: will.selman@millsaps.
edu.

GRAPTEMYS OUACHITENSIS (Ouachita Map Turtle). NEST 
PREDATION. Trail camera monitoring of a Ouachita Map Turtle 
(Graptemys ouachitensis) nesting site on the Wisconsin River 
near Spring Green, Wisconsin, USA (43.1777°N, 90.0679°W; WGS 
84) provided observational data on the cues Northern Raccoons 
(Procyon lotor) use to locate turtle nests during the hatchling 
emergence period. On 5 September 2015, 1-min time-lapse im-
ages from a camera mounted directly over a turtle nest revealed 
raccoon forepaw placements and predation attempts through 
the walls of the protective nest cage (5 × 10 cm welded wire over-
lain on the sides with 2.5 cm chicken wire netting) prior to hatch-
ling emergence (Fig. 1). This event occurred before visual cues 
to the presence of the subterranean nest/hatchlings were avail-
able via a nest exit hole and when the raccoon was physically 

precluded from tactilely assessing potential surface hardness 
cues within the cage confines.

Newly hatched turtles disturb soil as they move within the 
soil column before emergence onto the surface (e.g., Lahanas 
1982. M.S. Thesis, Auburn University, Auburn, Alabama. xviii 
+ 293 pp.), which suggests that the emergence process may 
produce olfactory cues from disturbed soils and/or hatchlings 
near the surface as well as possible auditory cues (including 
vocalizations; Geller and Casper 2019. Herpetol. Rev. 50:449-452) 
of use to foraging raccoons. Interestingly, soil odors have been 
resolved as the primary location cue to raccoons searching for 
newly constructed nests on this site (Geller 2015. Chelonian 
Conserv. Biol. 14:64–72) and elsewhere (Buzuleciu et al. 2016. 
Herpetol. Conserv. Biol. 11:539–551).

Experimentally disturbing subsurface soils while leaving 
upper layers visually and structurally intact also results in an 
excavation response by raccoons during the hatchling emergence 
period. Electric fencing rods with angled distal ends buried at 
typical G. ouachitensis mid-clutch depth (ca. 11 cm; pers. obs.; 
Fig. 2) produce subterranean soil disturbance when rotated after 
several days of protective screening. Raccoons make targeted 
excavations at these soil mixing locations, presumably using 
olfactory cues.

These observations suggest that raccoons may use the 
odors from newly disturbed soil to locate emergence-period 
nests. However, odor cues from hatchlings near the surface and 
possibly hatchling sounds may also be part of the late-season 
nest location suite used by raccoons. Contrarily, visual and soil 
hardness tactile cues do not seem necessary, per se, for nest 
detection during this period.

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

Fig. 1. Raccoon (Procyon lotor) forefoot, indicated by arrow, directly 
above nest cavity before hatchling emergence (A) and Ouachita Map 
Turtle (Graptemys ouachitensis) hatchling emergence at this same 
location 6 h later (B).

Fig. 2. 1.2-m metal rod buried 11 cm below substrate (A) with angled 
tip (upper inset), rotated three times using vise-grip pliers at the 
other end (lower inset) after a several-day period of screen protec-
tion. Raccoon excavation at location of distal rod end during night 
following rod rotation (B).
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HARDELLA THURJII (Crowned River Turtle). BASKING BEHAV-
IOR. Within its range in India, Bangladesh, Nepal, and Pakistan, 
Hardella thurjii is known to inhabit deeper sections of slow-flow-
ing water bodies such as rivers, pools, canals, ponds, and oxbow 
lakes (Das 1995. Turtles and Tortoises of India. World Wide Fund 
for Nature – India, Oxford University Press, Bombay, India. 176 
pp.). Generally, turtles bask as a thermoregulatory mechanism 
(among other reasons), absorbing heat from both sunlight and 
the substrate on which they bask. However, H. thurjii is highly 
aquatic and unlike most other chelonians they are not typically 
observed coming out from the water to bask (Minton 1966. Bull. 
Am. Mus. Nat. Hist. 134:27–184; Das 1995, op. cit.). Evidence sug-
gests that this species thermoregulates by surface basking, ab-
sorbing the needed solar radiation by floating close to, or at, the 
surface of the water. In a report contrary to evidence suggest-
ing that this species does not bask aerially, Sarkar and Hussain 
(1997. In Van Abbema [ed.], Proceedings: Conservation, Restora-
tion and Management of Tortoises and Turtles: An International 
Conference, pp. 290–294. New York Turtle and Tortoises Society, 
New York, New York) reported that in Bangladesh, H. thurjii use 
riverbanks and newly emerged islands for basking. However, 
these authors appear to have lumped H. thurjii together with 
other species well-known to bask on riverbanks, such as the 
Indian Tent Turtle (Pangshura tentoria) and the Brown Roofed 
Turtle (P. smithii); it was unclear if thermoregulatory emergence 
of H. thurjii had been confirmed. Aerial basking behavior for the 
species was not observed in the Ganga, Chambal, and Gomti 
Rivers (SS, pers. obs.). Other than a few images from a commer-
cial website showing H. thurjii males basking on fallen branches 
in Keoledo Ghana National Park, Bharatpur Rajasthan, no addi-
tional reports or information on basking behavior for the species 
are available.

Here we report thermoregulatory emergence and aerial 
basking observations of four male H. thurjii from Golwaghat, 
along the Lower Sarju River in Bahraich, Uttar Pradesh, India. 
The river is highly polluted, as sewage from the Bahraich District 
drains into the river in this area, yet a viable population of H. 
thurjii exists here. On 19 June 2019 at 1030 h we observed a single 
male H. thurjii on a rock along the side of the river near the 
Golwaghat Bridge (Fig. 1). The individual was motionless, with 
its head extended while the posterior portion of the animal was 
partially submerged in the river. At the time of observation, the 
weather was cloudy, and the air temperature was 27°C. The turtle 
continued basking until 1042 h, when it retreated into the river.

On the same day, while conducting surveys further 
downstream at 1300 h, three more adult males were found 
competing for basking space. This site was surrounded by 
agricultural fields, and unlike the site of the previous observation, 
this section of the river is choked with aquatic vegetation. When 
first encountered, we observed one male sitting on a plastic sack, 
which was stuck inside the thick aquatic vegetation. Shortly after 
we began observing, two more individuals climbed onto this 
same platform. A slight struggle ensued for ca. 3 min, when one 
of them slipped back into the river, leaving the other two to bask 
on the sack (Fig. 2). They were basking in full sunlight with an air 
temperature of 32°C. At ca. 1312 h both the turtles slipped back 
into the river.

Once considered an abundant species throughout much of 
its range, H. thurjii has greatly declined and is now proposed 
for endangered status by the IUCN (Turtle Taxonomy Working 
Group 2017. In Rhodin et al. [eds.], Conservation Biology of 
Freshwater Turtles and Tortoises: A Compilation Project of the 

IUCN/SSC Tortoise and Freshwater Turtle Specialist Group. 
Chelon. Res. Monogr. 7:1–292). With this species’ biology 
poorly understood, additional research is needed on its status 
and biology to better understand its conservation needs. Our 
observations and previous findings indicate that aerial basking 
in H. thurjii is male biased, warranting further study to better 
understand how basking is related to factors such as body size, 
substrate type, season, and sex of the species.

We are grateful to the Turtle Survival Alliance, Turtle Survival 
Alliance-India, and the Delta Foundation for funding the project. 
We also thank Uttar Pradesh Forest and Wildlife Department for 
giving necessary permission.

SREEPARNA DUTTA, RISHIKA DUBLA, and SHAILENDRA SINGH, 
Wildlife Conservation Society-India/Turtle Survival Alliance – India, D1/317 
Sector F Jankipurum, Lucknow, Uttar Pradesh, 226021, India (e-mail: shai@
turtlesurvival.org); ANDREW D. WALDE, Turtle Survival Alliance, 1030 Jen-
kins Rd., Suite D, Charleston, South Carolina 29407, USA (e-mail: awalde@
turtlesurvival.org).

HEOSEMYS SPINOSA (Spiny Hill Turtle). DIET. Heosemys spi-
nosa has been described as primarily herbivorous (Lim and Das 
1999. Turtles of Borneo and Peninsular Malaysia. Natural History 

Fig. 1. A male Hardella thurjii observed basking on a rock in the Low-
er Sarju River, near Golwaghat, Uttar Pradesh, India. 

PH
O

TO
 B

Y 
SR

EE
PA

RN
A

 D
U

TT
A

Fig. 2. Two male Hardella thurjii observed basking on a plastic sack 
stuck in thick vegetation along the Lower Sarju River, near Gol-
waghat, Uttar Pradesh, India. 
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Publications [Borneo], Sdn. Bhd., Kota Kinabalu. xii + 151 pp.; 
Goetz 2007. Radiata 16:1–15), but there is little published infor-
mation on the wild diet of the species. From August to October 
2018, observations were made at Kubah National Park, Sarawak 
(Borneo). Two females were encountered feeding on mush-
rooms, identified as Boletus sp. (Fig. 1A, B) and Russula sp. (Fig. 
1C, D), based on the morphology of the cap. Boletus (family Bo-
letaceae) is a fungus genus with over 100 described species, four 
of which (B. ananas, B. aurisporus, B. mirabilis, and B. nanus) 
have been recorded from the Park (Clifton 2017. B.Sc. Disserta-
tion, Universiti Malaysia Sarawak, Kota Samarahan. 45 pp.). The 
second genus, Russula (family Russulaceae), is an ectomycorrhi-
zal mushroom, with around 750 species, with few published data 
on its Bornean representatives, and complex taxonomic issues 
regarding its contents worldwide (Miller and Buyck 2002. Mycol. 
Res. 106:259–276).

Additionally, fecal content analysis recorded five different 
seed types, suggestive of a potential role played as a seed 
dispersal agent, seed size range being 500 µm to 20 mm. 
The largest seed was collected from an adult male of 201 mm 
carapace length. Apart from plant matter, the fecal contents 
from seven individuals (four females, three males) obtained from 
March 2017 to December 2018 included arthropods, including 
representatives of the orders Odonata, Diplopoda, Lepidoptera, 
and Coleoptera, the latter being the most abundant. A strand 
of hair was also found in a sample, suggestive of opportunistic 
scavenging on mammals, as reported by Jensen and Das (2006. 
Herpetol. Rev. 37:458).

We thank Sarawak Forest Department for permission (No: 
181/JHS/NCCD/600–7/2/107; Park Permit No: WL 88/2018), 
and a grant from the Niche Research Grant Scheme from 
the Ministry of Higher Education, Government of Malaysia 
(NRGS/1087/2013(01) for support of our research. We 
acknowledge the assistance of Mohamad Hasnul bin Bolhassan 
in the identification of the mushrooms.

SITI NOR BAIZURAH (e-mail: sitinorbaizurahabdulmalik@gmail.com) 
and INDRANEIL DAS, Institute of Biodiversity and Environmental Conser-
vation, Universiti Malaysia Sarawak, 94300 Kota Samarahan, Sarawak, Ma-
laysia (e-mail: idas@unimas.my). 

KINIXYS ZOMBENSIS (Southeastern Hinge-back Tortoise). 
INJURY. Chelonians worldwide are exposed to natural and an-
thropogenic threats throughout their lifespan. These can include 

Fig. 1. Female Heosemys spinosa with fungal spores in facial region in 
the proximity of mushrooms of the genera Boletus (A–B) and Russula 
(C–D).

Fig. 1. A) Plastral view of Kinixys zombensis from South Africa 
showing injuries from presumed predation attempt; B) ante-
rior view showing missing limb and reduced limb opening; C) 
posterior view showing missing limb and slightly reduced limb 
opening.
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traffic incidents, human consumption, pollution, drought, dis-
ease, fires, and predation by other animals, which can result in 
disability or mortality. Here we report on a subadult female K. 
zombensis (170 mm straight-line carapace length) found at 1240 
h in the Manguzi Forest Reserve, KwaZulu Natal Province, South 
Africa (26.99561°S, 32.72512°E; WGS 84), on 12 November 2019. 
The tortoise was found in a small open patch as we were walk-
ing through dense forest. At the time it had already withdrawn 
into its shell, indicating that it had noticed human presence well 
before it was spotted. On closer investigation we noted that both 
the carapace and plastron (Fig. 1A) had visible marks of earlier 
predation attempts and two limbs were missing. The front left 
leg (Fig. 1B) and the rear right leg (Fig. 1C) were completely gone 
and the resulting wounds were well-healed.

We suggest that the missing limbs can be attributed to 
predation attempts in its early years of development. This is 
suggested by the fact that the carapace and plastron openings 
have not grown equally. On the unaffected front right limb, the 
widest opening point was measured at 16 mm; however, it can 
be clearly seen that on the affected front left limb, this opening 
is greatly reduced (Fig. 1B). The same is true for the rear end of 
the tortoise, where on the unaffected rear left limb, the widest 
opening point was measured at 10 mm, and a slight reduction 
can be seen of this opening on the affected rear right limb (Fig. 
1C). It is possible that the limbs were lost at different times, as 
suggested by the growth differences of the limb openings.

It is not possible to determine which species was responsible 
for the predation attempt. However, the marks on the carapace 
and plastron, and the overall small size of the tortoise, lead us 
to believe that it was a small mammal probably belonging to 
either the order Carnivora or Rodentia. The missing legs could be 
attributed to the same mammalian predator or may even have 
been caused by a bird. Remarkably, visual inspection suggested 
this K. zombensis was otherwise in good general health. The fact 
that the remaining limbs were on opposing sides of the tortoise 
allowed the animal some limited mobility. This tortoise also had 
very few visible ectoparasites (e.g., ticks), which often are found 
on the softer parts of these tortoises.

JENS REISSIG, Ultimate Creatures, 29 Coneway Street, Kelvin, Sand-
ton, 2090, South Africa (e-mail: jens@ultimatecreatures.com); JOHNNY 
MALAN, 91 Kingsley Road, Durban, 4052, South Africa (e-mail: johnnyma-
lankzn@gmail.com).

KINOSTERNON ABAXILLARE (Central Chiapas Mud Turtle). 
ECTOPARASITES. Kinosternon abaxillare is distributed in the 
central part of Chiapas (Mexico) and a small portion of northern 
Guatemala. Many aspects of its natural history are unknown and 
there are few published studies on its biology (Legler and Vogt 
2013. The Turtles of Mexico: Land and Freshwater Forms. Uni-
versity of California Press, Berkeley, California. 402 pp.).

From March 2018 to February 2019, I made 12 field trips to 
study K. abaxillare in central and southwestern Chiapas. The 
ponds in which I conducted my field work were located on 
private land, surrounded by a mosaic of cattle pasture, mango 
trees, and corn fields. A total of 168 turtles were captured (two 
yearlings, 50 immatures, 47 adult males, and 69 adult females). 
Of these turtles, one yearling, 12 immatures, 9 adult males and 19 
adult females had attached leeches (Placobdella ringueleti). The 
ectoparasites were mainly concentrated in the inguinal area, the 
base of the tail, around the neck, and inside the cloaca (Fig. 1). 
The minimum and maximum number of P. ringueleti individuals 
found on K. abaxillare in this work was 3–10 for the immatures, 

8–15 for adult males, and 6–24 for adult females. The higher 
number of leeches on adult females may have been due to the 
latter’s larger size (Reyes-Grajales 2019. B.S. Thesis, Instituto de 
Ciencias Biológicas, Universidad de Ciencias y Artes de Chiapas, 
Chiapas, Mexico. 96 pp.).

I thank Alejandro Francisco Oceguera-Figueroa for 
identifying the leeches, and Craig B. Stanford for comments 
on this note. Support for the project was provided by the Turtle 
Conservation Fund and Chelonian Research Foundation (TCF-
0760). Turtles were collected under the Federal Government 
permit number: SGPA/DGVS/01156/19 issued by SEMARNAT. 
All animals were handled and processed under ethical treatment 
in accordance with established husbandry standards.

EDUARDO REYES-GRAJALES, Instituto de Ciencias Biológicas, 
Universidad de Ciencias y Artes de Chiapas, Ciudad Universitaria, Tuxtla 
Gutiérrez 29017, Chiapas, Mexico; eduardo.reyes.grajales@gmail.com.

LEPIDOCHELYS KEMPII (Kemp’s Ridley Sea Turtle). COLD-
STUNNED NESTING FEMALES. Lepidochelys kempii are pres-
ent in the Gulf of Mexico (GoM) and North Atlantic Ocean, and 
primarily nest along the western GoM coast in Mexico and Texas 
(National Marine Fisheries Service et al. 2011. Bi-national Recov-
ery Plan for the Kemp’s Ridley Sea Turtle, Second Revision. Silver 
Spring, Maryland. 177 pp.). Lepidochelys kempii are primarily 
diurnal nesters, preferring to nest on windy days when evidence 
of nesting activity is quickly erased, and winds help keep them 
cooler on the typically hot daytime beach (Jimenez-Quiroz et 
al. 2005. Chelon. Conserv. Biol. 4:774–780). Lepidochelys kempii 

Fig. 1. Placobdella ringueleti in the inguinal area (A) and inside the 
cloaca (B) of an adult male of Kinosternon abaxillare from Chiapas, 
Mexico. 
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typically complete the nesting process in under 50 min, with 
oviposition lasting around 12 min (Pritchard and Marquez 1973. 
IUCN Monograph No. 2: Marine Turtle Series. 30 pp.). The estab-
lished nesting season for L. kempii in Texas is from April to mid-
July (Shaver et al. 2016. Gulf Mex. Sci. 33:158–178). Though Texas 
experiences large cold stunning events of Chelonia mydas, dur-
ing which hundreds to thousands of C. mydas are found washed 
ashore or floating in a hypothermic state, only six L. kempii have 
stranded cold stunned in Texas since 1980 (Shaver et al. 2017. 
PLoS ONE 12:e0173920). Herein, we detail three records of nest-
ing L. kempii appearing to become cold stunned during oviposi-
tion on the Texas GoM coast.

On 9 April 2003 at 1045 h, a L. kempii was discovered 
emerging from the GoM near the 0.8 km marker at Padre 
Island National Seashore (PAIS), Kleberg County, Texas, USA. 
The female began nesting at the base of the foredunes but was 
observed nesting unusually slowly for the species, seemingly 
due to the cold environmental conditions. Past climate records 
indicate that at 1057 h, the air temperature was 14°C with 24 
km/h north-northwest winds and at 1158 h, wind gusts were as 
great as 35 km/h (Corpus Christi International Weather Station, 
Corpus Christi, Texas, USA). The L. kempii measured 60.1 cm 
straight carapace length (SCL), 62.9 cm straight carapace width 
(SCW), and was identified as a post head-start turtle imprinted 
at Rancho Nuevo, Mexico in 1993. The female laid 94 eggs 

and spent more than 1 h on the beach completing the nesting 
process. After nesting, the lethargic L. kempii was placed inside 
a warm vehicle and monitored for several hours. Around 1920 h, 
she became active and was released into the GoM at PAIS.

On 3 May 2013 at 0758 h, a L. kempii was observed emerging 
from the GoM near the 4.7 km marker at PAIS. At 0846 h, the 
female began oviposition, however, eventually ceased moving 
and depositing eggs into the nest chamber. Past climate records 
indicate that at 0756 h, the air temperature was 12°C with 
52 km/h north-northwest winds and wind gusts of 72 km/h 
(Corpus Christi International Weather Station, Corpus Christi, 
Texas, USA). To warm the L. kempii, the three PAIS biologists 
present at the nest site covered her carapace with a warm towel, 
placed their hands on her flippers and neck to transfer their body 
heat, and shielded her from the wind by kneeling down on her 
northern side (Fig. 1). After ca. 1.15 h of no activity, the L. kempii 
resumed oviposition and laid 73 eggs. The L. kempii finished the 
remaining nesting phases normally at approximately 1020 h; 
spending almost 2.5 h on land. The L. kempii measured 59.8 cm 
SCL, 59.8 cm SCW, and had only one confirmed nest at PAIS in 
2013.

On 14 April 2020 at 1523 h, a L. kempii was discovered digging 
a nest chamber on South Padre Island, Cameron County, Texas, 
USA. The female was positioned at the base of the foredunes and 
was facing inland, away from the GoM. The L. kempii became 
increasingly lethargic as she finished digging the nest chamber 
and began oviposition. The L. kempii remained in the oviposition 
phase for more than 1.5 h, breathing shallowly. Biologists covered 
her carapace with a warm towel and shielded her from the wind 
by lying down next to her (Fig. 2). While the L. kempii was nesting, 
the air temperature was 19°C with north winds of 40 km/h and 
wind gusts of 48 km/h (Mariana Devlin, pers. comm.). Despite 
the lengthy oviposition phase, only 22 eggs were documented 
in the clutch, indicating that the female had ceased laying due 
to the cool environmental conditions. However, it cannot be 
confirmed that she only laid a partial clutch then since the next 
time that she was documented nesting on 8 May 2020, 24 days 
inter-nesting interval, she laid 103 eggs. The L. kempii measured 
62.7 cm SCL and 56.3 cm SCW, eventually regained movement, 
and returned to the GoM after 1800 h.

Fig. 1. Biologists warming a cold-stunned nesting Lepidochelys kem-
pii on 3 May 2013 at Padre Island National Seashore, Texas, USA by 
covering the carapace with a warm towel, placing their hands on the 
neck and flippers to transfer body heat (A) and kneeling down to 
shield the female from cold north-northwest winds while she com-
pleted the nesting process (B).

Fig. 2. Biologist warming a cold-stunned nesting Lepidochelys kempii 
on 14 April 2020 on South Padre Island, Texas, USA by covering the 
carapace with a warm towel and lying next to the female during ovi-
position to shield her from cold winds.
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These three records indicate that small adult L. kempii (SCL 
< 63 cm) are susceptible to cold environmental conditions while 
nesting. Smaller females may require assistance with maintaining 
body temperature and completing the nesting process during 
early season (March– May) nesting activity in Texas.

Thanks to J. Clark for assistance with compiling these records.
DONNA J. SHAVER (e-mail: donna_shaver@nps.gov), HILARY R. 

FRANDSEN, and JENNIFER SHELBY WALKER, Padre Island National Sea-
shore, 20300 Park Road 22, Corpus Christi, Texas 78418, USA; JEFFREY A. 
GEORGE and MARIANA DEVLIN, Sea Turtle, Inc., 6617 Padre Blvd., South 
Padre Island, Texas 78597, USA.

MAUREMYS MUTICA (Yellow Pond Turtle). PREDATION. 
Turtles face different predation pressures in different life stag-
es. Many aquatic and terrestrial animals have been reported 
as predators on turtle nests, hatchlings, or adults, but small to 
medium-sized omnivorous mesopredators, such as the North-
ern Raccoon (Geller 2020. Herpetol. Rev. 51:314–315) can be par-
ticularly important predators on turtle eggs and young. Although 
known predators of turtles are numerous, direct observations of 
predation events are still scarce in some areas and worthwhile 
to document.

Mauremys mutica is distributed across southern China, 
Vietnam, Taiwan, and Japan. In recent decades, wild populations 
of this turtle have seriously declined owing to illegal trade and 
habitat loss. Nevertheless, Taiwan is among the few places where 
stable populations of this turtle can still be found, particularly in 
protected areas such as the Fushan Botanical Garden in northern 
Taiwan. This nature reserve supports a considerable number 
of these turtles in its wetland habitat. In northern Taiwan, the 
breeding season of Mauremys mutica starts in spring, and 
the egg-laying period lasts from May to July (Chen et al. 2000. 
Chelon. Res. Monogr. 2:45–51).

At 1930 h on 11 September 2020, we set up a light trap to 
collect insects in the Fushan Botantical Garden (24.75969°N, 
121.58510°E; WGS 84). A foraging Chinese Ferret Badger 
(Melogale moschata) appeared, scraping and digging in the 
grass. A few minutes later, the badger caught a prey item and 
brought it to a nearby pavilion. We approached the badger and 
realized that it had captured a hatchling M. mutica (ca. 4 cm 
carapace length). Attempting to circumvent the turtle’s shell, the 
badger spent about 20 min manipulating the prey (Fig. 1). Later 

in the predation event, the hatchling was obviously dead, but the 
badger was unable to totally swallow it. The badger finally moved 
into the forest with its prey, thus we were not able to observe 
subsequent behavior or confirm consumption of the hatchling 
turtle.

The Chinese Ferret Badger is an omnivorous mustelid 
mammal which feeds mostly on anthropods, earthworms, 
amphibians, and plants (Chuang et al. 1997. J. Zool. 243:71–
79; Wu H.-Y. 1999. Zool. Stud. 38:443–451). This observation 
provides the first report of M. mutica being predated by a 
Chinese Ferret Badger in Taiwan. With the relative abundance 
of this turtle species in this nature reserve, we can speculate 
that the turtles may occasionally be predated by other local 
mesopredators in addition to the Chinese Ferret Badger, such as 
the Small Indian Civet (Viverricula indica) and the Crab-eating 
Mongoose (Herpestes urvu). These mammalian predators may 
have a significant impact on the population of M. mutica within 
the reserve.

SHENG-SHAN LU, Taiwan Forestry Research Institute, No.53, Nanhai 
Rd., Zhongzheng Dist., Taipei City 10066, Taiwan; SHENG-HUNG LIN and 
HUI-YUN TSENG, Department of Entomology, National Taiwan University, 
Insect Building: No.27, Ln. 113, Sec. 4, Roosevelt Rd., Da’an Dist., Taipei City 
106, Taiwan (e-mail: hytseng1216@ntu.edu.tw).

NILSSONIA HURUM (Indian Peacock Softshell Turtle). MELA-
NISM. Nilssonia hurum (Indian Peacock Softshell Turtle) is a 
large riverine freshwater turtle belonging to the family Trionych-
idae. The species is widespread across the northern and central 
Indian subcontinent in the Indus, Gangetic, Brahmaputra, and 
Subarnarekha River basins of Pakistan, India, Nepal, and Ban-
gladesh (Das et al. 2010. Chelon. Res. Monogr. No. 5, pp. 048.1–
048.6). This species is primarily found in inland rivers but is also 
encountered in other isolated wetlands such as reservoirs, lakes, 
and village ponds.

The carapace of adults is oval and flat, up to 60 cm in length, 
and displays color variations ranging from a medium to dark 
olive green to dark grey, sometimes accompanied by a yellow 
ring, with an olive green speckled pattern observed across this 
colour range. The plastron is pale grayish white. Eye color is 
generally olive green with darker olive green to dark gray outer 
ring on the iris and gray to grayish black cornea, with clearly 
discernible black pupils. No sexual dimorphism is recorded for 
the species with regards to pigmentation. Juveniles are olive 
green with four orange and black ringed, dark-centered ocelli 
symmetrically positioned on the olive-green carapace with dark 
reticulations (Das et al. 2010, op. cit.); the plastron is dark gray. 
As adults, the carapacial ocelli fade and the plastron turns light 
gray. Head and limbs of both adults and juveniles are olive green; 
where the head has a distinctive reticulation of dark olive to dark 
grey and large yellow or orange patches on the snout and behind 
the eyes (Das et al. 2010, op. cit.; Hanfee 1999. A WWF Field 
Guide to Freshwater Turtles and Tortoises of India. TRAFFIC-
India/WWF-India). These characteristic patches on the head, 
are heart-shaped on the snout and oblong to circular behind the 
eyes corresponding with the tympanic region, are the primary 
characteristic to differentiate N. hurum from other sympatric 
species of the genus Nilssonia, such as N. gangetica, N. leithii, 
and N. nigricans. Similar patches are present in the sister species 
N. nigricans, though they are not as distinctive as in N. hurum.

On 19 May 2018, at 1300h, during trapping for freshwater 
turtles on the Lower Sarju River (nearest town: Colonelganj) we 
captured a melanistic softshell turtle. The Lower Sarju River is 

Fig. 1. Melogale moschata capturing a hatchling Mauremys mutica in 
Fushan Botanical Garden, Taiwan.
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a tributary of the Gangetic River system, with the river flowing 
through the districts of Bahraich and Gonda in the state of Uttar 
Pradesh. We identified the turtle as an adult female N. hurum, 
based on the size and facial morphology of the specimen, and 
confirmed it with an international expert. We measured the 
carapace length (bony disk plus leathery cartilagenous flap: 
CL = 41.6 cm), carapace width (widest points perpendicular to 
carapace length: CW = 30.7 cm), plastron length (PL = 34.2 cm), 
height (H = 13.9 cm), total tail length (TTL = 6.73 cm), and weight 
(9.59 kg). The body color was nearly black across the carapace, 
head and limbs, with virtually imperceptible reticulation on 
the carapace and head, though comparatively slightly more 
discernible on the head. The irises of the eyes were also fully 
grayish black with white corneal corners and the pupils were not 
discernible. The plastron was a pale grayish white, concordant 
with standard coloring. No other physical abnormalities were 
observed on the animal. The specimen was marked for future 
identification as part of our mark-recapture study and released 
at the point of capture.

A truly melanistic morph of this species has previously not 
been documented, and most photographic documentation 
of the species is of the normal lighter reticulated morph (Das 
1991. Colour Guide to the Turtles and Tortoises of the Indian 
Subcontinent. R & A Publishing Limited, Portishead, England. 
133 pp.; Hanfee 1999, op. cit.; Das et al. 2010, op. cit.; Liebing 
et al. 2012. Vertebr. Zool. 62. 261–272; Basumatary and Sharma 
2013. Herpetol. Notes. 6:59–72; Purkayastha et al. 2013. Reptile 
Rap 15:11–15). No subspecies of N. hurum have been recorded, 
although there are documented differences between the 
northern and southern specimens (Rashid an Swingland 1997. 
In Van Abbema (ed.), Proceedings: Conservation, Restoration 
and Management of Tortoises and Turtles: An International 
Conference, pp. 225–242. New York Turtle and Tortoises Society, 
New York, New York). Southern specimens from Bangladesh have 
a grey-black to black band across the plastron. Referring to these 

specimens as “melanistic” has been repeated in the literature 
since Das (1991, op. cit.), e.g., by Bonin et al. (2006. Turtles of the 
World. Johns Hopkins University Press, Baltimore, Maryland. 416 
pp.), although they are not truly melanistic.

Only a handful of freshwater turtle species have been 
documented showing melanistic characteristics (Gronke et 
al. 2009. Am. Midl. Nat. 156:289–298; Hays and McBee 2009. 
Southwest. Nat. 54:82–85; Jablonski et al. 2016. Herpetol. 
Bull. 137:35–36), all of which have been hard-shelled species. 
Melanism is a rare phenomenon in Indian herpetofauna 
(Mahabal and Thakur 2014. Russ. J. Herpetol. 21:80–88) and nearly 
all documentation of color aberrations in Indian freshwater 
turtles has been restricted to albinism (lack of pigment) in both 
hardshells and softshells. This highly pigmented N. hurum 
individual apparently marks the first such documented case of 
melanism in a softshell freshwater turtle of this species in India. 
With limited information on melanism in freshwater turtles 
in general, and an unknown karyotype for N. hurum, further 
work on genetics, chemical pathways, and possible adaptive 
advantages or disadvantages of this phenomenon could shed 
further light on the subject.

We thank the Environment, Forest and Climate Change 
Department, Government of Uttar Pradesh for granting us 
permission to conduct the project at the field site. The fieldwork 
and research for this project would not have been possible 
without the generous financial support of the Delta Foundation 
and Turtle Survival Alliance. We further extend our thanks to the 
Turtle Survival Alliance and Wildlife Conservation Society-India 
for their logistical and infrastructural support. We also greatly 
appreciate Peter Praschag’s expertise in confirming the species 
identification.

RISHIKA DUBLA and SHAILENDRA SINGH, Wildlife Conservation 
Society-India/Turtle Survival Alliance – India, D1/317 Sector F Jankipurum, 
Lucknow, Uttar Pradesh, 226021, India (e-mail: shai@turtlesurvival.org); 
DAREN J. RIEDLE, Kansas Department of Wildlife, Parks and Tourism, Pratt, 
Kansas 67124, USA (e-mail: daren.riedle@ks.gov); ANDREW D. WALDE, 
Turtle Survival Alliance, 1030 Jenkins Rd., Suite D, Charleston, South Caro-
lina 29407, USA (e-mail: awalde@turtlesurvival.org).

NILSSONIA NIGRICANS (Black Softshell Turtle). SCAVENGING. 
Nilssonia nigricans is thought to be primarily herbivorous and 
only occasionally omnivorous; in semi-captivity, its diet gener-
ally consists of fruits, local cheese, puffed rice, and various other 

Fig.1. Highly melanistic morph of Nilssonia hurum encountered in 
Lower Sarju River of northern India. 
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Fig. 2. Example of the typical coloration of an adult Nilssonia hurum. 
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types of food offered by pilgrims and tourists visiting temple 
ponds across northeast India and Bangladesh (Kundu et al. 2018. 
Herpetol. Notes 11:369–371). Fish stocked in the ponds may re-
portedly also be consumed. On 23 May 2019, at 1330 h, during 
opportunistic visual surveys in Kaziranga National Park, eastern 
India, a large, presumably adult, turtle was observed scavenging 
on a Hog Deer (Hyelaphus porcinus) carcass in Septimari Beel, 
an oxbox lake within the Kohora Range (26.626°N, 93.361°E; WGS 
84). It was identified as N. nigricans, due to its visibly large size 
(ca. 80–90 cm in carapace length), and the presence of distinct 
white patches on its head, neck and parts of forelimbs. The car-
cass of the adult deer was floating in the shallow edges of the 
waterbody and was estimated to be 3–5 d old. The turtle was ob-
served biting the belly of the carcass that was underwater and 
surfaced every few seconds. The phenomenon was recorded 
(Lee Kong Chian Natural History Museum, National University 
of Singapore [ZRC(IMG)] 2.490). The length of the observation 
was ca. 6–8 min, after which the turtle submerged, although was 
presumably not disturbed by the observers, who were over 100 m 
away from it. This is the first observation of N. nigricans feeding 
via scavenging in the wild. 

We thank Indraneil Das for assistance with species 
identification and the Assam Forest Department and Kaziranga 
National Park Authorities for research assistance.

RABINDRA SHARMA, Kaziranga National Park Bokakhat, Assam, India 
785 609 (e-mail: kazirangaresearch@gmail.com); MANIK ALI, Kaziranga 
National Park Bokakhat, Assam, India 785 609 (e-mail: kazirangaresearch@
gmail.com); ANUJA MITAL, Freshwater Turtles and Tortoises Foundation, 
Maharashtra, India 400 610 (e-mail: anujamital@gmail.com).

PSEUDEMYS GORZUGI (Rio Grande Cooter). FISHHOOK INJU-
RY. The impact of recreational fishing on freshwater turtle popu-
lations is inadequately known for most species. However, results 
from existing studies suggest that fishhook ingestion by turtles 
may be fairly common. For example, 36% of Macrochelys tem-
minckii specimens (N = 11) from a Florida river and ca. 18% of 
Emys orbicularis specimens (N = 17) from a pond in France were 
found to have ingested fishhooks (Enge et al. 2014. Population sta-
tus, distribution, and movements of the alligator snapping turtle 
in the Suwannee River, Florida. Final report, Florida Fish and 
Wildlife Conservation Commission, Fish and Wildlife Research In-
stitute, Wildlife Research Laboratory, Gainesville, Florida. 47 pp.; 
Nemoz et al. 2004. Biologia 59:185–189). Fishhook ingestion and 
injury can be a source of additive mortality for turtles (Swimmer 
et al. 2014. Aquat. Conserv. 24:498–510; Steen and Robinson. 2017. 
Conserv. Biol. 31:1333–1339) and could therefore lead to popula-
tion declines in turtle populations (Congdon et al. 1993. Conserv. 
Biol. 7:826–833; Congdon et al. 1994. Am. Zool. 34:397–408). Such 
increases to mortality may be particularly concerning when turtle 
species have restricted ranges (Georges 1993. Herpetology in Aus-
tralia: A Diverse Discipline. Royal Zoological Society of New South 
Wales, Mosman, New South Wales. 414 pp.).

Pseudemys gorzugi is a riverine turtle species endemic to the 
Rio Grande River Basin and has the 13th smallest range among 
the 49 non-marine turtle species in the United States (Reed 
and Gibbons 2002. Conservation status of live U.S. nonmarine 
turtles in domestic and international trade. Final report to U.S. 
Department of Interior, Fish and Wildlife Service, 86 pp.). It is 
listed as threatened in both Mexico and New Mexico, is a species 
of greatest conservation need in Texas, and is currently being 
considered for federal listing by the U.S. Fish and Wildlife Service. 
On 7 July 2019 we captured a female P. gorzugi (237 mm SCL, 1820 

g) during the course of a reproductive study at Las Moras Springs 
(29.30968°N, 100.42113°W; WGS 84) in Brackettville, Texas, USA. 
Close inspection of the specimen revealed a distinctive hole in 
the lower mandible which was comparable to the diameter of a 
typical fishhook (Fig. 1). We have seen many anglers during our 
repeat visits to this site and suspect that this individual was an 
accidental by-catch. This observation indicates the potential for 
fishhook ingestion in this population, as it has been previously 
documented in P. gorzugi from New Mexico (Waldon et al. 2017. 
Herpetol. Rev. 48:837). In the specimen noted here, the injury 
appeared to have healed without notable complication. These 
instances suggest that P. gorzugi may be attracted to baited hooks 
and thus vulnerable to injury. There is a need to determine the 
frequency of occurrence of fishhook ingestion in local populations 
of this species to evaluate the impact of recreational fishing on 
population viability. Characterizing such otherwise overlooked 
threats to populations of P. gorzugi would facilitate listing and 
subsequent management decisions.

All work was conducted under a Scientific Permit for Research 
[SPR-0102-191] issued to MRJF by the Texas Parks and Wildlife 
Department.

LAWRENCE G. BASSETT (e-mail: lawrencebassett@gmail.com), 
SHASHWAT SIRSI, AUSTIN M. A. BOHANNON, and MICHAEL R. J. 
FORSTNER. Department of Biology, Texas State University, 601 University 
Drive, San Marcos, Texas 78666, USA.

RHINOCLEMMYS PUNCTULARIA (Spot-legged Turtle). AN-
TIPREDATOR BEHAVIOR. Rhinoclemmys punctularia is 

Fig. 1. Mandibular injury in a female Pseudemys gorzugi that was 
captured at Las Moras Springs, Texas, USA, on 7 July 2019. The red 
arrow indicates a distinctive hole in the lower mandible that is com-
parable to the diameter of a typical fishhook.
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distributed across northern South America and the Caribbe-
an island of Trinidad (Murphy et al. 2018. A Field Guide to the 
Amphibians and Reptiles of Trinidad and Tobago. Trinidad and 
Tobago Field Naturalists’ Club. 336 pp.). Antipredator behavior 
is poorly documented for many freshwater turtles in natural 
situations, though these behaviors have been observed under 
controlled experimental settings for some species (Ibáñez et al. 
2018. Behav. Proc. 157:142–147). Here, a suspected antipreda-
tor behavior observed in-situ is reported for R. punctularia. On 
6 October 2020, a R. punctularia was observed at the Aripo Sa-
vannas Environmentally Sensitive Area in Trinidad, Trinidad and 
Tobago, at roughly 0838 h (10.5962°N, 61.1761°W; WGS 84). The 
adult turtle was estimated to have a carapace length of ca. 20 cm. 
It was raining at the time of observation. After ca. 2 min, during 
attempts to photograph the individual, it moved roughly 60 cm 
to a nearby inundated layer of the savanna ground where water 
had collected. The depth of the water was ca. 15–20 cm. The tur-
tle proceeded to dig into the submerged clay soil, which resulted 
in increased turbidity of the water; the turtle was soon hidden 
under the murky water. It is unknown whether this action was 
instinctive or was potentially a learned antipredator behavior 
developed during ontogeny of the turtle. Further studies under 
controlled conditions are recommended, as insights into anti-
predator behavior could have implications for the conservation 
of this widespread South American freshwater turtle.

RENOIR J. AUGUSTE, Department of Life Sciences, The University of 
the West Indies, St. Augustine, Trinidad; e-mail: renguste@gmail.com.

STERNOTHERUS CARINATUS (Razor-backed Musk Turtle) and 
GRAPTEMYS PSEUDOGEOGRAPHICA KOHNII (Mississippi 
Map Turtle). INTERSPECIFIC BASKING. Interspecific basking 
has been observed in multiple species of North American turtles 
(e.g., Weber and Layzer 2014. Herpetol. Rev. 45:17; Jones and 
Cochran 2014. Herpetol. Rev. 45:311–312; Hartzell et al. 2015. 
Herpetol. Rev. 46:621; Hartzell and Hartzell 2016. Herpetol. Rev. 
47:453; Hartzell 2017. Herpetol. Rev. 48:622). Aerial basking is 
more common in Sternotherus carinatus than other kinosternids, 
but they usually bask alone (Ernst and Lovich 2009. Turtles of the 
United States and Canada. Second edition. John Hopkins Uni-
versity Press, Baltimore, Maryland. 827 pp.; see Lindeman 1996. 

Herpetol. Nat. Hist. 4:23–34). On 10 April 2020 at 1317 h, a male 
Graptemys pseudogeographica kohnii and an adult S. carinatus 
were observed basking on a rock together in the Trinity River, 
Tarrant County, Texas, USA (32.74667°N, 97.34918°W; WGS 84; 
Amphibian and Reptile Diversity and Research Center, Univer-
sity of Texas at Arlington [UTADC] 9566; photo voucher). The 
male G. p. kohnii had the anterior third of his body resting on 
the S. carinatus (Fig. 1). A similar observation recorded a male G. 
gibbonsi resting his plastron and both forefeet on the carapace 
of a Sternotherus carinatus although after a couple minutes the 
S. carinatus plunged back into the river (Lindeman 1996, op. cit.). 
A second observation documented a female G. oculifera basking 
close enough to a S. carinatus that it made physical contact with 
feet (Lindeman 1996, op. cit.). Both turtles in our observation re-
mained in this position during ca. 15 min of observation. There 
appeared to be no aggression between the turtles, and there were 
multiple nearby basking sites. 

ANDREW M. BRINKER (e-mail: andrew.brinker@fwisd.org) and OL-
IVIA L. CASTILLO Trinity River Turtle Survey, Paschal High School, Fort 
Worth, Texas 76110, USA.

TERRAPENE CAROLINA (Eastern Box Turtle). NOVEL DIETARY 
ITEMS. Terrapene carolina is a generalist omnivore that con-
sumes a wide range of fungi, plants (vegetation and fruit), inver-
tebrates, and vertebrates, including carrion (Dodd 2001. North 
American Box Turtles: A Natural History. University of Oklahoma 
Press, Norman, Oklahoma. 231 pp.). The diet of T. carolina has 
been well-studied through direct observations of foraging turtles 
and analysis of stomach contents and feces (Ernst and Lovich 
2009. Turtles of the United States and Canada. Second edition. 
Johns Hopkins University Press, Baltimore, Maryland. 827 pp.). 
We here provide records of four novel foods not reported in pre-
vious dietary studies of T. carolina (Ernst and Lovich 2009, op. 
cit., and references therein). These data were collected during 
opportunistic encounters or when capturing turtles as part of an 
on-going, long-term ecological study. We measured straight-line 
carapace length ([CL] Method D of Iverson and Lewis [2018. Her-
petol. Rev. 49:453–460]) to the nearest mm if tree calipers were 
available, otherwise CL was estimated to the nearest cm. Sex 
was determined by the presence (males) or absence (females) of 
a plastral concavity. Our data were collected at two urban for-
est patches in Baton Rouge, East Baton Rouge Parish, Louisiana, 
USA.

The first site (ca. 1 km NE of Interstate 12–College Drive 
interchange) was an old-growth forest dominated by American 
Beech (Fagus grandifolia), Southern Magnolia (Magnolia 
grandiflora), and several species of oaks (Quercus spp.) that 
has since been lost to urbanization. Here, we observed an adult 
male T. carolina (ca. 150 mm CL) consuming a tent caterpillar 
(Malacosoma sp.) on 26 April 1989. Although some predators are 
deterred by irritating hairs present on the larger instars, several 
species of anurans, > 60 species of birds, deer mice (Peromyscus 
spp.), and skunks (Mephitidae) are known to prey on various life 
stages of Malacosoma (Witter and Kuhlman 1972. A Review of 
the Parasites and Predators of Tent Caterpillars [Malacosoma 
spp.] in North America. Univ. Minnesota, Agric. Exp. Stat., 
Tech. Bull. 289. 48 pp.). Our observation appears to be the only 
report of any chelonian consuming Malacosoma caterpillars. 
Our second noteworthy observation at this site occurred on 
30 June 1991, when we encountered a female T. carolina (152 
mm CL) consuming a large (ca. 90 mm) terrestrial planarian 
(Platyhelminthes) that it had just excavated from a rotting log. 

Fig. 1. Sternotherus carinatus and Graptemys pseudogeographica 
kohnii basking together on the Trinity River, Tarrant County, Texas, 
on 10 April 2020.
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Terrestrial planarians would be difficult to detect in the diet 
using traditional methods of analysis (e.g., fecal analysis) owing 
to the rapid and near-complete digestion of soft-bodied prey 
(Marion et al. 1991. J. Herpetol. 25:385–387).

Our second study site is a bottomland forest subject to 
frequent storm-driven flooding from urban run-off, and 
dominated by Bald Cypress (Taxodium distichum), Red Maple 
(Acer rubrum), and Chinese Tallow (Triadica sebifera) with a 
dense understory of grasses, shrubs, and vines. We omit specific 
locality information to protect the site from illegal collectors. On 
10 July 2004, we recovered a single, intact Water Tupelo (Nyssa 
aquatica) fruit from the feces of an adult female T. carolina 
(155 mm CL) captured the previous day and held overnight in 
a bucket of shallow (ca. 5 cm) water to stimulate defecation 
(see Platt et al. 2009. Southeast. Nat. 8:335–346). Nyssa aquatica 
fruit are oblong (1–4 cm long), dark purple drupes with a hard 
seed encased in a fleshy mesocarp (Johnson 1990. In Burns and 
Honkala [eds.], Silvics of North America, Vol. 2: Hardwoods, 
pp. 474–478. United States Dept. Agric., Forest Serv., Agric., 
Handbook 654. Washington, D.C.). Nyssa aquatica fruits are 
consumed by many birds and mammals (Johnson 1990, op. 
cit.), and also Macrochelys temminckii (Elbers and Moll 2011. 
Wetlands 31:757–761). The occurrence of N. aquatica fruit in the 
diet of T. carolina is not unexpected; a wide range of fleshy fruits 
are consumed by T. carolina, with dark colored (blue/purple/
black) fruits being preferred (Platt et al. [2009, op. cit.], and 
references therein). Moreover, N. aquatica fruits are adapted for 
zoochory (animal-mediated seed dispersal), and T. carolina are 
known to be important dispersers of many fleshy-fruited plants 
(Liu et al. 2004. Oecologia 138:539–546). Our second noteworthy 
observation at this site occurred on 17 July 2004, when we 
encountered two female T. carolina (each ca. 150 mm CL) < 1 m 
apart in shallow water (ca. 3–5 cm deep) along the margins of a 
pond covered in Duckweed (Lemna minor). We confirmed that 
one turtle was grazing on Lemna; the other turtle appeared to 
be doing likewise but was facing away from us precluding direct 
observation. Both turtles ceased activity upon our arrival. Lemna 
minor is a rapidly growing, floating aquatic plant that is high in 
crude protein (Hillman and Culley 1978. Amer. Sci. 66:442–451) 
and a dietary staple of some freshwater turtles (e.g., Trachemys 
scripta; Hart 1983. Herpetologica 39:285–290).

We thank Cassandra Paul for providing literature, and Mike 
Leggio and Lewis Medlock for many years of field assistance. 
Support for SGP was provided by Wildlife Conservation Society. 
This paper represents technical contribution number 6901 of the 
Clemson University Experimental Station.

STEVEN G. PLATT, Wildlife Conservation Society - Myanmar Pro-
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 CAROLINA CAROLINA (Eastern Box Turtle). DIET. 
Eastern Box Turtles are opportunistic omnivores, consuming 
a diverse range of prey including leafy vegetation, fruit, fungi, 
beetles, lepidopterans, gastropods, carrion (birds, mammals, 
etc.), and feces (reviewed by Ernst and Lovich 2009. Turtles of the 
United States and Canada. The John Hopkins University Press, 
Baltimore, Maryland. 827 pp.). Although the consumption of 
birds by T. c. carolina is generally attributed to their consump-
tion of carrion, their generalist diet suggests they might take 

live birds as well, including contents of small songbird nests. 
Advancements in miniaturized cameras have helped to confirm 
a wide array of songbird nest predators (DeGregorio et al. 2016. 
Bioscience 66:655–665); however, there appear to be no docu-
mented accounts or video footage of T. c. carolina depredating 
a songbird nest.

Here, we present the first video footage of T. c. carolina 
partially depredating a songbird nest in east-central Illinois, 
USA. We obtained footage of this predation as part of an ongoing 
study (Jones and Ward 2020. J. Anim. Ecol. 89:2235–2245) on the 
breeding ecology of 20 coexisting passerine species at Kennkuk 
County Park, near Danville, Illinois (40.19136°N 87.71997°W). 
From April through August of 2020, we searched for and located 
songbird nests by systematically searching vegetation and using 
behavioral cues of adults. Once broods hatched, we documented 
fates of nests with time-lapse video recording systems (Chiavacci 
et al. 2018. J. Appl. Ecol. 55:2082–2092). We camouflaged cameras 
with spray paint and site-specific vegetation, placing them 0.25–
1 m from nests. We revisited nests every 3 d to determine their 
status and replace memory cards and batteries.

Upon reviewing videos to document the fate of nests and 
timing of fledging among species, we discovered the predation 
event by an Eastern Box Turtle. At 0845 h on 31 May 2020, a T. 
c. carolina approached a Spizella pusilla (Field Sparrow) nest 
containing three, nine-day old nestlings (one had fledged just 
minutes earlier). Although mostly off screen at first, the turtle 
can clearly be seen sneaking up upon, striking, and dragging 
off one of the nestlings, and in the process, force-fledging 
the others. Upon presumably eating the nestling (offscreen), 
the turtle returned and appeared to search for the remaining 
nestlings for roughly 20 min, flattening the nesting area. Video of 
the predation event can be found at: https://doi.org/10.13012/
B2IDB-0684398_V1.

Our study highlights box turtles as a potential predator of 
songbird nests, but their contribution to nest mortality rates 
is likely minimal. Indeed, over the course of thousands of 
cameras that researchers have placed on songbird nests across 
North America (reviewed in DeGregorio et al. 2016, op. cit.), 
to our knowledge our footage is the only verified case where a 
box turtle depredated a nest. This is in spite of the fact that box 
turtles co-exist with a range of other ground-nesting passerines 
found across the United States and Mexico and should have 
ample opportunities to come across various songbird nests. 
In fact, in our study site alone there are at least eight different 
ground nesting species whose nests would be susceptible to 
predation by a box turtle. Nonetheless, this nest predation by T. c. 
carolina was clearly deliberate. Thus, our observation adds to an 
already diverse list of species that prey upon songbird nests and 
improves our knowledge of the Eastern Box Turtle’s generalist 
diet and behavior.

TODD M. JONES (e-mail: toddmj@illinois.edu), THOMAS J. BENSON 
(e-mail: tjbenson@illinois.edu), and MICHAEL P. WARD, Department of 
Natural Resources and Environmental Sciences, University of Illinois at 
Urbana-Champaign, Urbana, Illinois, USA; Illinois Natural History Survey, 
Prairie Research Institute, University of Illinois at Urbana-Champaign, 
Champaign, Illinois, USA (e-mail: mpward@illinois.edu).

TERRAPENE CAROLINA TRIUNGUIS (Three-toed Box Turtle). 
STREAM HABITAT USE. Terrapene carolina triunguis is a small, 
terrestrial turtle native to the south-central United States (Ernst 
and Lovich 2009. Turtles of the United States and Canada, 2nd 
Edition. Johns Hopkins University Press, Baltimore, Maryland. 
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827 pp.). It is most commonly associated with humid and moist 
forest habitats but will also use grasslands seasonally when tem-
peratures are moderate and moisture levels are high (Carpenter 
1957. Copeia 1957:278–282; Reagan 1974. Copeia 1974:512–527). 
It has been posited, based primarily on anecdotal reports from 
other Terrapene species and subspecies, that North American 
box turtles (Terrapene spp.) may commonly use aquatic habi-
tats (Dodd 2001. North American Box Turtles: A Natural History. 
University of Oklahoma Press, Norman, Oklahoma. 203 pp.). 
This hypothesis was supported for Terrapene carolina carolina 
(Donaldson and Echternacht 2005. J. Herpetol. 39:278–284). Re-
ports of aquatic habitat use or behaviors by T. c. triunguis remain 
rare but see Tyler (1979. Southwest. Nat. 24:189), McDowell et al. 
(2004. Herpetol. Rev. 35:265–266), and Walker and Trauth (2020. 
Herpetol. Rev. 51:115–116).

We observed three instances of T. c. triunguis in association 
with a seventh order stream, the North Fork of White River 
(NFWR), Ozark County, Missouri, USA. Two observations were 
made during an aquatic turtle survey, and one observation was 
made incidentally while kayaking. At 1240 on 6 July 2007, we 
observed an adult male T. c. triunguis swim across the NFWR. 
The NFWR at the point of crossing was characterized by slow 
streamflow relative to other stream sections, and was ca. 60 m 
wide and 1.25 m deep at midstream. The USGS station 07057500 
located within the NFWR recorded stream discharge of ca. 19 
m3/s at that time. The median stream discharge for 6 July for the 
time period from 1944–2020 was ca. 14 m3/s. Air temperature 
taken ca. 2 h, 40 min prior to the observation was 27°C.

At 1620 on 19 July 2007, we observed an adult T. c. triunguis 
swim across the shallow upstream end of a fast-flowing, rocky 
riffle section of the NFWR. The point of crossing was ca. 25 m 
wide. The individual remained very high in the water, moving akin 
to a fishing bobber at the water’s surface, though it maintained 
its directional movement across the stream channel rather than 
being swept downstream by the current. The USGS station 
07057500 located within the NFWR recorded stream discharge 
of ca. 13 m3/s at that time. The median stream discharge for 
19 July for the time period from 1944–2020 was ca. 13 m3/s. Air 
temperature taken at 1050 that day was 30°C.

At 1400 on 24 May 2020, we observed an adult T. c. triunguis 
basking on a rock within the stream channel ca. 3 m from the 
shore within a relatively fast-flowing run section of the NFWR. 
The channel at the point of observation was approximately 45 
m wide. The USGS station 07057500 within the NFWR recorded 
stream discharge of approximately 63 m3/s at that time. The 
median stream discharge for 24 May for the time period from 
1944–2020 was ca. 22 m3/s. Air temperature reached a high of 
approximately 29.5°C.

Our observations, along with those of Tyler (1979, op. cit.) 
and McDowell et al. (2004, op. cit.), who reported occurrences 
of T. c. triunguis in slow-flowing sections of streams, suggest 
that streams do not pose movement barriers for T. c. triunguis, 
and may serve as important parts of their habitat or refugia. Our 
observations further suggest that fast-flowing stream conditions 
do not deter T. c. triunguis from entering or traversing streams 
under those conditions.

Research was approved by the University of Florida IACUC, 
Trinity College IACUC, and the Missouri Department of 
Conservation. Funding was provided by the Saint Louis Zoo, 
Reptile & Amphibian Conservation Corps, and Trinity College. 
Field accommodations and watercraft were provided by 
Sunburst Canoe Ranch and the Wild Branch Fly Shop.

AMBER L. PITT, Environmental Science Program & Biology Depart-
ment, Trinity College, 300 Summit Street, Hartford, Connecticut 06109, 
USA (e-mail: amber.pitt@trincoll.edu); JOSEPH J. TAVANO, Environmental 
Science Program, Trinity College, 300 Summit Street, Hartford, Connecticut 
06109, USA; AMY SPENCER, Caulfield, Missouri 65626, USA.

TRACHEMYS SCRIPTA ELEGANS (Red-eared Slider). SCAVENG-
ING. Trachemys scripta elegans is an omnivorous emydid native 
to the southeastern, southwestern, and midwestern portions of 
the United States (Ernst and Lovich 2009. Turtles of the United 
States and Canada. Second edition. Johns Hopkins University 
Press, Baltimore, Maryland. 827 pp.). Although the diet of this 
species has been well-studied within its native range (Ernst and 
Lovich 2009, op. cit.), there are few published reports of T. scripta 
elegans scavenging carrion. At 1558 h on 20 June 2020, one of us 
(LGB) observed and videotaped a T. scripta elegans feeding on 
the floating carcass of a fish in the Pecos River at the Texas–New 
Mexico border (32.00036°N, 103.97943°W; WGS 84; 866 m elev.). 
The observation lasted for 2 min, 3 sec, during which time the 
turtle spent a total of 5 seconds approaching the carcass, 33 sec-
onds feeding, and 85 seconds watching the observer (https://
www.youtube.com/watch?v=ejlKRsKKDWk). Once the turtle 
fled the location, the fish carcass was collected and identified 
as a deceased Morone chrysops (Moronidae). To the best of our 
knowledge, this is the first reported instance of T. scripta elegans 
scavenging on M. chrysops. Documenting instances of scaveng-
ing behavior such as this is important for understanding how 
chelonian species meet their bioenergetic demands.

LAWRENCE G. BASSETT (e-mail: lawrencebassett@gmail.com) and 
MICHAEL R. J. FORSTNER, Department of Biology, Texas State University, 
601 University Drive, San Marcos, Texas 78666, USA.

CROCODYLIA — CROCODILIANS

CROCODYLUS NILOTICUS (Nile Crocodile). GROWTH and 
MOVEMENT. During 2008 and 2009, a population of Crocody-
lus niloticus from the Olifants River, South Africa, suffered sev-
eral sudden mass mortalities leading to dramatic population 
declines (Ashton 2010. Aquat. Conserv. 20:489–493; Ferreira 
and Pienaar 2011. Aquat. Conserv. 21:155–64). These mortality 
events were attributed to pansteatitis, a disease characterized by 
inflammation and subsequent hardening of adipose tissue (Os-
thoff et al. 2010. Comp. Biochem. Physiol. 155A:64–69; Huchzer-
meyer et al. 2013. J. Fish Dis. 36:897–909; Lane et al. 2013. J. Zoo 
Wildl. Med. 44:899–910). Shortly thereafter, a five-year mark-
recapture and ecotoxicological study was initiated at five sites 
along the Olifants River to determine the cause of pansteatitis in 
C. niloticus. Between 2012 and 2016 we captured and processed 
(e.g., measured, sampled, tagged) 76 crocodiles. In May 2020, we 
recaptured one of the C. niloticus marked in the 2012–2016 study, 
and herein report on its movements and growth.

On 7 May 2020, we captured an adult male C. niloticus in an 
irrigation canal near Loskop Dam on the Olifants River (25.3345°S, 
29.38884°E; WGS 84; 985 m elev.) for removal and relocation 
as part of the Mpumalanga Province crocodile management 
program. This animal had a metal tag attached to the webbing 
of its right hind foot indicating it was originally captured on 29 
August 2013 (during the pansteatitis study) upstream in the Flag 
Boshielo Dam (24.85038°S, 29.40701°E; WGS 84; 822 m elev.). 
The crocodile measured 238.0 cm total length (124.0 cm SVL) 
and measured 313.0 cm total length (173.0 cm SVL), 2443 days 
(6 yr, 8 mo, and 9 days) later, revealing a growth rate in total 
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length of ca. 0.03 cm/d or ca. 11.2 cm/yr (Table 1). Between the 
2013 and 2020 captures we determined the crocodile moved 
ca. 122.08 km (75.86 mi; Fig. 1). We estimated distance moved 
between initial capture and recapture by assessing the animal’s 
most likely path of movement using ArcGIS Pro with Sentinel-2 
imagery. The most likely pathway was taken as the route that 
clearly presented the easiest travel possibilities linking pools and 
channels in the river together from the point of initial capture to 
the point of recapture. Because movement studies on adult C. 
niloticus suggest a reluctance of crocodiles to venture overland 
(Combrink 2014. Ph.D. Thesis, University of KwaZulu-Natal, 
Pietermaritzburg, South Africa. 364 pp.), this likely pathway 
included minimal overland travel except for crossing low-water 
bridges, weirs and other obstacles.

Our growth rate calculations and movement estimates of 
this C. niloticus are noteworthy for two reasons. First, to our 
knowledge, the growth data presented here are the first reported 
for wild C. niloticus in the upper Olifants River based on long-term 
recapture. Interestingly, the only free-living C. niloticus for which 
complete growth data are available (Hutton 1987. J. Anim. Ecol. 
56:25–38) exhibited rapid growth as a juvenile (ca. 28.6 cm/yr), 
after which growth slowed to a consistent 13.0 cm/yr when the 
animal reached adult size. This adult growth rate is notably similar 
to the one we observed in the Olifants River crocodile (ca. 11.2 
cm/yr). Other studies on C. niloticus also indicate rapid growth in 
the first 7–10 years of life, slowing considerably thereafter (Blake 
and Loveridge 1975. Biol. Conserv. 8:261–272). In general, few 
data are available on growth rates of adult crocodilians, although 
Wilkinson et al. (2016. Copeia 104:843–852) recently reported 
adult male Alligator mississipiensis in coastal South Carolina 
exhibit growth rates ranging from 0.7–7.2 cm/yr.

Second, the recapture data presented here represent one of the 
few reports of long-distance movement by C. niloticus. A previous 
study at Lake St. Lucia, South Africa, showed that C. niloticus males 
move an average of 1.70 km daily, with one individual traveling a 
total of 178 km over 136 d to return to the site of its first capture 
(Combrink, op. cit.). Our observation describes an individual 
traveling 122 km away from its site of first capture.

The distance and numerous obstacles (e.g., ≥ 20 weirs, 
low water level bridges, and agricultural pump stations; Fig. 
1) between Loskop Dam and Flag Boshielo Dam led to the 
assumption that crocodiles in Flag Boshielo Dam preferred the 
dam basin over the river and therefore, that C. niloticus in the 
Olifants River below Loskop Dam and those at Flag Boshielo 
Dam represent separate populations (Swanepoel 2000. Raising 
of Flag Boshielo [Arabie] Dam: impact on crocodile population. 
IWR Environmental, Pretoria, South Africa. 56 pp.). However, 
the present observation indicates crocodiles are capable of 
crossing these barriers when river conditions are favourable. 
As such, depending on the frequency of these long-distance 

movements, C. niloticus in the Olifants River below Loskop 
Dam and those at Flag Boshielo Dam might be regarded as 
one continuous population, which has both management and 
research implications.

We thank Jannie Coetzee and Delicia Gunn of the 
Mpumalanga Tourism and Parks Agency for assistance in the 
field. This paper represents Technical Contribution Number 
6878 of the Clemson University Experiment Station.

HANNES BOTHA, Scientific Services, Mpumalanga Tourism and Parks 
Agency, Nelspruit 1200, South Africa and Department of Biodiversity, Uni-
versity of Limpopo, Sovenga 0727, South Africa (e-mail: nilecrocs@mweb.
co.za); THOMAS R. RAINWATER, Tom Yawkey Wildlife Center & Belle W. 
Baruch Institute of Coastal Ecology and Forest Science, Clemson University, 
Georgetown, South Carolina 29442, USA (e-mail: trrainwater@gmail.com); 
RUSSELL H. LOWERS, Integrated Mission Support Service, Kennedy Space 

table 1. Morphometric data from an adult male Crocodylus niloticus captured and recaptured ~6.5 
years later in the upper Olifants River, South Africa. All measurements in centimeters.

Capture location Total Snout–vent Tail Head Head Snout Snout
(date)  length length girth length width length width

Flag Boshielo 238.0 124.0 62.0 31.8 19.0 20.1 12.1
(29 Aug 2013)

Loskop Dam 313.0 173.0 81.0 42.0 23.0 28.0 16.0
(7 May 2020)

Fig. 1. Capture locations and movement of an adult male Crocodylus 
niloticus in the upper Olifants River, South Africa.
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cal Sciences, Center for Environmental and Human Toxicology, College of 
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PALEOSUCHUS PALPEBROSUS (Cuvier’s Dwarf Caiman) and 
PALEOSUCHUS TRIGONATUS (Schneider’s Dwarf Caiman). 
EPIZOIC ALGAE. Algal growth on reptiles can be detrimental 
by reducing swimming speeds (Shine et al. 2003. Proc. Biol. Soc. 
277:2459–2464) or be beneficial by providing camouflage com-
monly seen with some turtles (Neil and Allen 1954. Ecology 
35:581–584). The presence of algal mats on crocodilians appears 
to be rare, even when living in well illuminated, nutrient-rich 
waters, conducive to algal growth; the only examples we are 
aware of in captivity or the wild are for Paleosuchus trigonatus 
and P. palpebrosus (Medem 1981. Los Crocodylia de Sur America, 

Vol. I. Los Crocodylia de Colombia. COLCIENCIAS-Universidad 
Nacional de Colombia, Bogotá, Colombia. 354 pp.; Magnusson 
2015. The Eye of the Crocodile. Open Science, New York, New 
York. 454 pp.). Paleosuchus species spend most of their time in 
heavily shaded areas and rarely bask, which may facilitate the 
development of algal mats (Magnusson and Lima 1991. J. Her-
petol. 25:41–48; Campos et al. 2010. Amphibia-Reptilia 31:439–
442), and the phenomenon appears rare in the wild (Magnusson 
and Lima 1991, op. cit.; Campos et al. 2010, op. cit.; Campos and 
Magnusson 2016. PLoS ONE 11:e0156406).

Here, we report on the prevalence of algal mats on P. 
trigonatus and P. palpebrosus from an 11-year mark-recapture 
study on the Madeira River, in the Brazilian Amazon (9.1383°S, 
64.3611°W; WGS 84; 107 m elev.). We present data collected for 
four years (2008–2011) before construction of the Santo Antônio 
hydroelectric dam and seven after dam completion (2012–2019). 
The presence of algae in the individuals was observed when 
individuals were marked and in photographs taken of the body 
of the Paleosuchus individuals between 2008 and 2019. Surveys 
were undertaken with 6 m aluminum canoe powered by a 15 hp 
outboard motor. Caimans were located by their eye shines, and 
about 20% individuals seen were captured (Campos et al. 2010, 
op. cit.).

Fig. 1. Individual of Paleosuchus palpebrosus with algae, June 2008, 
Amazonia. 
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Fig. 2. Individual of Paleosuchus trigonatus with algae, August 2014, 
Amazonia. 
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table 1. Distribution of sizes of Paleosuchus trigonatus and P. palpebrosus before and after dam construction. 
Number of individuals within each size class with algae in parentheses. SVL= 60 cm is the approximate size 
at first reproduction for females of Paleosuchus species (Magnusson and Lima 1991; Campos et al. 2015. J. 
Herpeteol. 49:95–98). 

Species Before Dam After Dam

  Juveniles Subadults Adults Juveniles Subadults Adults
 ≤30 cm 30–60 cm  ≥ 60 cm ≤30 cm 30–60 cm  ≥ 60 cm
  

P. trigonatus

# without alga 10 62 16 32 24 4

# with algae 0 0 0 0 1 1

P. palpebrosus 

# without alga 31 14 22 17 24 10

# with algae 0 0 1 0 1 1
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We captured a total 120 P. palpebrosus, 68 during the pre-
dam period (11.4–101.0 cm SVL) during and 53 during the post 
dam-period (14.0–85.0 cm SVL), and a total of 149 P. trigonatus, 
88 during the pre-dam period (13.6–119.5 cm SVL) pre-dam and 
61 during the post dam-period (12.8–96.0 cm SVL) and algal 
mats were found on five adults. One pre-dam P. palpebrosus 
(70.0 cm SVL, 121.5 cm total length, 10.5 kg), two post-dam P. 
palpebrosus (individual 1: 49.0 cm SVL, 92.3 cm total length, 2.53 
kg; individual 2: 60.0 cm SVL, 102.5 cm total length, 6.5 kg; Fig. 
1), and two post-dam P. trigonatus (individual 1: 42.2 cm SVL, 
77.5 cm total length, 1.39 kg; individual 2: 95.5 cm SVL, 160.0 cm 
total length, 19.6 kg; Fig. 2). As the proportion of individuals with 
algae is low and only occurred on large individuals (Table 1), it is 
likely that its presence indicates individuals that were excluded 
from heavily shaded habitat and were occupying suboptimal 
habitats for the species. It is not clear why some individuals of 
Paleosuchus species accumulate algae on their skins while other 
species do not. Their skin is rough and lack the shiny plastic-like 
outer keratin layer found in other species, which may impede 
algal fixation. Also, individuals of these species generally do 
not bask to thermoregulate, which could kill algae by drying 
or exposure to UV radiation (Campos and Magnusson 2013. 
Thermal Biol. 38:20–23).

We thank Pedro Almeida, the late Manoel Rodriguez, Thiago 
Rabelo, Ronifran Gondini, Marcos da Silva, Aurimar Sarmento, 
and Denis Tilcara for help in the field. We also thank Santo 
Antônio Energia for financing the studies and Sete Soluções for 
support in the field.
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E. MAGNUSSON, Instituto Nacional de Pesquisa da Amazônia, CP 690, 
Manaus, AM, Brazil 69110-900 (e-mail: bill@inpa.gov.br); FÁBIO MUNIZ, 
Universidade Federal do Amazonas, Manaus, AM, Brazil 69077-070 (e-mail: 
fabiolm_bio@yahoo.com.br).

SQUAMATA — AMPHISBAENIANS

AMPHISBAENA VERMICULARIS (Wagler’s Worm Lizard). PRE-
DATION. Amphisbaena vermicularis is a small (up to 325 mm to-
tal length) fossorial amphisbaenid that is rarely observed above 
ground with a distribution from northeastern Brazil to Bolivia 
(Gans 2005. Bull. Am. Mus. Nat. Hist. 289:1–130). The Burrow-
ing Owl, Athene cunicularia, ranges from western North America 
to Tierra del Fuego in South America (Weick 2006. Owls [Strigi-
formes] Annotated and Illustrated Checklist. Springer-Verlag, 
Berlin. 384 pp.) and are well-known reptile predators. For ex-
ample, A. cunicularia feed on colubrid and blind snakes (Herse 
2016. Southwest. Nat. 61:341–348; Claúdio et al. 2017. Herpetol. 
Notes. 10:429–431) and lizards of many different families from 
temperate arid and desert habitats (Carevic et al. 2012. J. Arid. 
Environ. 97:237–241; Herse 2016, op. cit.) to dry tropical regions 
(Vieira and Teixeira 2008. Bol. Mus. Biol. Mello Leitão 23:5–14; 
Cadena-Ortíz et al. 2016. Rev. Bras. Ornitol. 24:122–128). Until 
now, there was no record of A. cunicularia predation on an am-
phisbaenid.

At 1020 h on 10 June 2013, at the Universidade Estadual de 
Feira de Santana, Feira de Santana, Bahia, Brazil (12.26666°S, 
38.96666°W; WGS 84; 223 m elev.), we observed an adult A. 
cunicularia perched in a tree ca. 5 m above ground with an A. 
vermicularis in its talons. The A. vermicularis, which appeared 
to be an adult, was writhing as it tried to escape from the owl. 
After a few seconds, a second bird, a Great Kiskadee (Pitangus 

sulphuratus) approached the owl and chased it from its initial 
perch to another perch in the same tree (Fig. 1A). The owl 
sat on this new perch for a few seconds, still holding the A. 
cunicularia in its talons (Fig. 1B), before flying out of view with 
the lizard, preventing us from observing the owl consuming the 
worm lizard. To our knowledge, this is the first record of an A. 
cunicularia feeding on a species of Amphisbaenidae.

We thank the Coordenação de Aperfeiçoamento de Pessoal 
de Nível Superior (CAPES), Universidade Estadual de Feira 
de Santana (UEFS), and Instituto Nacional de Pesquisas da 

Fig. 1. A) Athene cunicularia with an Amphisbaena vermicularis in its 
talons, being chased by a Great Kiskadee (Pitangus sulphuratus); B) 
View of the A. cunicularia with A. vermicularis showing the lizard’s 
length after the owl fled to another part of the tree.
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141878/2018-5).
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SQUAMATA — LIZARDS

ACANTHODACTYLUS AEGYPTICUS (Egyptian Fringe-fingered 
Lizard). REPRODUCTION. Acanthodactylus aegypticus is a 
small- to medium-sized lizard (adults up to 52 mm SVL) from 
Egypt and Israel that lives in shifting and semi-stabilized sands 
(Baha El Din 2007. Zool. Mid. East 40:21–32; Bar and Haimovitch 
2011. A Field Guide to Reptiles and Amphibians of Israel. Her-
zilya, Israel. 245 pp.). Acanthodactylus aegypticus females pro-
duce 2 or 3 clutches of 2–3 eggs per reproductive season (Bar and 
Haimovitch 2011, op. cit.). In this note I add information on the 
reproductive cycle of A. aegypticus from a histological examina-
tion of gonads from museum specimens from Israel. 

A sample of 34 A. aegypticus consisting of 14 mature males 
(SVL = 39.6 mm ± 2.1 SD; range = 37–43 mm; 7 mature females 
(mean SVL 40.0 mm ± 1.8 SD; range = 38–43 mm), and 13 
unsexed subadults (mean SVL = 30.2 mm ± 3.3 SD; range = 25–35 
mm) collected in Israel between 1944–2015 and deposited in the 
Steinhardt Museum of Natural History at Tel Aviv University, Tel 
Aviv, Israel (TAUM; specimens examined, by region; Northern 
Negev: TAUM 1028, 1030, 1037, 1208, 3429, 3681, 3990, 3995, 
4473, 4859, 4863, 5531, 5532, 5987, 6000, 6436, 9171, 16220, 
17252, 17254, 17257, 17260–17262, 17266, 17267, 17271, 17287, 
17293, 17297, 17299, 19417; Southern Coastal Plain: TAUM 
16688; Central Negev: TAUM 16848).

A cut was made in the lower abdominal cavity and the left 
testis or left ovary was removed, embedded in paraffin, cut into 
5-µm sections and stained by Harris hematoxylin followed by 

eosin counterstain. Enlarged follicles (> 4 mm) or oviductal eggs 
were counted only. Histology slides were deposited at TAUM.

Two stages were present in the testis cycle of A. aegypticus: 
(1) Recrudescence: characterized by a renewal of germinal 
epithelium with proliferation of primary, secondary 
spermatocytes, spermatids (but no sperm) for the upcoming 
period of spermiogenesis; (2) Spermiogenesis: seminiferous 
tubules are lined by sperm or clusters of metamorphosing 
spermatids. Males undergoing spermiogenesis by month were: 
February (N = 1), March (N = 2), April (N = 4), May (N = 2), June (N 
= 1), September (N = 1), December (N = 1). One testis exhibiting 
recrudescence was found in each of August and September, 
which typically occurs prior to the start of spermiogenesis. 
Goldberg (2014. Herpetol. Bull. 128:20–21) similarly found 
recrudescence in one September A. beershebensis male from 
Israel, males of this species from October and November were 
undergoing spermiogenesis, suggesting similarities between 
the timing of events in the reproductive cycles of A. aegypticus 
and A. beershebensis. The smallest reproductively active A. 
aegypticus males (e.g., undergoing spermiogenesis) measured 
37 mm SVL and were collected in March (TAUM 4473) and April 
(TAUM 5987, 19417). The start of spermiogenesis during autumn 
appears common in spring reproducing lizards from Israel as 
was noted for: Ptyodactylus guttatus (Goldberg 2011. Herpetol. 
Rev. 42:433), Mesalina guttulata (Goldberg 2012. Zool. Mid. East 
56:27–30), Phoenicolacerta laevis (Goldberg 2013. Herpetol. Rev. 
44:512).

Three stages were observed in the ovarian cycle of A. aegypticus 
(Table 1): (1) quiesecent: no yolk deposition in ovarian follicles; 
(2) enlarged ovarian follicles > 5 mm; (3) oviductal egg. Mean 
clutch size for 4 females was 1.3 ± 0.50 SD; range = 1–2 eggs. The 
smallest reproductively active females measured 38 mm SVL and 
were collected in April (TAUM 16848) and June (TAUM 17262). 
No evidence of production of multiple egg clutches was found as 
evidenced by concurrent yolk deposition in a gravid female. One 
is a new minimum clutch size for A. aegypticus.

Acanthodactylus aegypticus along with four other congeners 
found in Israel are spring breeders: A. beershebensis (Goldberg 
2014, op. cit.), A. boskianus (Goldberg 2013. Zool. Mid. East. 
59:16–19), A. opheodurus (Disi et al. 2001. Amphibians and 
Reptiles of the Hashemite Kingdom of Jordan, An Atlas and Field 
Guide. Edition Chimaira, Frankfurt am Main, 408 pp.), and A. 
scutellatus (Perry and Dmi’el 1994. J. Arid Environ. 27:257–263). 
With 44 species of Acanthodactylus listed in Uetz et al. (2020. 
The Reptile Database, http://www.reptile-database.org; 15 July 
2020), reproductive examination of numerous other congeners 
are warranted to ascertain the diversity of reproductive cycles 
exhibited by members of Acanthodactylus.

I thank Shai Meiri (TAUM) for permission to examine A. 
aegypticus and the Steinhardt Museum of Natural History, Tel-
Aviv University for providing samples of A. aegypticus.

STEPHEN R. GOLDBERG, Whittier College, Department of Biology, 
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MAZA, Steinhardt Museum of Natural History at Tel-Aviv University, Tel 
Aviv, Israel 6997801 (e-mail: mazaerez@tauex.tau.ac.il).

ANNIELLA PULCHRA (Northern Legless Lizard). PREDATION. 
Limbless lizards of the genus Anniella are endemic to western 
North America, ranging from central California, USA, south to 
northwestern Baja California, Mexico (Hunt 2008. Cat. Am. Am-
phib. Rept. 848:1–11). In coastal California, Anniella pulchra 
is common in sandy dune scrub habitats, often found buried 

table 1. Three stages in the ovarian cycle of Acanthodactylus aegyp-
ticus from Israel.
 
Month N Quiescent Enlarged Oviductal
   follicles > 5 mm egg

April 3 0 2 1

June 3 1 1 1

November 1 1 0 0
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under debris or vegetation. A variety of vertebrates are known 
to prey on A. pulchra including snakes (Kuhns 1961. J. Ohio Her-
petol. Soc. 3:16; Bell and Bowden 1995. Herpetol. Rev. 26:38), 
songbirds (Fisher 1901. Condor 3:48–49), owls and hawks (Bet-
telheim 2005. The California Legless Lizard [Anniella pulchra] 
and the Baja California Legless Lizard [Anniella geronimensis]: 
A Natural History of the Species. Nature Booklets Volunteer Proj-
ect, Gainesville, Florida. 26 pp.), and small mammals (Miller 
1944. Ecol. Monogr. 14:271–289; Kuhnz 2005, op. cit.), but little is 
known about predation by invertebrates.

On 18 September 2020, at 1524 h, during the removal of 
large flat boards using heavy machinery in Coastal Dune Scrub 
habitat near Oso Flaco Lake, San Luis Obispo County, California, 
USA (34.98603°N, 120.61867°W; WGS 84; 20 m elev.), I found a 
Paruroctonus silvestrii (California Common Scorpion; head + 
mesosoma = 38 mm) consuming a juvenile A. pulchra under a 
board. A live adult A. pulchra was also under the same board. The 
scorpion appeared to have started eating the lizard headfirst, 
still consuming the posterior half of the lizard when I flipped the 
board. Because I did not see the capture event, it is not possible 
to determine if this was direct predation or scavenging. In the 
present case, the juvenile lizard had not automized its tail, a 
common response of this species to attack (Miller 1944, op. cit.). 
To my knowledge, this is the first report of predation on any 
species of Anniella by a scorpion.

VICTORIA PRADO, 1231 Mentone Ave, Grover Beach, California 
93433, USA; e-mail: tori.e.prado@gmail.com.

ANOLIS AQUATICUS (= NOROPS AQUATICUS) (Water Anole). 
FEMALE DISPLAY BEHAVIOR. Across the lizard genus Anolis, 
males are well known to extend their throat fan (dewlap) and 
perform head bobs to court females and defend territories. Con-
siderably less is known about the potential functions of female 
head bobbing and dewlap extensions in this genus (Harrison and 
Poe 2012. Biol. J. Linn. Soc. B. 2016:191–201). Anolis aquaticus 
is a semi-aquatic anole found along stream margins and gallery 
forests in southwestern Costa Rica and western Panama. Male 
A. aquaticus have large orange-red dewlaps whereas the female 
throat is unpigmented and does not have a noticeable dewlap 
(Savage 2002. The Amphibians and Reptiles of Costa Rica: A Her-
petofauna between Two Continents, between Two Seas. Univer-
sity of Chicago Press, Chicago, Illinois. 934 pp.). The dewlap size 

difference between male and female A. aquaticus agrees with the 
prediction by Harrison and Poe (2012, op. cit.) that non-arboreal 
Anolis species have relatively higher degrees of dewlap sexual 
size dimorphism. Overall, little is known regarding the context 
and the functions of female displays in the Anolis genus (but see 
Johnson and Wade 2010. Proc. R. Soc. B. 277:1711–1719). Here, 
we document “dewlap” display behavior in female A. aquaticus 
and place these observations in context of social behavior and 
exposure to potential threats

These observations were made in Coto Brus, Puntarenas, 
Costa Rica in June and July 2019. During regular anole field 
surveys, we encountered two instances of female A. aquaticus 
exhibiting head bobbing, and one instance of dewlap extension, 
or “dewlapping.” To our knowledge, these behaviors have not 
been previously documented in females of this species. On 13 June 
2019, at 1043 h, we observed a courting adult male (69 mm SVL, 
6.6 g) less than 50 cm from an adult female A. aquaticus (60 mm 
SVL, 5.4 g) on the rocky edge of a mid-sized stream. Immediately 
following the male dewlap display and head bobbing, the female 
responded with 8–10 head bobs. Following six subsequent bouts 
of male displays, the female retreated a short distance away and 
after ca. 3 minutes the male discontinued his display behavior. 
Our total observation time of these individuals was 37 min 
and 30 s. On 9 July 2019, at 1137 h, we observed a second adult 
female (62 mm SVL, 6.8 g) performing head bobbing behavior 
upstream of the previous site. This female’s display did not 
appear to be directed at a particular individual, as none were in 
the noticeable proximity, though conspecifics may have been 
present but undetected by us. The female was perched on a tree 
trunk at the stream’s edge, ca. 2 m above ground. A total of 18 
individual consecutive head bobs were counted over 24 s. Our 
total observation time for this individual was 37 min and 4 s. 
Finally, on 27 June 2019, at 1210 h, we captured an adult female 
A. aquaticus (size not measured) during a survey at a different 
stream in Coto Brus, Costa Rica. Upon capture, this female 
extended a small amount of colorless skin below her throat in a 
dewlap-like manner (Fig. 1), while held in hand (ca. 2 min) and 
after she was placed back at her place of capture on a rock wall 
(at least two additional minutes, until observers left). “Dewlap” 
extensions were accompanied by several head bobs while being 
handled. The context of this behavior suggests that this display 
may serve as a pursuit-deterrence signal, as is the hypothesized 

Fig. 1. California Common Scorpion (Paruroctonus silvestrii) con-
suming a juvenile Anniella pulchra. The scorpion is holding the liz-
ard at 43 mm anterior to the vent. 
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Fig. 1. Female Anolis aquaticus extending her throat in a dewlap-like 
manner in Coto Brus, Costa Rica.
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function of A. sagrei female (Vanhooydonck et al. 2009. J. Evol. 
Biol. 22:293–305) and A. cristatellus male (Leal and Rodríguez-
Robles 1995. Copeia 1995:155–161) dewlap displays. However, 
we note that this anole’s response followed human capture and 
handling, and therefore it may not be representative of a female 
A. aquaticus response to exposure to a natural predator.

Although the functions of A. aquaticus female display 
behaviors are yet unknown, we infer by their context that they 
may play a role in intraspecific communication or predator 
avoidance. There is some corroborating evidence that females 
of other Anolis species use head bobbing behaviors in territorial 
establishment and maintenance (e.g., A. aeneus: Stamps 1973. 
Copeia 1973:264–272) or in reproduction (Losos 2009. Lizards 
in an Evolutionary Tree. University of California Press, Berkeley, 
California. 507 pp.). This further suggests that females of anole 
species that are not predicted to have noticeable dewlaps 
(Harrison and Poe 2012, op. cit.) may nevertheless still perform 
“dewlapping” behaviors in a social context.

DENISE ORTEGA, Department of Biology, Middle Tennessee State 
University, Murfreesboro, Tennessee, USA (e-mail: dpo2e@mtmail.mtsu.
edu); LINDSEY SWIERK, Department of Biological Sciences, Binghamton 
University, State University of New York, Binghamton, New York, USA (e-
mail: lindseyns@gmail.com). 

ANOLIS SAGREI (Brown Anole). POLYDACTYLY. Naturally 
occurring polydactyly has been reported in a wide range of 
vertebrate taxa, but is infrequently observed in non-avian reptiles, 
especially lizards (Bauer et al. 2009. Herpetol. Notes 2:243–246). 
This account provides a first description of polydactyly in the 
lizard Anolis sagrei. On 16 May 2017, a polydactylous female 
Anolis sagrei (37 mm SVL, 1.24 g) was captured on a small 
cay (vegetative area of 324 m2) near Great Abaco Island in the 
Bahamas (26.4506°N, 77.0567°W; WGS 84; 1 m elev.). The anole 
displayed six digits on each forelimb (Fig. 1), which appeared to 
be the result of symmetrical duplication of the first metacarpal. 
Each additional toe appeared fully formed with a complete claw, 
and a few extra lamellae were present on the duplicate toe of the 

right forefoot (see Fig. 1 inset for an example of normal A. sagrei 
foot anatomy). The rarity of this condition is evidenced by the 
fact that this individual was the only polydactylous anole present 
in a sample of ca. 3500 A. sagrei captured from both natural and 
experimental island populations at our Abaco study site between 
May 2008 and March 2020. These data calculate a diminutive 
rate of 0.03% for anole polydactyly in this region.

Interestingly, while polydactyly may have been an expected 
result of inbreeding in some of the experimentally founded 
island populations represented among the A. sagrei sampled 
(Kolbe et al. 2012. Science 335:1086–1089), the sole polydactyl 
individual described here came from an established, naturally 
occurring population with a mean population size of 101.9 
(SD = 27.2) lizards across 13 years of study. This is significant 
considering that the only previous mention of polydactyly in 
any species of anole lizard was in the context of an experimental 
hybrid cross of bark anole species (https://www.anoleannals.
org/2012/12/18/six-toed-anole; 10 Sept 2020). As a result, 
this observation constitutes the first description of naturally 
occurring polydactyly in the genus Anolis.

TYLER DEVOS, Department of Biological Sciences, University of 
Rhode Island, 120 Flagg Road, Kingston, Rhode Island 02881, USA (e-mail: 
tylerdevos@uri.edu); THOMAS SCHOENER, Department of Evolution 
and Ecology, One Shields Avenue, University of California, Davis, Califor-
nia 95616, USA (e-mail: twschoener@ucdavis.edu); JONATHAN LOSOS, 
Department of Biology, Washington University, One Brookings Drive, St. 
Louis, Missouri 63130, USA (e-mail: losos@wustl.edu); JASON KOLBE, 
Department of Biological Sciences, University of Rhode Island, 120 Flagg 
Road, Kingston, Rhode Island 02881, USA (e-mail: jjkolbe@uri.edu).

ANOLIS SAGREI (Brown Anole). UNDERWATER BREATHING. 
Many lizard species rely on diving and submersion in water as 
an anti-predatory escape tactic (e.g., Daniels and Oakes 1987. 
Comp. Biochem Physiol. 87A:487–492; Hare and Miller 2009. Her-
petologica 65:227–236; Doody et al. 2014. Herpetol. Conserv. Biol. 
9:48–56; Arrivillaga and Quinkert 2019. Herpetol. Bull. 148:45–46), 
yet little is known about what specific adaptations might facilitate 
or enhance such a strategy. One potential limiting factor that can 
impact a species’ ability to evade predators through diving is the 
amount of time it can hold its breath underwater. As a potential 
way around this constraint, Swierk (2019. Herpetol. Rev. 50:134–
135) recently described a remarkable underwater breathing be-
havior in the semi-aquatic anole, Anolis aquaticus. Although ac-
tual respiration could not be confirmed in the field, A. aquaticus 
expanded and contracted their midsections, appearing to utilize 
air pockets around their heads while submerged (Swierk 2019, op. 
cit.). Given the peculiarity of this behavior, it is of great interest as 
to whether this phenomenon occurs in other Anolis species.

Anolis sagrei was introduced to the United States from Cuba 
and the Bahamas, and became established in New Orleans, Loui-
siana, USA as recently as the late 1980s (Thomas et al. 1990. Her-
petol. Rev. 21:22). On 5 August 2020, a live, adult male A. sagrei 
(ca. 50 mm SVL) was found floating in an empty aquarium that 
had filled with rainwater outside of the Audubon Zoo’s Reptile 
Encounter building. It appeared to have fallen in the tank and 
was unable to climb out. When I attempted to retrieve the liz-
ard by hand, it dove down ca. 3 cm under the water where it re-
mained submerged for ca. 120 s. While submerged, a thin film of 
air covered much the animal’s head and body including around 
the pelvic girdle and upper parts of the rear limbs, giving the ani-
mal a shiny, metallic and reflective appearance; a large air pocket 
had also formed on the rostrum posterior to the nostrils (Fig. 1), 

Fig. 1. Ventral scan of Anolis sagrei displaying polydactyly. Inset: typi-
cal A. sagrei anatomy of the right manus.
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just as described in A. aquaticus (Swierk 2019, op. cit.). Although 
there was no appreciable change or fluctuation in the size of the 
air pocket on the rostrum as described by Swierk (2019, op. cit.), 
contraction and expansion of the thoracic cavity consistent with 
inhalation and exhalation was observed several times while it re-
mained submerged. Upon resurfacing, the air pocket on the head 
disappeared, and when pulled from the water the reflective film 
of air covering the body also vanished. Submersion time was sub-
stantially shorter than the maximum duration of 16 min observed 
in underwater breathing A. aquaticus (Swierk 2019, op. cit.).

It is unclear just how useful this behavior may be for A. 
sagrei in its native or introduced ranges given its preference 
for terrestrial, rather than aquatic habitats (e.g., Schettino and 
de Queiroz 2002. Herpetol. Rev. 33:305; Kamath and Losos 
2016. Evolution 71:541–549). Although underwater breathing 
was initially reported in the riparian A. aquaticus (Swierk 2019, 
op. cit.), its apparent performance by the trunk- and ground-
dwelling A. sagrei suggests that the phenomenon may be more 
widespread in the genus Anolis.

ROBERT W. MENDYK, Department of Herpetology, Audubon Zoo, 
6500 Magazine Street, New Orleans, Louisiana 70118, USA and Depart-
ment of Herpetology, Smithsonian National Zoological Park, 3001 Con-
necticut Avenue NW, Washington, D.C. 20008, USA; e-mail: rmendyk@
auduboninstitute.org.

CERCOSAURA SCHREIBERSII (Long-tailed Little Lizard). PRE-
DATION. Cercosaura schreibersii is a terrestrial gymnophthalmid 
that reaches ca. 40 mm SVL, and their tail can reach more than 
2.5 times the SVL (Avila-Pires 1995. Lizards of Brazilian Amazo-
nia. Zool. Verh. Leiden 299:1–706). This species is a diurnal liz-
ard of open, grassy habitats and feeds on small arthropods (Vitt 
1991. J. Herpetol. 25:79–90; Santos et al. 2012. Herpetol. Rev. 
43:130–131) in Paraguay, southern Brazil, Uruguay, and northern 
Argentina (Ruibal 1952. Mus. Comp. Zool. 106:493–494). Known 
predators of C. schreibersii, include two spiders, Lycosa erythrog-
natha (Bressan et al. 2017. Herpetol. Rev. 48:187–188), and Ple-
siopelma sp. (Borges et al. 2016. Herpetol. Rev. 47:667), and the 
lizard Tropidurus oreadicus (Albuquerque 2010. Herpetol. Rev. 
41:231–232). Here, we present apparent hunting, and multiple 
predation events on C. schreibersii by a heron species in a natu-
ral area of the Botanic Garden of Porto Alegre, southern Brazil 
(30.05°N, 51.18°W; WGS 84; 50 m elev.).

At 1200 h on 27 September 2013 we observed two Whistling 
Herons, Syrigma sibilatrix, hunting in a ca. 400 m2 area of ca. 
40 cm dense, high herbaceous and shrub vegetation. Over 

the course of 20 min we watched the herons hunt, by slowly 
walking in the high vegetation, and captured and consumed 
a total of 20 C. schreibersii (https://www.youtube.com/
watch?v=-n6QdcvhqLc; 9 Sept 2018). We were not always able to 
distinguish between the two birds, but both appeared to catch 
lizards at approximately the same rate of one lizard every 2 
min. Immediately upon capture every lizard wrapped their tail 
around the beak of the bird, which made it difficult for the bird to 
subdue. But this defensive behavior did not deter or prevent the 
herons from swallowing the lizards (Fig. 1). Although many lizard 
species are common prey for birds (Pianka and Vitt 2003. Lizards, 
Windows to the Evolution of Diversity. University of California 
Press, Berkeley, California. 333 pp.), to our knowledge this is the 
first record of birds preying on C. schreibersii. Furthermore, this 
record is interesting because it appeared the S. sibilatrix were 
actively hunting C. schreibersii in the dense vegetation, eliciting 
a significant and localized predation pressure.

 CYRO M. GLÓRIA, Laboratório de Ecologia de Vertebrados Terrestres, 
Universidade do Vale do Rio dos Sinos, Rio Grande do Sul, Brazil (e-mail: 
cyrogloria@yahoo.com.br); ROBERTO BAPTISTA OLIVEIRA, Museu de 
Ciências Naturais, Fundação Zoobotânica do Rio Grande do Sul, Brazil; 
ALEXANDRO M. TOZETTI, Laboratório de Ecologia de Vertebrados Ter-
restres, Universidade do Vale do Rio dos Sinos, Rio Grande do Sul, Brazil 
(e-mail: alexandro.tozetti@gmail.com).

COLEONYX VARIEGATUS (Western Banded Gecko). STERILITY. 
In January 1964, an irradiation experiment was initiated in Rock 
Valley at the Nevada National Security Site (formerly known as 
the Nevada Test Site) in the Mojave Desert. The purpose of this 
study was to quantify the effects of ionizing gamma radiation on 
animal and plant communities. The study was conducted within 
four 9 ha plots (three fenced and one unfenced), consisting of 
Creosote Bush (Larrea tridentata) and White Bursage (Ambrosia 
dumosa) plant associations (Rundel and Gibson 1996. Ecologi-
cal Communities and Processes in a Mojave Desert Ecosystem: 
Rock Valley, Nevada. Cambridge University Press, New York, New 
York. 369 pp.). One fenced study plot was irradiated ca. 300 d/yr, 
ca. 24 h/d by a centrally located 137Cs gamma source atop a 15-m 
differentially shielded tower creating a mean dose rate of ~4R/
day over the entire plot.

In July 1972, an adult female Coleonyx variegatus was 
captured within the irradiated plot, palpated, and was 
determined to be sterile upon autopsy (Fig. 1A). This female 

Fig. 1. Underwater breathing in Anolis sagrei, highlighting the pro-
nounced air pocket formed on the rostrum just posterior to the nos-
trils and thin reflective film of air covering much of the lizard’s body.

Fig. 1. Predation of Cercosaura schreibersii schreibersii by Syrigma 
sibilatrix in southern Brazil.
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lacked ovaries and possessed hypertrophied abdominal fat 
bodies compared to normal reproductive female C. variegatus 
with small yolk follicles and lacking fat bodies (Fig. 1B). This 
is the first reported documentation of sterility observed in 
a nocturnal lizard species in Rock Valley. Previous reports 
indicated that other resident diurnal lizards became sterile with 
cumulative gamma irradiation doses varying from 500–1500 R 
(Turner and Medica 1977. Radiation Res. 70:154–163). Coleonyx 
variegatus reside below ground during the day, becoming active 
above ground after dark and remain active throughout the night 
(B. Hardenbrook, P. Medica, and J. Jones, pers. obs.). In May 1972, 
C. variegatus were observed active throughout the night with 
their peak activity between 1930–2330 h in southern California 
(Klauber 1945. Trans. San Diego Society Nat. Hist. 10:133–216). 
We suspect the extended nocturnal activity pattern at Rock 
Valley, exposed the C. variegatus to enough gamma irradiation 
to have become sterile from ca. 500 R exposure similar to diurnal 
species.

Throughout the study, we documented four other diurnal 
lizard species that became sterile at Rock Valley including the 
Desert Horned Lizard (Phrynosoma platyrhinos; Medica et al. 
1973. J. Herpetol. 7:79–85), Long-nosed Leopard lizard (Gambelia 
wislizenii; Medica et al. 1973, op. cit.), Western Whiptail Lizard 
(Aspidoscelis tigris; Turner et al. 1971. In Nelson [ed.], 3rd National 
Radioecology Symposium, pp. 1131–1143. CONF-710501-P2 
U.S. Atomic Energy Commission), and Side-blotched Lizard 
(Uta stansburiana; Turner and Medica 1977, op. cit.). Between 
1973–1975, both G. wislizenii and P. platyrhinos were found 
to be sterile and were not observed within the irradiated plot 
after 1975. Follow-up surveys in 2009 and 2010 concluded that 
both species were extinct in this area. Interestingly, A. tigris 
and U. stansburiana both persisted within and around the 
irradiated plot, likely due to their limited seasonal activity and/
or reproductive strategy.

Thanks to T. Esque, K. Drake, B. D. Hardenbrook, K. 
Longshore, D. Elam, and J. Jones for reviewing early drafts of this 
manuscript and K. Drake for preparation of Fig. 1. This field work 
was sponsored in the 1960s and 1970s by UCLA, Lab of Nuclear 
Medicine & Radiation Biology, and the U.S. Atomic Energy 
Commission.

PHILIP A. MEDICA†, U.S. Geological Survey, 160 N. Stephanie Street, 
Henderson, Nevada 89074, USA. 

† Deceased 3 May 2020. Manuscript communicated by Todd Esque.

DIPSOSAURUS DORSALIS (Desert Iguana). CIRCUMDUCTION. 
Arm waving, or circumduction, is a behavioral attribute among 
certain species of lizards across several families (Vicente 2019. 
Herpetol. J. 29:184–188). Despite the fact that Dipsosaurus dorsalis 
is a common, well-studied species (e.g., Norris 1953. Ecology 
34:265–287; Krekorian 1984. Herpetologica 40:415–424), having a 
repertoire of behavioral attributes that have been well documented 
(Carpenter 1961. Copeia 1961:396–405; Glinski and Krekorian 
1985. J. Herpetol. 19:541–544), to my knowledge, circumduction 
has never been reported for this species. On 27 June and 26 August 
2020, from my vehicle, I witnessed two large adult D. dorsalis 
in the wild exhibiting circumduction at the eastern edge of the 
species’ range (Tucson Mountain District, Saguaro National Park: 
32.28791°N, 111.19645°S; WGS 84; 760 m elev.; and 32.28208°N, 
111.21103°W; WGS 84; 704 m elev.). In the June instance, the tail 
was elevated, but that was not the case in the August observation. 
An additional unpublished observation of a gravid adult female 
exhibiting the arm-waving behavior was recorded near Tucson 
(K. Hill, pers. comm., 1 June 2020. https://www.facebook.com/
groups/sonorandesert/?post_id=4673944315964883). In this 
video, the lizard was a gravid female, but sex was not determined 
in my June and August observations, although both were adults. 
In all three cases, the lizard had its thorax pressed against the 
substrate and alternately waved their arms. In all three cases the 
lizard was facing away from the observer and there were no other 
D. dorsalis obvious to the observers in the vicinity.

Vicente (2019, op. cit.) showed that arm waving by lone 
Liolaemus pacha of both sexes was performed more frequently 
than during male to male or female to male interactions. There are 
a number of theories as to why some lizards exhibit this behavior 
(Vicente 2019, op. cit.), and it seems likely that different species 
do it for various reasons in specific circumstances. In the case of 
D. dorsalis, it is difficult to speculate, as I do not know if they were 
even reacting to the presence of my vehicle. In both instances, 
when I exited my vehicle to try and get photographs, the animals 
rapidly fled.

I thank William Cooper, Karen Hill, Kerrah Rupel, Wade 
Sherbrooke, and Laurie Vitt.

LAWRENCE L. C. JONES, Southwest Zoologists’ League, Tucson, Arizona, 
USA; e-mail: gilaman@comcast.net.

DRACO SPILOPTERUS (Philippine Spotted Flying Lizard). DIET. 
Draco spilopterus is one of ten endemic arboreal species of gliding, 
or flying, lizards in the Philippines and is widely distributed across 
the region (McGuire and Alcala 2000. Herpetol. Monogr. 4:81–138; 
Fig. 1A). This lizard actively forages for invertebrates on tree trunks 
in secondary and disturbed forests (McGuire and Alcala 2000, 
op. cit.; McGuire and Heang 2001. Biol. J. Linn. Soc. 72:203–229), 
yet there are few details on the prey consumed by D. spilopterus. 
Herein, we present an assessment of the prey items consumed by D. 
spilopterus and provide conclusions on the foraging mode, whether 
specialist or generalist, and foraging habit of this lizard.

We studied the diet of D. spilopterus from the four sites in the 
Philippines: Ilocos Norte Metro Watershed and Forest Reserve, 
Pasuquin, Ilocos Norte Province (18.37167°N, 120.6468°E; WGS 
84; 365 m elev.), Mt. Banahaw in Barangay Bukal, Municipality 
of Majayjay, Laguna Province (14.1229°N, 121.469°E; WGS 84; 
447 m elev.), Mt. Palay-Palay Protected Landscape, Municipality 
of Nasugbu Batangas Province and Cavite Province (14.2317°N, 
120.6573°E; WGS 84; 311 m elev.), and Tapayas Village, Municipality 
of Balatan, Camarines Sur Province (13.3766°N, 126.6091°E; 
WGS 84; 48 m elev.). We collected lizards between June 2017 to 

Fig. 1. A) Sterile adult female Coleonyx variegatus (61 mm SVL) not-
ing abdominal fat bodies and lack of ovaries; B) normal reproductive 
female C. variegatus (57 mm SVL) possessing ovaries with small yolk 
follicles and lacking fat bodies.
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March 2019 using blowpipe with plastic pellets and with the 
aid of binoculars, between 0600 h and 1700 h. For each lizard 
collected we recorded perch height (m) and perch diameter (cm). 
After collection we anesthetized lizards in a dissolved chloretone 
solution and then fixed them in 10% formalin and later transferred 
them to 70% ethyl alcohol for long-term storage. We then identified 
sex and measured each lizard (SVL, mm) prior to removing the 
stomachs for gut content examination. The extracted stomach 
contents were preserved with 70% ethanol and identified up to 
species level whenever possible (Fig. 1B). Only specimens with 
complete structures or with identifiable body parts were counted. 
Identification, description of habits and habitats of ant prey 
categories were noted based on the synoptic review of the ants 
in the Philippines (General and Alpert 2012. ZooKeys 200:1–111). 
The frequency of prey items was expressed as the proportion of 
stomachs with an item, and numerical frequency is the proportion 
of the total number of each food type and the total number of all 
food items. All specimens were deposited and can be accessed at 
the Philippine Zoological Collection of the National Museum of the 
Philippines, Manila and at the Terrestrial Laboratory 707, Central 
Laboratory Building, at the University of Santo Tomas, Manila.

We collected a total of 59 adult lizards, 44 males (55.16–92.27 
mm SVL; mean SVL = 75.01 ± 1.18 SD) and 15 females (59.9–98.31 
mm SVL; mean SVL = 77.65 ± 3.08 SD), from the four sites (Table 
1), and all lizards had prey in their stomachs. We identified and 
counted a total of 2933 prey items from the 59 stomachs and the 
most abundant prey items were Hymenoptera (ants), comprising 
96% of prey items. The remaining 4% of prey items consisted of 
Araneae (spiders), Coleoptera (beetles), Hemiptera (scale insects), 
Isoptera (termites), Lepidoptera (butterfly larvae), and Diplopoda 
(millipede; Table 1). Every lizard had ants, three had millipedes, 11 
had beetles, three had butterfly larvae, two had scale insects, three 
had termites, and one had a spider in their stomach. The high 
percentage and frequency of ants in our sample suggest that D. 
spilopterus is an ant specialist. We found lizards used a wide range 
of perch types while foraging. Perch height ranged from 0.68 m to 
12.45 m (mean = 4.94 ± 2.38 SD) and perch diameter ranged from 
24 cm to 320 cm (mean = 86.68 ± 51.27 SD).

Draco spilopterus is considered a sit-and-wait active predator 
spending most of its time stationary (Mori and Hikida 1994. Copeia 
1994:124–130) and is thought to be a strictly arboreal species of 
flying lizard and forage only on tree trunks (Mori and Hikida 1993. 
Raffles Bull. Zool. 41:83–94). However, we found many species of 
ground-dwelling ants in their diet (Carebara sp., Monomorium sp., 
Odontomachus sp., Odontoponera sp., Tapinoma sp., Platythyrea 
sp., and Tetramorium sp.; General and Alpert 2012, op. cit.). These 
findings suggest that D. spilopterus occasionally forage on, or near 
the ground which has been observed in Draco volans on Negros 
Island, Philippines (Alcala 1967. Nat. Appl. Sci. Bull. 20:335–372).

We thank the Department of Environment and Natural Re-
sources for granting us the Gratuitous Permit (No. 277, and No. 
2017-03) approved by the Protected Area Management Board of 
Ilocos Norte Watershed and Water Reserve, and Northern Sierra 
Madre. We thank also the Municipal Environment and Natural 

table 1. Prey items of Draco spilopterus with numerical percentage (%N) and frequency of occurrence (%F).

 Ilocos Norte (N = 9) Laguna (N = 17) Cavite (N = 21) Camarines Sur (N = 12)
Date of collection June 2017 September 2017 January–March 2018 March 2019
 Male Female Male Female Male Female Male Female
Sex ratio 6 3 12 5 18 3 8 4
SVL (Mean ± SD) 75.99±10.7 80.89±5.37 81.85±8.86 83.86±15.74 71.32±5.03 76.78±2.84 71.89±4.01 75.62±10.44 
Prey Items %N %F %N %F %N %F %N %F

Anoplolepis gracilepis 106 (37.46%) 7 (77.77%) 374 (44.42%) 15 (88.24%) 613 (63.33%) 20 (95.24%) 318 (37.86%) 7 (58.33%)

Camponotus sp. – – 67 (7.96%) 9 (52.94%) 6 (0.62%) 4 (19.04%) – –

Carebara sp. – – 64 (7.60%) 8 (47.06%) 20 (2.07%) 5 (23.81%) 87 (10.36%) 5 (41.67%)

Crematogaster sp. – – 77 (9.14%) 10 (58.82%) 214 (22.11%) 9 (42.86%) 188 (22.38%) 8 (66.67%)

Dolichoderus sp. 102 (36.04%) 9 (100%) 132 (15.68%) 13 (76.47%) – – 114 (13.57%) 4 (33.33%)

Monomorium sp. 10 (3.53%) 2 (22.22%) 1 (0.12%) 1 (5.88%) – – 6 (0.71%) 3 (25.00%)

Odontomachus sp. – – – – 1 (0.10%) 1 (4.76%) – –

Odontoponera sp. 16 (5.65%) 2 (22.22%) – – – – – –

Oecophylla smaragdina 10 (3.53%) 1 (11.11%) 11 (1.31%) 1 (5.88%) 6 (0.62%) 4 (19.04%) 108 (12.86%) 6 (50.00%)

Platythyrea sp. – – 1 (0.12%) 1 (5.88%) – – – –

Polyrhachis sp. 17 (6.01%) 5 (55.55%) 30 (3.56%) 8 (47.06%) 7 (0.72%) 4 (19.04%) 7 (0.83%) 3 (25.00%)

Tapinoma sp. 2 (0.71%) 1 (11.11%) 1 (0.12%) 1 (5.88%) – – – –

Tetramorium sp. 7 (2.47%) 2 (22.22%) 64 (7.60%) 11 (64.71%) 17 (1.76%) 8 (38.10%) – –

Tetraponera sp. 8 (2.83%) 4 (1.81%) 4 (0.48%) 4 (23.53%) – – 2 (0.24%) 1 (8.33%)

Diplopoda – – 3 (0.36%) 3 (17.65%) – – – –

Coleoptera 2 (0.71%) 2 (22.22%) 5 (0.59%) 3 (17.65%) 2 (0.21%) 2 (9.52%) 8 (0.95%) 4 (33.33%)

Lepidoptera larvae – – 8 (0.95%) 2 (11.76%) 1 (0.10%) 1 (4.76%) – –

Pseudococcidae 3 (1.06%) 2 (22.22%) – – – – – –

Isoptera – – – – 81 (8.37%) 2 (9.52%) 1 (0.12%) 1 (8.33%)

Araneae – – – – 1 (8.33%) 1 (8.33%)  

Total 283  842  968  840 

Fig. 1. A) Draco spilopterus from the Philippines; B) gut contents of 
D. spilopterus. PH
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Resources Office of Majayjay, Laguna for allowing the research 
team of the National Museum of the Philippines and the Uni-
versity of Santo Tomas to conduct field sampling. Financial sup-
port was provided by the Department of Science and Technology 
Scholarship (ASTHRDP) and National Geographic Society (NGS). 
We would also like to thank David Emmanuel M. General and 
Perry Archival C. Buenavente for verifying our prey items identi-
fication.

MICHAEL A. TABUG, The Graduate School, University of Santo Tomas, 
Sampaloc, Manila, Philippines; Isabela State University, Garita Heights, Ca-
bagan, Isabela (e-mail: michaeltabug0507@gmail.com); LEVY V. NECESITO, 
The Graduate School, Senior High School Department, University of Santo 
Tomas, Sampaloc, Manila, Philippines (e-mail: necesitolevy@gmail.com); 
ARVIN C. DIESMOS, Zoology Division, Philippine National Museum of Nat-
ural History, Manila, Philippines; The Graduate School, University of Santo 
Tomas, Sampaloc, Manila, Philippines (e-mail: arvin.diesmos@gmail.com).

ECPLEOPUS GAUDICHAUDII. ENDOPARASITES. Ecpleopus 
gaudichaudii (Gymnophthalmidae) is the sole species in its genus 
with lizards inhabiting the leaf litter of Atlantic Forest remnants 
in northeastern, southeastern, and southern Brazil (Kunz et al. 
2011. Check List 7:11‐12; Ramos and Silveira 2011. Herpetol. Notes 
4:173‐176; Dias and Rocha 2013. Check List 9:607‐609). Despite be-
ing often relatively abundant locally (e.g., Dixo and Verdade 2006. 
Biota Neotrop. 6:1‐20; Condez et al. 2009. Biota Neotrop. 9:157‐185; 
Costa et al. 2009. Check List 5:732‐745; Almeida-Gomes and Rocha 
2014. J. Herpetol. 48:423‐429), there is no information on the spe-
cies’ endoparasite fauna. Here, we report the occurrence of hel-
minths infecting E. gaudichaudii.

We examined 26 E. gaudichaudii (mean SVL = 36.2 ± 4.2 SD; 
range = 26.7−43.2 mm) collected between July 2007 and March 
2010 in Atlantic Forest remnants in the Reserva Ecológica de 
Guapiaçu (22.42181°S, 42.73895°W; WGS 84) and its surroundings, 
at elevations from 100−500 m, in the Municipality of Cachoeiras 
de Macacu, Rio de Janeiro, southeastern Brazil (for more details 
see Maia et al. 2011. Zoologia 28:587–592). We removed the 
digestive tracts from the lizards and examined them under a 
stereomicroscope for the presence of helminths. When a helminth 
was found, we placed it on a temporary glass slide and cleared it 
with Hoyer’s medium for identification. We found a total of six 
female nematodes from the family Cosmocercidae in the intestines 
of three E. gaudichaudii (one, two, and three helminths per lizard; 
prevalence of infection = 11.5%; mean intensity of infection = 2.0 
± 1.0). We were unable to identify the nematodes to the genus 
level because males are needed for generic determination in 
cosmocercids. The E. gaudichaudii specimens, and those of the 
cosmocercid nematodes, were deposited, respectively, in the 
reptile collection of Museu Nacional, Universidade Federal do 
Rio de Janeiro (MNRJ 24276–24300) and in the helminthological 
collection of the Instituto de Biociências, Universidade Estadual 
Paulista, Botucatu (CHIBB 8855–8857). Nematodes of the 

family Cosmocercidae are a common digestive tract parasite of 
amphibians (Vicente et al. 1991. Rev. Bras. Zool. 7:549−626) but 
have also been found in hosts from four lizard families, including 
Gymnophthalmidae (Bursey and Goldberg 2004. J. Parasitol. 
90:140–145; Ávila and Silva 2010. J. Ven. Anim. Tox. Trop. Dis. 
16:543‐572; Teixeira et al. 2018. Helminthologia 55:286−291). 
Regarding E. gaudichaudii, this is the first report on endoparasites.

We thank Nicholas J. Locke of the Reserva Ecológica de Gua-
piaçu (REGUA) for making many facilities available during field-
work in that area, and Mauricio Almeida-Gomes and Carla C. 
Siqueira for having collected most of the individuals of E. gaudi-
chaudii. The Brazilian Agencies CNPq and FAPERJ provided funds 
for the study.

THIAGO MAIA-CARNEIRO (e-mail: tmaiacarneiro@gmail.com), 
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versidade do Estado do Rio de Janeiro, Rua São Francisco Xavier 524, CEP 
20550-013, Rio de Janeiro, RJ, Brazil; DAVOR VRCIBRADIC, Departamento 
de Zoologia, Universidade Federal do Estado do Rio de Janeiro, Av. Pasteur 
458, Urca, 22240-290, Rio de Janeiro, RJ, Brazil (e-mail: davor.vrcibradic@
gmail.com); MARA CÍNTIA KIEFER, Departamento de Biologia Geral, In-
stituto de Biologia, Universidade Federal Fluminense, Caixa Postal 100436, 
Centro, 24020-971, Niterói, RJ, Brazil (e-mail: marackiefer@yahoo.com.br); 
LUCIANO ALVES DOS ANJOS, Departamento de Biologia e Zootecnia, 
Universidade Estadual Paulista Júlio de Mesquita Filho. Passeio Monção nº 
226 CEP 15385-000, Ilha Solteira, SP, Brazil (e-mail: luciano.anjos@unesp.br); 
CARLOS FREDERICO DUARTE ROCHA, Laboratório de Ecologia de Verteb-
rados, Departamento de Ecologia, Universidade do Estado do Rio de Janeiro, 
Rua São Francisco Xavier 524, CEP 20550-013, Rio de Janeiro, RJ, Brazil (e-
mail: cfdrocha@gmail.com).

GEKKO JAPONICUS (Japanese Gecko). LONGEVITY. Gekko ja-
ponicus (Gekkonidae) is a nocturnal gecko, commonly found in 
houses near artificial lights, in Japan, South Korea, and China 
(Ota and Tanaka 1996. The Encyclopedia of Animals in Japan 5, 
Amphibians, Reptiles, Chondrichthyes. Heibonsha, Tokyo, Ja-
pan. 69 pp.; Wada 2003. Shizenshi-Kenkyu 3:2–19). The breeding 
period of G. japonicus is assumed to last from April to November 
(Ikeuchi 2004. J. Herpetol. 38:269–275), and females produce one 
to three clutches per season that consist of two eggs laid from 
late May to August (Ji et al. 1991. Acta Zool. Sinica 37:185–192). 
The eggs hatch 40–90 d later, and hatchlings measure less than 
35 mm SVL (Tokunaga 1984. Jap. J. Herpetol. 10:80–85; Ota and 
Tanaka 1996, op. cit.). There are several studies about life history 
of G. japonicus, however, these studies lack information on lon-
gevity in natural conditions. Here, we provide longevity for free 
ranging G. japonicus from a mark-recapture study.

From 2008–2012, we conducted a mark-recapture study on 
G. japonicus and marked 1557 individuals over this time pe-
riod at Ashiu Forest Research Station, Kyoto, Japan (35.0348°N, 
135.7906°E; WGS 84; 355 m elev.). In July 2018, we visited the 
station and did visual encounter surveys and recaptured three 

table 1. Marking and recapturing date, ID, SVL (mm), and body mass (BM; g) of recaptured Gekko japonicus in 
Ashiu Forest Research Station, Japan. All individuals were juveniles when they were initially marked. 

ID Date  Sex SVL BM ‐Date Sex SVL BM
 (Mark)    (Recapture)   

3020 10 Nov 2009 juvenile 29.88 0.6 ‐25 Jul 2018 Female 74.40 6.6

3100 22 May 2010 juvenile 29.90 0.5 ‐24 Jul 2018 Male 66.58 5.6

3102 22 May 2010 juvenile 32.10 0.6 ‐25 Jul 2018 Male 65.09 5.3
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previously marked G. japonicus that were initially captured as 
hatchlings or young juveniles, in 2009 and 2010 (Table 1). Previ-
ous mark-recapture studies suggest that most of the eggs hatch 
in September at Ashiu Forest Research Station (Jono, unpubl. 
data), and each gecko’s SVL at their initial capture date indicates 
these three individuals were born around September 2009. Thus, 
we have found this species can survive at least nine years under 
natural conditions. To our knowledge, this is the first time that 
longevity has been reported in G. japonicus, but we suspect their 
longevity may be greater than ten years or more. Previous work 
has shown mean longevity for nocturnal geckos is ca. ten years 
and some species survive more than decade although several 
species are reported to survive less than five years (Stark et al. 
2020. Israel J. Ecol. Evol. 1:1–8).

KOHEI KOBAYASHI, Department of Zoology, Graduate School of Sci-
ence, Kyoto University, Sakyo, Kyoto 606-8502, Japan (e-mail: kobayashi_
bc@yahoo.co.jp); TEPPEI JONO, Faculty of Human Environmental Studies, 
Hiroshima Shudo University, 1-1-1, Ozuka-higashi, Asaminami, Hiroshima 
731-3195, Japan (e-mail: mjusinondo@gmail.com).

HEMIDACTYLUS MALCOLMSMITHI (Smith’s Leaf-toed Gecko). 
REPRODUCTION. Hemidactylus malcolmsmithi (formerly Cyr-
todactylus malcolmsmithi) is a common, nocturnal, ground-
dwelling gecko, occurring in the Himalayan foothills and parts 
of peninsular India (Agarwal et al. 2018. Breviora 557:1–11). It 
is a poorly studied species, and little is known about its natural 

history, ecology, and breeding biology. Herein, we report on the 
mating behavior in H. malcolmsmithi.

On 8 June 2019, during a night survey at 2130 h, near a for-
est patch near Kyari, Ramnagar, Uttarakhand, India (29.3675°N, 
79.1921°E; WGS 84; 390 m elev.), we observed a copulating pair of 
H. malcolmsmithi. The pair was on a tree trunk ca. 30 cm above 
the ground were facing the leaf litter above the ground with the 
heads oriented towards the leaf litter (Fig. 1). The male was on top 
of the female and held her in place by wrapping his arms wrapped 
under the female’s axillary region and biting her neck, while the fe-
male remained motionless the entire. The mating event lasted ca. 
3 min, after which the male removed his hemipenes and released 
his grip on her neck, and the female withdrew. This is similar be-
havior observed in another member of the genus, H. flaviviridis 
(Chatterjee et al. 2011. Reptile Rap. 12:6–8). We did not observe 
courtship prior to mating and therefore do not know the entire 
length of their copulation. To our knowledge, this is the first re-
cord of copulation in H. malcolmsmithi. This record broadens the 
knowledge about the reproductive behavior of these lizards and 
provides background to their little studied natural history.

We thank Naveen Upadhyay and Bhaskar Sati of Camp Horn-
bill for their support during our stay at Kyari.

HARSHIL PATEL, Department of Biosciences, Veer Narmad South Guja-
rat University, Surat 395007, India (e-mail: harshilpatel121@gmail.com); DE-
VENDRA CHAUHAN, Khodiyar Krupa, Asha Society, Shivnagar, Joshipura, 
Junagadh 362002, Gujarat, India (e-mail: drdevenchuhan@gmail.com).

IBEROLACERTA BONNALI (Pyrenean Rock Lizard). FISHING 
HOOK INGESTION. On 7 July 2020 we captured an adult male 
Iberolacerta bonnali on the edge of Lake Lac d’Oncet in the central 
Pyrénées, France (42.92782°N, 0.135106°E; WGS 84; 2254 m elev.), 
which was one of 19 conspecifics captured and housed at nearby 
laboratory within the Pic du Midi de Bigorre facilities for an exper-
iment. This male I. bonnali was 53.6 mm SVL, weighed 3.01 g, and 
appeared healthy. While being manipulated for measurements, 
we noticed an odd protrusion from the cloaca. After a gentle and 
careful rolling and pulling of the protrusion we dislodged a large 
barbed fishing hook (21.0 × 7.7 mm; Fig. 1), along with a small frag-
ment of fishing line attached to the hook. Lac d’Oncet is a popular 

Fig. 1. A mating pair of Hemidactylus malcolmsmithi from Kyari, Ut-
tarakhand.

Fig. 1. Fishing hook protruding from the cloaca of an adult male 
Iberolacerta bonnali captured in the central Pyrénées, France (left); 
removed fishing hook with measurements (right).
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trout fishing spot, and it is likely the lizard swallowed a hook negli-
gently discarded. It is astonishing that such a large hook relative to 
the lizard’s body size, ca. 39% of the lizards SVL, travelled through-
out the digestive track without causing internal injury. We held all 
of the lizards in captivity for 15 d and released them at the original 
capture site after our experiment. During the 15 d in captivity this 
lizard fed normally, and its body mass increased to 3.25 g by the 
end of the experiment, suggesting no ill effects from the hook or 
its removal. To our knowledge this is the second described case of 
fishing hook ingestion by lizards; the first case was reported from 
two Komodo Dragons (Varanus komodoensis), and in both cases 
the lizards appeared to have no ill effects (Jessop et al. 2008. Bi-
awak 2:121–123). Research and fieldwork were conducted under 
current permit (Arrête Préfectoral 2017-s-02).

FABIEN AUBRET (e-mail: faubret@gmail.com) and LAURA KOUY-
OUMDJIAN, Station d’Ecologie Théorique et Expérimentale du Centre 
National de la Recherche Scientifique, Unités Mixtes de Recherche 5321, 
Moulis, France (e-mail: laura.kouyoumdjian@hotmail.fr); ERIC J. GANGL-
OFF, Ohio Wesleyan University, 61 S. Sandusky Street, Delaware, Ohio 43015, 
USA (e-mail: ejgangloff@owu.edu). 

LACERTA STRIGATA (Caspian Green Lizard). MYIASIS. Myiasis 
is the parasitic infestation of the body of a live animal by fly 
larvae (i.e., maggots) which grow inside the host while feeding 
on its tissue. Although flies are most commonly attracted to open 

wounds and urine- or feces-soaked fur, some species can create 
an infestation on unbroken skin (Feener and Brown 1997. Ann. 
Rev. Entomol. 42:73–97), but in reptiles, this is a rare occurrence 
(Narváez et al. 2019. Herpetol. Not. 12:847–852).

On 17 July 2020, on the slope of Chonkatau Ridge, Dagestan, 
Russia (42.5438°N, 47.4266°E; WGS 84; 950 m elev.) we found 
an adult female Lacerta strigata (102 mm SVL) with a case of 
myiasis on its hindlimb localized near the femoral pores. The 
skin around the femoral pores was damaged, and we are unsure 
if the damage was from the larvae, secondary injury, or disease. 
The lizard was emaciated, moved slowly, and reacted poorly 
to human presence, and we caught the animal and fixed it in 
alcohol (Department of Zoology and Physiology Collection, 
Dagestan State University, uncataloged). We found 28 larvae 
from two different fly species in the wounds. Two larvae were 
in the Calliphoridae family and twenty-six larvae were in the 
Muscidae family. The larvae from the latter fly family appeared 
to be of two ages based from their length (mean total length = 
4.1 ± 0.56 mm; range = 2.0–4.75 mm total length), indicating two 
clutches of eggs laid at different times. To our knowledge we are 
unaware of examples of the appearance of such myiasis in the 
skin of lizards.

IGOR V. DORONIN, Department of Herpetology, Zoological Institute, 
Russian Academy of Sciences, St. Petersburg, 199034, Universitetskaya 
nab., 1, Russia, (e-mail: igor.doronin@zin.ru); LUIDMILA F. MAZANAEVA 
(e-mail: mazanaev@mail.ru) and UZLIPAT A. GICHIKHANOVA, 
Department of Zoology and Physiology, Dagestan State University, The 
Republic of Dagestan, Makhachkala, 367000, Batyraya Street 4, Russia 
(e-mail: uzlipat92@mail.ru).

LAEMANCTUS SERRATUS (Serrated Casquehead Iguana). 
PREDATION. Laemanctus serratus is a moderately large arboreal 
lizard (up to 150 mm SVL) that occurs at low and moderate 
elevations from central Tamaulipas, south through Veracruz 
and Yucatán Peninsula, and from central Oaxaca in Mexico 
to northwestern Honduras (Campbell 1998. Amphibians and 
Reptiles of Northern Guatemala, the Yucatán, and Belize. 
University of Oklahoma Press, Norman, Oklahoma. 380 pp.; 
McCranie and Köhler 2004. Cat. Am. Amphib. Rept. 796:1–5). 
Predators on L. serratus are mainly unknown, but Thorstrom 
(2000. J. Raptor Res. 34:196–202) reported to Laemanctus 
spp., and other lizards in the diet of the Barred Forest-Falcon 
(Micrastur ruficollis) in Tikal National Park, Guatemala. Herein, I 
report on a raptor preying on a L. serratus.

At 1033 h on 13 June 2019, in Paso de Ovejas, Veracruz, 
Mexico (19.2872°N, 96.4310°W; WGS 84; 45 m elev.), near the Río 
Atliyac, a Gray Hawk (Buteo plagiatus) was observed preying on 
an adult L. serratus (Fig. 1). The Gray Hawk was first seen flying 
with an adult L. serratus in its talons and landed on a branch at 
ca. 10 m above the ground. At the time of the observation, the 
lizard was already dead, and the left side of its neck was partially 
eaten. After a few minutes the hawk flew away with the lizard. 
Gray Hawks are known to feed primarily on lizards, although 
snakes, mammals, birds, amphibians, and insects are also taken 
(Brown and Amadon 1989. Eagles, Hawks and Falcons of the 
World. Wellfleet Press, Seacaucus, New Jersey. 945 pp.; Bibles 
1999. PhD. Dissertation, University of Arizona, Tucson, Arizona. 
95 pp.; LaPorte et al. 2020. Wildl. Manage. 84:911–920). To my 
knowledge, this is the first report of a Gray Hawk preying on L. 
serratus.

I thank Adrianh Martínez Orozco for kindly allowing me to 
use his photograph and sharing information.

Fig. 1. Myasis on the hind limb of a Lacerta strigata (after fixation in 
alcohol) collected in Dagestan, Russia.
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MIGUEL E. HERNÁNDEZ-VÁZQUEZ, Tuxtla Gutiérrez, Chiapas, 
México; e-mail: mmiguehdez@gmail.com.

LOXOPHOLIS PERCARINATUM (Striped Root Lizard). PREDA-
TION. Loxopholis (formely Leposoma) percarinatum is a non-
heliothermic, diurnal lizard of the leaf litter in riparian environ-
ments in most of the Brazilian Amazon (Vitt et al. 2008. Guide 
to the Lizards of Reserva Adolpho Ducke, Central Amazon. Ed. 
Attema Design Editoral Ltda, Manaus. 175 pp.). Tropical wolf, or 
wandering spiders, of the family Ctenidae are typically ground-
ambush foragers known to prey on vertebrates including lizards 
(Folt and Lapinski 2017. Phyllomedusa 16:269–277). The wolf 
spider Ctenus crulsi is an abundant nocturnal predator of the 
leaf litter of central Amazon rainforests (Gasnier and H‐fer 2001. 
J. Arachnol. 29:95–103), but predation on reptiles has not been 
well documented. Here, we report a C. crulsi preying on a juve-
nile L. percarinatum.

On 28 November 2018 at 1113 h, we observed a juvenile 
L. percarinatum (5.15 cm total length. 2.38 cm tail length; 
INPA-H041182) being preyed on by a sub-adult C. crulsi (1.18 cm 
body length, ca. 4 cm diameter with extended legs; INPA E 8785) 
in a lowland rainforest reserve in Manaus, Amazonas, Brazil 
(Reserva Florestal Adolpho Ducke; 2.932°S, 59.914°W; WGS 84; 
100 m elev.). The lizard was still alive when we first observed the 
event and was trying to escape. We watched the predation event 
for 5 min. After a 4-min fight, the spider maintained its hold of 

the subdued lizard as it moved away when we captured them. We 
did not identify the bite location.

Ctenid spiders are usually inactive and hide under the leaf 
litter during the day and are most active at night (H‐fer et al. 
1994. Andrias 13:81–98), and there are many reports of these 
spiders feeding on nocturnal geckos (Bauer 1990. Herpetol. Rev. 
21:83–87) or frogs (Menin et al. 2005. Phyllomedusa 4:39–47). Yet, 
ctenid spiders are also known to feed on diurnal lizards such as 
Anolis humilis (Folt and Lapinski 2017, op. cit.) and Cercosaura 
eigenmanni (von May et al. 2019. Amphib. Rept. Conserv. 
13:e169), apparently capturing them at night while sleeping. To 
our knowledge this is the first report of C. crulsi preying upon a 
lizard, and the second of a ctenid spider feeding during the day. 
The only other instance of diurnal lizard predation by a ctenid 
spider was on L. guianense (de Massary 1999. Herpetol. Rev. 
30:167).

RAFAEL F. JORGE, Programa de Pós-Graduação (PPG) em Ecologia, 
Instituto Nacional de Pesquisas da Amazônia (INPA), Manaus, Amazonas, 
Brazil (e-mail: rafajorgebio@gmail.com); LETÍCIA V. S. A. DE MELO, Curso 
de Graduação em Ciências Biológicas, Universidade Federal do Amazonas, 
Manaus, Amazonas, Brazil (e-mail: leticiavictoriaakel@gmail.com); MAR-
LUS ALMEIDA, PPG-Entomologia, INPA, Manaus, Amazonas, Brazil (e-mail: 
marlusqazoo@gmail.com).

LYGOSOMA ALBOPUNCTATA (White-spotted Supple Skink). 
TAIL BIFURCATION. Lygosoma albopunctata has a wide distri-
bution range from peninsular India to Indochina into southeast 
Asia (Jerdon 1853. J. Asiat. Soc. Bengal 22:462; Boulenger 1887. 

Fig. 1. Gray Hawk (Buteo plagiatus) holding a Laemanctus serratus in 
its talons in Veracruz, Mexico. 
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Fig. 1. Juvenile Loxopholis percarinatum being preyed by a sub-adult 
Ctenus crulsi in Amazonas, Brazil.
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Catalogue of the Lizards in the British Museum [Nat. Hist.] III. 
Lacertidae, Gerrhosauridae, Scincidae, Anelytropsidae, Dib-
amidae, Chamaeleontidae. Printed by the Trustees of the British 
Museum, Taylor & Francis, London. 575 pp.; Boulenger 1890. The 
Fauna of British India, including Ceylon and Burma - Reptilia 
and Batrachia. Taylor & Francis, London. 541 pp.; Smith 1935. 
Fauna of British India, including Ceylon and Burma. Vol. II - 
Sauria. Taylor & Francis, London. xiii + 440pp.; Das 2010. A Field 
Guide to the Reptiles of South-east Asia. New Holland Publica-
tions, London, UK. 376 pp.; Geissler et al. 2011. Biologia 66:1159). 
Bifid tails are an abnormality resulting from incomplete caudec-
tomy when the tail is partially broken and does not separate 
completely from the body, but enough damage has been caused 
such that new tail growth begins (Gandla and Srinivasulu 2015. 
Taprobanica 7:263–265). Among Indian scincids, bifid tails have 
been documented in Eutropis carinata, E. allapalensis, and E. bi-
bronii (Brindley 1898. J. Bombay Nat. Hist. Soc. 11:680–689; Vyas 
2016. IRCF Rept. Amphib. 23:108–109; Ghosh and Banerjee 2019.  
Herpetol. Rev. 50:573–574). 

On 13 March 2019 at 0735 h, an adult Lygosoma albopunctata 
was found basking in grassy habitat at Takatpur, Baripada, 
Odisha, India (21.92150°N, 86.777479°E; WGS 84), with a 
bifurcated tail with the new segment the same length as the 
original tail (ca. 5 mm). Total length of the individual was ca. 70 
mm (33.5–36.5 mm SVL). Based on pattern, shape and scalation, 
the right bifurcation appeared to be original. The lizard was 
in good condition without other deformities or injuries. The 
presence of a bifurcated tail did not seem to have affected its 
welfare. This is the first report of bifurcation in L. albopunctata.

RAKESH KUMAR MOHALIK, Department of Wildlife and Biodiversity 
Conservation. North Orissa University, Takatpur, Baripada, Odisha, India (e-
mail: mohalikrakeshkumar@gmail.com); NILADRI BHUSAN KAR Depart-
ment of Zoology, Fakir Mohan University, Nuapadhi, Balsore, Odisha, India 
(e-mail: niladri.kar@gmail.com).

MEDIODACTYLUS DANILEWSKII (Mediterranean Thin-toed 
Gecko). DIET. Data on the diet for lizards in the genus Mediodac-
tylus are relatively scarce, but they are known to feed on generally 
soft bodied or small arthropods in the order Diptera, Hymenop-
tera, Lepidoptera, Coleoptera, Araneae, and the suborder Heter-
optera (Dü‐en et al. 2017. ISEAB, Minsk, Belarus. 508 pp.; Mollov 
and Boyadzhiev 2018. Ecolog. Balkan. 10:25–37). The preference 
of small-bodied geckos to prey on soft-bodied and small species 

is likely related to reduced bite force from their skull morphology 
(Herrel et al. 2007. Integr. Comp. Biol. 47:107–117; Handschuh et 
al. 2019. J. Exp. Biol. 222:198291).

At 2110 h on 3 August 2019 in the town of Shumen, northeast 
Bulgaria (43.27843°N, 26.92027°E; WGS 84; 237 m elev.) we 
observed an adult M. danilewskii (ca. 34 mm SVL) feeding on 
an adult male Phaneroptera nana (Mediterranean Katydid; Fig. 
1). We did not observe the prey capture event, but watched it 
transport and consume the prey. No prey killing or shaking 
activities were detected and after 16 min the gecko disappeared 
from our sight still holding the katydid. The katydid was an 
adult with an estimated total length 15 mm (Iorio et al 2019. 
Grasshoppers and Crickets of Italy: A Photographic Field Guide 
to all the Species, WBA Handbooks 10, Verona. 579 pp.). We used 
ImageJ to estimate the body length from the tip of the snout and 
the ventral base of the lizard’s tail using the metal hook for scale 
(see Schneider et al 2012. Nat. Meth. 9:671–675).

This observation is noteworthy for two reasons. First, to our 
knowledge this is the first record of M. danilewskii preying on 
an orthopteran. Second, the katydid’s estimated length is almost 
50% of the body length of the lizard, suggesting this gecko can 
take large prey. Despite the limitation to subdue their victims by 
biting, some small lizards are able to kill relatively large prey—
for this, they use a series of immobilizing manipulations (see 
Natchev et al. 2015 Contr. Zool. 84:13–23).

We thank Dragan Chobanov for identifying the katydid.
TEODORA KOYNOVA, Faculty of Natural Science, Shumen Univer-

sity, Universitetska 115, 9700 Shumen, Bulgaria (e-mail: t.koynova@shu.
bg); NIKOLAY NATCHEV, Faculty of Natural Science, Shumen University, 
Universitetska 115, 9700 Shumen, Bulgaria and Department of Integrative 
Zoology, Vienna University, Althanstrasse 14, 1090 Vienna, Austria (e-mail: 
natchev@shu.bg).

PHRYNOSOMA CORONATUM (Coast Horned Lizard). 
CLIMBING BEHAVIOR. During a radio-telemetry study of 
Phrynosoma coronatum in the tropical dry forests near Sierra 
Las Cacachilas, Municipality of La Paz, Baja California Sur, 
Mexico (24.05423°N, 110.06377°W; WGS 84; 284 m elev.), we 
encountered an adult male P. coronatum (98.9 mm SVL) on a top 
of a small Cardon Cactus (Pachycereus pringlei). We observed 
the lizard at 0628 h, on 12 September 2016, perched on the 
cactus ca. 28.4 cm above ground (Fig. 1), under a Matacora Tree 
(Jatropha cuneata).

Fig 1. Bifurcated tail in Lygosoma albopunctata from Odisha, India.

Fig. 1. Mediodactylus danilewskii feeding on a male Mediterranean 
Katydid (Phaneroptera nana) in Shumen, Bulgaria. 
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This scansorial behavior is unusual in Phrynosoma 
(Sherbrooke 2003. Introduction to Horned Lizards of North 
America. University of California Press, Berkeley, California. 
178 pp.), and to our knowledge has only been described in P. 
cornutum. Whitford and Bryant (1979. Ecology 60:686–694) 
reported climbing up to 0.5 m in P. cornutum into low plants 
(Yucca elata or Ephedra trifurca), during the hottest part 
of the day to avoid thermal stress. We rule out climbing for 
thermoregulation in our observation because of the time of day 
and the lizard’s body temperature (23°C) and environmental 
temperatures (substrate temperature = 22.4°C, air temperature 
at 1 cm above ground = 22°C). Instead, we suspect this lizard 
may have climbed up the young spine covered cactus to avoid 
nocturnal predators such as snakes (Paulissen and Harvey 1985. 
Herpetol. Rev. 16:27; Sherbrooke 2003, op. cit.). To our knowledge, 
this is the first report of climbing in P. coronatum.

We thank Abelino Cota for field assistance and B. 
Hollingsworth for providing us the telemetry equipment. RALR 
was supported by a postdoctoral fellow (CONICET) during 
the writing of the manuscript. Fieldwork was funded by San 
Diego Natural History Museum. Our work was approved under 
SEMARNAT permit SGPA/DGVS/10574/15 issued to P. Galina.

RAFAEL ALEJANDRO LARA-RESENDIZ, Universidad Nacional de 
Córdoba, Facultad de Ciencias Exactas, Físicas y Naturales. Centro de Zo-
ología Aplicada and Consejo Nacional de Investigaciones Científicas y 
Técnicas (CONICET), Instituto de Diversidad y Ecología Animal (IDEA), Cór-
doba, Argentina (e-mail: rafas.lara@gmail.com); FERNANDO ISAÍ VALLE-
JIMÉNEZ, Departamento de Investigaciones Científicas y Tecnológicas de 
la Universidad de Sonora, Avenida Luis Donaldo Colosio s/n Edificio 7G, 
Centro, 83000 Hermosillo, Sonora, México (e-mail: bioisai@gmail.com); 
YAREDH RAMÍREZ-ENRÍQUEZ (e-mail: yaredh.ram@gmail.com) and 
PATRICIA GALINA-TESSARO, Centro de Investigaciones Biológicas del 
Noroeste, Playa Palo de Santa Rita Sur, C.P. 23096, La Paz, Baja California 
Sur, México (e-mail: pgalina04@cibnor.mx).

SCELOPORUS CONSOBRINUS (Prairie Lizard). SAUROPHAGY. 
Sceloporus consobrinus (formerly S. undulatus) is a terrestrial 
lizard from the family Phrynosomatidae which occupies open 
areas and woodland edges in the south-central region of the 
United States (Powell et al. 2016. Peterson Field Guide to Rep-
tiles and Amphibians of Eastern and Central North America. 
Houghton Mifflin Harcourt, Boston, Massachusetts. 494 pp.). 

Sceloporus consobrinus is primarily insectivorous and is known 
to consume dipterans, orthopterans, coleopterans, and arach-
nids (Lundelius 1957. Evolution 11:65–83; Ferner 1976. Am. Midl. 
Nat. 96:291–302). Herein, we supplement the known list of prey 
items for S. consobrinus by describing the predation of Scincella 
lateralis by S. consobrinus. 

On 29 February 2020, during pitfall trap array monitoring in 
Bastrop County, Texas, USA (30.21601°N, 97.22849°W; WGS 84; 
189 m elev.), we found a live S. consobrinus (51 mm SVL, 89 mm 
tail length) in a bucket with two deceased S. lateralis (33, 39 mm 
SVL; Fig. 1A). Both S. lateralis were missing their tails and one 
was missing a hindlimb (Fig. 1B). Upon removal from the pitfall 
trap, fresh dried blood was seen on the carcass of each S. lateralis 
suggesting the injuries were recent. Although ground skinks are 
known to tear off and consume the tails and limbs of conspecifics 
during fights (Lewis 1951. Am. Midl. Nat. 45:232–240; Fitch 
1967. In Milstead [ed.], Lizard Ecology, pp. 30–44. University 
of Missouri Press, Columbia, Missouri), dissection of the two 
deceased Scincella revealed no tail fragments or hindlimbs in 
their digestive tracts. The arthropods in the bucket were < 1 
cm in length and the 12 × 12 cm wooden flotation-refuge block 
was not moved, and we ruled out invertebrate or avian and/or 
mammalian predators as the source of the injuries and mortality.

Given that saurophagy and cannibalism are well documented 
amongst members of the genus Sceloporus (Smith 1946. 
Handbook of Lizards: Lizards of the United States and of Canada. 
Cornell University Press, Ithaca, New York. 557 pp.; Lemos-
Espinal et al. 2003. J. Herpetol. 37:722–725; Leyte-Manrique 
and Ramirez-Bautista 2010. Southwest. Nat. 55:98–103; Gezon 
and Bateman 2012. Herpetol. Rev. 43:141; Robbins et al. 2013. 
Herpetol. Notes 6:523–528), it is likely that the S. consobrinus we 
encountered predated upon the S. lateralis. Permitting guidelines 
precluded sacrifice and dissection of the S. consobrinus. At our 
study site we often observe S. consobrinus and S. lateralis in 
syntopy. Therefore, the predator-prey relationship described 
here likely exists outside of trap-mediated interactions.

LAWRENCE G. BASSETT (e-mail: lawrencebassett@gmail.com), FER-
RIS E. ZUGHAIYIR, SHASHWAT SIRSI and MICHAEL R.J. FORSTNER, 
Department of Biology, Texas State University, 601 University Drive, San 
Marcos, Texas 78666, USA.

TAKYDROMUS TACHYDROMOIDES (Japanese Grass Lizard). 
PREDATION. Takydromus tachydromoides, a diurnal grass lizard 

Fig. 1. General view where Phrynosoma coronatum was found perch-
ing on a top of a Cardon Cactus (Pachycereus pringlei) in Baja Cali-
fornia Sur, Mexico.

Fig. 1. A) Sceloporus consobrinus (Prairie Lizard) in bucket trap with 
two deceased Scincella lateralis (Little Brown Skink) in Bastrop 
County, Texas, USA; B) dorsal view of the two S. lateralis specimens, 
note both S. lateralis are missing their tails and one is missing a 
hindlimb. 
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distributed on the main islands of Japan and adjacent islands, 
utilizes various microhabitats from the ground to herbaceous 
plants in open fields near forests (Mochida et al. 2018. Curr. Her-
petol. 37:114–123). Here, we present an observation of a Macaca 
fuscata yakui (Japanese Yakushima Macaque) preying on an 
adult T. tachydromoides in the western lowlands of Yakushima 
Island, a World Natural Heritage Site (30°N, 130°E, 150 m elev.) 
and has high density of M. fuscata yakui populations (62.4–99.8 
individuals/km2; Yoshihiro et al. 1999. Primates 40:409–415).

On 26 November 2010, at 1111 h, we observed an adult female 
macaque searching for food on the forest floor where it found 
a lizard under fallen leaves. The macaque immediately caught 
the lizard and ate its lower body over an 8-s period and then left 
the remains of the lizard on the ground. We observed this from a 
distance of 3 m away from the macaque, the standard distance 
for macaque observation (Nishikawa et al. 2014. Am. J. Primatol. 
76:694–703). After the macaque left the area, we collected and 
identified the lizard as T. tachydromoides (Fig. 1). Takydromus 
tachydromoides is consumed by numerous small mammals, 
birds, and snakes on the main islands of Japan (Sengoku et al. 
1996. The Encyclopedia of Animals in Japan 5. Heibonsha, Tokyo. 
180 pp.), but predation by M. fuscata yakui has not been reported 
on Yakushima Island (Tsuji et al. 2012. Primate Res. 28:21–48). 
Macaca f. yakui have been reported to eat two other lizard species 
on the island, Gekko yakuensis and Plestiodon japonicus, using a 
similar feeding behavior of only eating the abdomens or lower 
body, similar to what we observed (Matsubara 1999. AKAMATA 
15:1–4; Nishikawa 2009. AKAMATA 20:1–4).

MARI NISHIKAWA, Department of Integrated Biosciences, The Uni-
versity of Tokyo, Kashiwanoha 5-1-5, Kashiwa, Chiba, 277-8562 Japan (e-
mail: nishikawa.mari.321@gmail.com); KOJI MOCHIDA, Department of 
Biology, Keio University, Hiyoshi, Kohoku-ku, Yokohama, Kanagawa 223-
8521, Japan.

TROPIDURUS JAGUARIBANUS (Neotropical Lava Lizard). EN-
DOPARASITES. Tropidurus jaguaribanus is an endemic lizard 
of northeast Brazil (Passos et al. 2011. Zootaxa 2930:60–68; Ro-
berto et al. 2013. Herpetol. Rev. 44:627) and five species of en-
doparasites are known to parasitize this species: one species of 
cestode, Oochoristica travassosi, and four species of nematode, 
Parapharyngodon alvarengai, Physaloptera sp., Spauligodon 
sp., and Strongyluris oscari (Alcantara et al. 2018. Phyllomedusa 

17:195–210). Here, we present infection of a sixth species of en-
doparasite in T. jaguaribanus.

On 26 May 2014 we collected an adult male T. jaguaribanus 
(6.2 cm SVL) at the Estação Ecológica Aíuaba (ESEC Aíuaba; 
6.57361°S, 40.12361°W; WGS 84; 466 m elev.) in the Municipality 
of Aíuaba, Ceará, northeast Brazil. The gastrointestinal tract 
was removed for dissection and we used a stereomicroscope 
to look for endoparasites. We counted the endoparasites and 
placed specimens in glass flasks containing 70% alcohol. We 
found three individual nematodes identified as Physaloptera 
lutzi (parasitological collection of Universidade Regional do 
Cariri [URCA] E1417) in the stomach of this lizard. Parasite 
identification was determined to be male P. lutzi by the uneven 
chitinized spikes in shape and size, the longest being straight 
and the smallest slightly curved (Ramallo and Díaz 1998. Bol. 
Chil. Parasitol. 53:19–22). In the definitive host, nematodes in 
the genus Physaloptera are usually found strongly attached to 
the stomach lining and are sometimes attached to the mucous 
lining of the intestines of definitive hosts, and feed on blood 
(Ávila and Silva 2010. J. Venom. Anim. Toxins incl. Tropical. Dis. 
16:543–572; Pereira et al. 2012. J. Parasitol. 98:6–10; Pereira et al. 
2014. J. Parasitol. 100:221–227).

Physaloptera lutzi has been found in 15 species of lizards, 
including four species of Tropidurus (Ávila and Silva 2010, op. 
cit.; Araujo Filho et al. 2017. J. Helminthol. 91:312–319; Lima et al. 
2017. Biota Neotrop. 17:1–7; Teixeira et al. 2017. Brazilian J. Biol. 
77:312–317; Teixeira et al. 2018. Herpetol. Notes 11:799–804), 
and this is the first record of the nematode P. lutzi parasitizing 
T. jaguaribanus.

MONIQUE CELIÃO DE OLIVEIRA (e-mail: moniqueceliao@gmail.
com) and RIVANILDA GONÇALVES DUARTE, Laboratório de Zoologia/
Parasitologia, Universidade Regional do Cariri – URCA, Campus Pimenta, 
CEP 63100-000, Crato, Ceará, Brazil (e-mail: rivanildaduarte2010@gmail.
com); JOÃO ANTONIO DE ARAUJO FILHO, Programa de Pós-Graduação 
em Ciências Biológicas (Zoologia), Laboratório/Coleção de Herpetologia, 
Universidade Federal da Paraíba – UFPB, Cidade Universitária, Campus I, 
CEP 58059-900, João Pessoa, Paraíba, Brazil (e-mail: araujofilhoaj@gmail.
com); WALTÉCIO DE OLIVEIRA ALMEIDA, Departamento de Química 
Biológica, Campus Pimenta, Universidade Regional do Cariri – URCA, Rua 
Cel. Antônio Luiz, 1161, CEP 63105-100, Crato, CE, Brazil (e-mail: waltecio@
gmail.com).

TROPIDURUS TORQUATUS (Amazon Lava Lizard). DIET. 
Tropidurus torquatus is a medium-sized South America lizard 
with a wide distribution, occurring in open areas of different 
biomes, from central Brazil to Argentina (Rodrigues 1987. Arq. 
Zool. 31:105–230). It has a generalist diet and is known to feed 
on arachnids, flowers, fruits, gastropods, and insects (larvae 
and adult; De Carvalho et al. 2007. Rev. Bras. Zool. 24:222–227; 
Siqueira et al. 2013. Herpetol. Nat. Hist. 3:15–27). Herein, we re-
port a new prey item for T. torquatus from Cerrado.

On 23 April 2019, at 1346 h we observed an adult T. torquatus 
foraging, and capture a spine-covered caterpillar, at Parque 
Ecológico de Águas Claras, Brasília, Federal District, Brazil 
(15.83345°S, 48.02456°W; WGS 84; 1132 m elev.; Fig. 1). The lizard 
was ca. 40 cm above the ground on a tree and jumped down ca. 1 
m to the ground and ran to catch the caterpillar. After capturing 
the larvae, the lizard shook its head to both sides several times 
until it completely swallowed the caterpillar. The predation 
event lasted about 1 min. The caterpillar was from the family 
Erebidae, subfamily Arctiinae, tribe Lithosiini, and we suspect it 
was may have been Apistosia judas, due to its bristle pattern and 

Fig. 1. Remains of Takydromus tachydromoides predated by Macaca 
fuscata yakui on Yakushima Island, Japan. 
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abundance in the area. Lithosiini caterpillars sequester phenolic 
compounds from lichen which they use as chemical defenses 
to deter predators and are distasteful to at least birds and bats 
(Hesbacher et al. 1995. J. Chem. Ecol. 21:2079–2089; Wagner et 
al. 2008. Ann. Entomol. Soc Am. 101:40–52; Chialvo et al. 2018. 
Mol. Phylogenet. Evol. 121:23–34). To our knowledge this is the 
first record of T. torquatus feeding on this potentially dangerous 
and toxic prey species.

We thank Roberto Moraes (Instituto Butantan) and Cintia 
Lepesqueur for help with caterpillar identification, Reuber 
Brandão to comments, and CAPES for financial support (Grant 
to MC and NC).

MARIANA DE-CARVALHO, Laboratório de Comportamento Animal, 
Universidade de Brasília, Brasília, Distrito Federal, DF 70910-900, Brazil 
(e-mail: maricarvalho_2704@hotmail.com); NATHALIE KALADINSKY 
CITELI, Laboratório de Fauna e Unidades de Conservação and Laboratório 
de Anatomia Comparativa, Universidade de Brasília, Brasília, Distrito 
Federal, DF 70910-900, Brazil (e-mail: citeli@outlook.com).

XENOSAURUS TZACUALTIPANTECUS (Zacualtipan Knob-
scaled Lizard). ATYPICAL BEHAVIOR. Lizards in the family Xe-
nosauridae are habitat specialists restricted to rock crevices and 
holes in outcrops (Ballinger et al. 1995. Biotropica 27:128–132). 
Little is known about the movement or activity patterns of Xeno-
saurus and one six-year study on X. newmanorum documented 
only short movements between crevices (Lemos-Espinal et al. 
2003. Biotropica 35:240–249). This study found that among 183 
X. newmanorum, the overall mean distance moved was 5.47 m 
(range 0–104 m), with a daily mean movement distance of 0.039 
m (range 0–1.71 m), and lizard size was not associated with dis-
tance moved (Lemos-Espinal et al., op. cit.). Observations of 
Xenosaurus outside of crevices are rare and have only been re-
ported for X. mendozai (= X. platyceps; Lemos-Espinal et al. 2004. 
Amphibia-Reptilia 25:204–210). Here, we report the first obser-
vation of X. tzacultipantecus out in the open away from rock 
crevices.

On 24 April 2019, at 1012 h, we observed an adult female 
(94 mm SVL, 86 mm tail length) X. tzacultipantecus on a path 
that was 5 m from the nearest rock crevice and any potential 
refuge (Fig. 1). We made this observation during the dry season 
in the cloud forest near the town of Alumbres, Hidalgo, Mexico 
(20.6655°N, 98.6876°W; WGS 84; 2186 m elev.). We observed the 

lizard for ca. 10 min, during that time the only movement it made 
was a slow displacement of ca. 5 cm; for most of the time the 
lizard remained motionless on the leaf litter. This observation 
is noteworthy because to our knowledge there is no previous 
report of this type of movement in X. tzacultipantecus. 

MACIEL-MATA CARLOS A. (e-mail: camacielmata@gmail.com), LUIS 
A. ALANIS-HERNÁNDEZ (e-mail: ursus.americanus.sp@gmail.com), and 
MIGUEL A. FLORES-HERNÁNDEZ, Centro de Investigaciones Biológicas, 
Área Académica de Biología, Universidad Autónoma del Estado de Hidal-
go, Ciudad del Conocimiento S/N, Km 4.5 Carretera Pachuca-Tulancingo, 
Colonia Carboneras, C.P. 42184, Mineral de la Reforma, Hidalgo, Mexico (e-
mail: flores.hma@hotmail.com).

SQUAMATA — SNAKES

ALSOPHIS RUFIVENTRIS (Red-bellied Racer). BEHAVIOR. Al-
sophis rufiventris occurs on two small islands in the Caribbean 
Netherlands. These last remaining habitats represent just 10.9% 
of the racer’s original range of 302 km2 (Sajdak and Henderson 
1991. Oryx 25:33–38). Alsophis rufiventris is found in a variety 
of natural and altered habitats, ranging from thorny woodland 
to moderately mesic hillsides (Savit et al. 2005. Amphibia-Rep-
tilia 26:418–21). Like other species of Alsophis, A. rufiventris is 
thought to be strictly diurnal, with Savit et al. (2005, op. cit.) re-
cording a latest encounter at 1840 h. Traveling occurs in both af-
ternoon and early evening and foraging at all times of day (Heinz 
et al. 2004. Herpetol. Bull. 89:22–25). However, on Guana Island, 
British Virgin Islands, in 1997, several individuals of Borikeno-
phis portoricensis anegadae (Puerto Rican Racer) were observed 
apparently ambushing lizards at night at artificial path lights 
(Perry and Lazell 2000. Herpetol. Rev. 31:232–73). In Dominica, a 
male Alsophis sibonius was observed in a foraging position at the 

Fig. 1. Tropidurus torquatus preying on Apistosia judas caterpillar in 
a Brazilian urban park.

Fig. 1. A) Female Xenosaurus tzacuatipantecus found in the leaf litter 
in Hidalgo, Mexico; B) location of the female, ca. 5 m from the near-
est rock crevices.
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base of a light frequently used by a nocturnally active Domini-
can Anole (Anolis oculatus; Powell and Henderson 2008. Iguana 
15:3).

At 2100 h on 25 April 2020 while driving along a semi-urban 
road (17.5667°N, 63.0789°W; WGS 84; 85 m elev.), my companions 
and I observed an adult A. rufiventris crossing the road before 
disappearing into a cluster of rocks. The area was characterized 
by open vegetation and a few scattered trees, herbs, and grasses. 
There was no street lighting, with the exception of privately 
installed lights at remotely scattered residences that were located 
above ground level and thus, were not suitable for snake foraging. 
Barun et al. (2007. Copeia 2007:93–100), who documented 
nocturnal activity of B. portoricensis, suggested that additional 
West Indian dipsadids may be found occasionally active at 
atypical times. This observation appears to support Barun’s 
suggestion, and there is one additional anecdotal observation of 
a nocturnally active A. rufiventris on St. Eustatius (O. Jones, pers. 
comm.). Racers such as A. rufiventris are important predators 
in intact Caribbean ecosystems. However, conservationists are 
now concerned for its welfare. Basic biological research on this 
species is therefore considered essential in order to understand 
the conservation actions required to protect it from further 
decline.

I thank Robert Powell for reviewing an early draft of this note.
HANNAH MADDEN, Caribbean Netherlands Science Institute (CNSI), 

P.O. Box 65, St. Eustatius, Caribbean Netherlands; NIOZ Royal Netherlands 
Institute for Sea Research, and Utrecht University, P.O. Box 59, 1790 AB Den 
Burg, Texel, the Netherlands; e-mail: hannah.madden@cnsi.nl.

ANILIUS SCYTALE (Red Pipesnake). REPRODUCTION and NE-
ONATE SIZE. Anilius scytale is restricted to the Neotropics (Mar-
tins and Oliveira 1998. Herpetol. Nat. Hist. 6:78–150). Despite 
being found in a variety of habitats, this snake is primarily fosso-
rial. Compressed soil and flooding during the rainy season likely 
restrict underground movement, forcing these fossorial snakes 
to emerge (Cunha and Nascimento 1978. Publ. Avul. Mus. Par. 
Emílio Goeldi 31:1–218; Dixon and Soini 1986. The Reptiles of the 
Upper Amazon Basin, Iquitos Region, Peru. Milwaukee Public 
Museum, Milwaukee, Wisconsin. 154 pp.; Duellman 1978. Misc. 
Publ. Mus. Nat. Hist. Univ. Kansas 65:1–352; Martins and Oliveira 
1998, op. cit.). The natural history of this species is still relatively 
unknown (Rojas-Morales et al. 2019. Neotrop. Biol. Conserv. 14: 
577–589), especially aspects of its reproductive biology (Lynch et 
al. 2016. Programa Nacional para la Conservación de las serpien-
tes presentes en Colombia. Bogotá D.C. 127 pp.). The purpose of 
this note is to provide addition reproductive information on the 
Brazilian Amazon basin population of A. scytale.

At 0730 h on 8 November 2019, an adult female A. scytale (595 
mm total length [TTL]) was found run over on a street located near 
an urban forest fragment in the city of Manaus, Brazil (3.07996°S, 
59.96003°W; WGS 84; 68 m elev.) by Albertina P. Lima and William 
Magnusson. The female had 13 fully developed young (mean 
TTL = 16.04 ± 0.89 SD; range = 150–180 mm) protruding from a 
cut in her body, all of which were dead. The available information 
from the Manaus region indicates that seven females gave birth 
to 4–12 young, and another female from eastern Amazonia gave 
birth to 15 young (Cunha and Nascimento 1981. Bol. Mus. Par. 
Emílio Goeldi 109:1–20; Dixon and Soini 1986, op. cit.; Martins 
and Oliveira 1998, op. cit.).

ANTHONY S. FERREIRA, Institutional Capacity Building Program, 
National Institute of Amazonian Research, Manaus Amazonas, Brazil (e-
mail: anthonyyferreira@gmail.com); MIQUÉIAS FERRÃO, JUSSARA S. 

DAYRELL, Graduate Program in Ecology, National Institute of Amazonian 
Research, Manaus Amazonas, Brazil.

BOIGA MELANOTA (Western Mangrove Cat Snake). DIET. The 
Boiga dendrophila complex is comprised of large (total length up 
to 250 cm, allegedly 280 cm), variable, widespread, and common 
colubrid snakes in southeast Asia with nocturnal and predomi-
nantly arboreal habits (Manthey and Grossmann 1997. Amphibi-
en & Reptilien Südostasiens. Natur und Tier Verlag, Münster. 512 
pp.; Vogel 2000. Sauria, Berlin-W 22:27–43; Gaulke 2011. The Her-
petofauna of Panay Island, Philippines, an Illustrated Field Guide. 
Edition Chimaira, Frankfurt am Main. 390 pp.; De Lang 2017. The 
Snakes of Java, Bali and Surrounding Islands. Edition Chimaira, 
Frankfurt am Main. 435 pp.). Their diet is reasonably well docu-
mented and mainly consists of a variety of mammals, birds, rep-
tiles, and amphibians, and to a small degree even crabs, slugs, and 
possibly fish. Until recently, the populations in southern Thailand 
were assigned to the subspecies B. dendrophila melanota, but in 
a phylogenetic study based on sequencing of mitochondrial and 
nuclear DNA, melanota was elevated to species level (Weinell et 
al. 2020. Zool. J. Linn. Soc. zlaa090). Here, I report a novel vara-
nid prey for the B. dendrophila complex from southeast Thailand, 
close to the Malaysian border.

On 25 February 2020, at 0026 h, in Bang Lang National Park, 
Yala Province, Thailand (6.19647°N, 101.16347°E; WGS 84; 180–185 
m elev.) I observed an adult B. melanota swallowing a juvenile 
Varanus nebulosus (Clouded Monitor) under the roof of an open 
wooden shelter in the forest, 50–100 m from a major stream with 
waterfalls (Fig. 1). However, the prey was regurgitated 3–4 min later, 
most probably due to the disturbance of light from the author’s 
torch and flash. It is likely that the monitor was hiding overnight in 
a cavity or crevice in the upper structures of the shelter.

Varanus nebulosus is a new record for the diet of the B. 
dendrophila complex. Greene (1989. Proc. California Acad. Sci. 
46:193–207) and Vogel (2000, op. cit.) summarized prey items 
recorded in wild specimens of B. dendrophila s.l. This serpent 
has previously been observed preying on members of the lizard 
families Agamidae, Lacertidae, Scincidae, and Varanidae. The 
sole known case of Varanidae as prey is comprised of Varanus 
salvator (Greene 1989, op. cit.). Snakes are frequently eaten. It 
is common that B. dendrophila s.l. and other members of the 
genus search for inactive diurnal lizards and birds at night rather 
than ambush them (Greene 1989, op. cit.).

Fig. 1. Adult Boiga melanota swallowing a juvenile Varanus nebulo-
sus in Thailand. 
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This is also the first known instance of colubrid predation 
on V. nebulosus, whose biology is poorly studied. This monitor 
is an adept climber and especially juveniles and sub-adults 
are arboreal, using cavities in trees for hiding during the day 
and sleeping at night (Manthey and Grossmann 1997, op. cit.; 
Grismer 2011. Lizards of Peninsular Malaysia, Singapore and 
their Adjacent Archipelagos. Edition Chimaira, Frankfurt am 
Main. 728 pp.; HB, unpubl. data). Under such circumstances B. 
dendrophila s.l. may prey nocturnally on young V. nebulosus.

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

BOTHROPS AMMODYTOIDES (Yararáñata). DIET. Bothrops 
ammodytoides is a medium-sized pitviper endemic to Argen-
tina that inhabits arid and semiarid rocky and sandy areas from 
sea level to more than 3000 m (Carrasco et al. 2010. Amphibia-
Reptilia 31:323–338). The diet of this species is known to include 
small vertebrates such as lizards and less commonly, rodents 
(Cei 1993. Reptiles del Noroeste, Nordeste y Este de Argentina. 
Herpetofauna de las Selvas Subtropicales, Puna y Pampas. Mus. 
Reg. Sci. Nat. Torino. 945 pp.; Martins et al. 2002. In Schuett et 
al. [eds.], The Biology of Pitvipers, pp. 307–308. Eagle Mountain 
Publishing, Eagle Mountain, Utah; Gomez Ales et al. 2013. Her-
petol. Rev. 44:157). Here, we report predation on Stenocercus pec-
tinatus by B. ammodytoides.

At 1930 h on 17 December 2019, we found a subadult of 
B. ammodytoides that had died while eating an S. pectinatus 
(Fig. 1) in the southern part of Mendoza province, Argentina 
(35.9663°S, 66.9405°W; WGS 84), corresponding to the Monte 
Desert ecoregion. The habitat was semiarid Hyalis argentea 
grasslands, with only a few bushes and small trees, like Caldén 
trees (Prosopis caldenia) and Chañar (Geoffroea decorticans). 
The cause of the snake‐s death was not clear, but it could have 
been killed by a predator while eating its prey or suffocated 
during ingestion. 

UNAI SANTAMARIA ZALDUA, Centro para el Estudio y Conservación 
de las Aves Rapaces en Argentina (CECARA), Facultad de Ciencias Exactas 
y Naturales, Universidad Nacional de La Pampa, Avenida Uruguay 151, 
(6300) Santa Rosa La Pampa, Argentina (e-mail: usantamaria005@gmail.
com); MIGUEL ANGEL SANTILLAN, Museo Provincial de Historia Natu-
ral, Secretaria de Cultura, Gobierno de La Pampa, Pellegrini 180, (6300) 
Santa Rosa, La Pampa, Argentina (e-mail: rapacero@yahoo.com.ar); JOSE 

HERNAN SARASOLA, Centro para el Estudio y Conservación de las Aves 
Rapaces en Argentina (CECARA), Facultad de Ciencias Exactas y Naturales, 
Universidad Nacional de La Pampa, Avenida Uruguay 151, (6300) Santa 
Rosa La Pampa, Argentina (e-mail: jhsarasola@hotmail.com). 

BOTHROPS ASPER (Terciopelo). DIET/OPHIOPHAGY. The diet 
of young Bothrops asper consists of anurans, lizards, and ar-
thropods, while adults feed primarily on small mammals, such 
as rodents and opossums (Savage 2002. The Amphibians and 
Reptiles of Costa Rica: A Herpetofauna between Two Continents, 
between Two Seas. University of Chicago Press, Chicago, Illi-
nois. 934 pp.). Sasa et al. (2009. Toxicon 54: 904–922) provide a 
detailed analysis of the euryphagous diet of this species, adding 
birds and snakes. To date, known snake prey of B. asper include 
Erythrolamprus bizona, Ninia sebae, Ninia atrata, and cases of 
cannibalism in juveniles (Buttenhoff and Vogt 1995. Herpetol. 
Rev. 26:146–147). Mendoza-Roldan and Lucero (2011 Herpeto-
tropicos 5:107–109) further register a juvenile B. asper preying 
on a neonate Porthidium lansbergii in the dry forest of northern 
Colombia. Herein, we report two other species of snakes in the 
diet of B. asper.

On 22 April 2020, at 1430 h, in the Isthmian Pacific moist 
forest region of San Josecito, Uvita, Puntarenas, San José 
Province, Costa Rica (9.2253°N, 83.7312°W; WGS 84; 391 m elev.), 
a dead B. asper was found in a stream. While clearing away the 
decomposing snake (ca. 92 cm total length [TL]) with a snake 
hook, the venter ripped and an ingested snake was observed. 
After a closer look and a few photographs, the ingested snake was 

Fig. 1. Dorsal view of the Bothrops ammodytoides preying upon a 
Stenocercus pectinatus. 
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Fig. 1. Subadult female of Bothrops asper and ingested Tantilla 
supracincta from Costa Rica.  
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Fig. 2. Bothrops asper feeding on Dipsas andiana in Ecuador. 
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identified as Tantilla supracincta. The relatively well-preserved 
T. supracincta (ca. 36 cm TL) was removed (Fig. 1) and stored in 
alcohol.

At 2230 h on 20 March 2017, JAGR was called to a case of B. 
asper (ca. 70–80 cm TL) feeding on Dipsas andiana (Fig. 2) during 
a heavy rain at Reserva forestal “El Jardín de los Sueños”, La Maná, 
Cotopaxi, Ecuador (0.8379°S, 79.2055°W; WGS 84). The snake 
was on the trail in an open area bordered by fruit tree plantation 
and secondary forest. Though rarely seen and difficult to be 
observed given their frequent nocturnal activity, ophiophagy by B. 
asper may be more common than previously recognized.

BRONISLAVA GABRYSOVA, Podnadrazni 6, Prague 9,190 00, Czech 
Republic (e-mail: gabrysovab@gmail.com); JAVIER AZNAR GONZÁLEZ 
DE RUEDA, Calle Uruguay 16, 28016, Madrid, España (e-mail: javiaznar89@
gmail.com); CÉSAR L. BARRIO-AMORÓS, Doc Frog Expeditions/CRwild, 
Uvita, Puntarenas, Costa Rica (e-mail: cbarrioamoros@crwild,com).

BOTHROPS ATROX (Amazonian Lancehead). REPRODUCTION. 
Bothrops atrox is a medically important viperid snake widely dis-
tributed in the Amazonian biome (Ferreira et al. 2009. Rev. Soc. 
Bras. Med. Trop. 42:329–335; Fraga et al. 2013. Guia de Cobras da 
Região de Manaus – Amazônia Central. Editora INPA, Manaus, 
Brazil. 303 pp.). Little has been published regarding the reproduc-
tive biology of B. atrox (Bisneto and Kaefer 2019. Acta Amazonica 
49:105–113). Herein, we provide data on clutch size and neonate 
size of B. atrox from the eastern Amazon region of Brazil.

On 17 October 2013, during a herpetological survey in 
the Reserva Extrativista Beija-Flor-Brilho-de-Fogo (0.8044°N, 
52.2126°W; WGS 84; 98 m elev.), Municipality of Pedra Branca 
do Amapari, Amapá, Brazil, we found an adult female B. atrox 
on the west bank of the Igarapé Agua Fria. The female (1230 mm 
SVL, 80 mm tail length) gave birth to 21 neonates in the wild. 
The mean measurements (± 1 SD) of the 21 neonates were 239 
(± 4.4) mm SVL (range: 236–242 mm). Our observations may 
strengthen the suggestion of a seasonal reproductive cycle with 
extended vitellogenesis and ovulation, and oviposition occurring 
at the end of the dry season with recruitment of juveniles during 
warmer months (see Silva et al 2019. Herpetologica 75:198–207). 
Observations of reproductive events in nature is rarely seen in 
neotropical snakes because of generally low encounter rates for 
many species. After birth in the wild, the female and neonates B. 
atrox specimen were collected and deposited in the Herpetological 
Collection of the Universidade Federal do Amapá (CECC).

RODRIGO TAVARES-PINHEIRO (e-mail: rodrigotmcp@gmail.com), 
FERNANDA SOUZA MELO (e-mail: cambraiananda@gmail.com) and CAR-
LOS E. COSTA-CAMPOS, Universidade Federal do Amapá, Departamento 
de Ciências Biológicas e da Saúde, Laboratório de Herpetologia, Campus 
Marco Zero do Equador, 68903-419, Macapá, Amapá, Brazil (e-mail: eduar-
docampos@unifap.br).

BUNGARUS CANDIDUS (Malayan Krait). PREDATION ATTEMPT 
BY CENTIPEDE. Centipedes of the genus Scolopendra have been 
documented feeding on a wide range of prey from insects to small 
mammals, birds, and reptiles (Guizze et al. 2016. Zoologia 33:1–7). 
We present the first direct observation of a predation attempt of a 
Scolopendra subspinipes (ca. 16 cm total length) on a mobile sub-
adult Bungarus candidus (75.8 cm SVL, 60.8 g).

At 2351 h on 4 October 2015, a subadult B. candidus was 
observed in an area of mixed deciduous forest at the Sakaerat 
Environmental Research Station, Nakhon Ratchasima Province, 
Thailand (14.51350°N, 101.93246°E; WGS 84; 360 m elev.). The 
snake was in leaf litter ca. 1 m from a well-trodden path, moving 

slowly. Closer inspection revealed a S. subspinipes mounted 
dorsally on the snake, orientated parallel to the snake’s body, 
ca. two thirds along its length from the head. The centipede had 
grasped the snake with its legs and engaged its forcipules. As the B. 
candidus continued to move through the leaf litter, we attempted 
to remove ground debris to better observe the event. However, 
due to our efforts the S. subspinipes released the snake.

Following the initial observed interaction, the snake remained 
motionless in a clear area, while the S. subspinipes actively searched 
for the snake through the leaf litter (Fig. 1A). As it approached, the 
B. candidus attempted to move away, but before it could do so 
the S. subspinipes re-located the snake. The centipede once more 
orientated itself parallel to the snake’s body in the same location 
ca. two thirds along its length, wrapped its legs around the snake, 
and engaged its venom-delivering forcipules (Fig. 1B). No attempt 
was made to remove any further leaf litter as the snake moved off, 
however, as the centipede reoriented itself the B. candidus moved 
beneath a small fallen branch, which dislodged the S. subspinipes. 
The centipede once again attempted to re-locate the B. candidus, 
but the snake moved quickly away. The snake was monitored 
until it was ca. 10 m from the location of the incident, while the 
centipede remained at the same site searching for the snake. 
Once we were certain that any potential for the S. subspinipes 
to re-locate it was gone, we captured the B. candidus to take 
measurements and assess any potential effects on the snake 
due to envenomation. Centipede length was estimated through 
photographic comparison to the measured length of the snake, 
and it was determined to be S. subspinipes as it is the only species 
in Thailand having uniformly brown coloured tergites, without 
the presence of a transverse black or pigmented band posteriorly.

Fig. 1. A) Scolopendra subspinipes actively searching for the previ-
ously bitten Bungarus candidus; B) centipede orientated parallel to 
the snake’s body, ca. two-thirds along its length with legs wrapped 
around the snake and engaging its venom-delivering forcipules.
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A small laceration on the snake’s side was noted as evidence 
of the incident, however no noticeable effects of envenomation 
were observed. Interestingly, the S. subspinipes returned to 
the same envenomation site on the body of the snake on two 
occasions during our observation, which could suggest site-
specific targeting or chemosensory trailing. Our observation 
represents the first documented predation attempt by S. 
subspinipes towards B. candidus, and to our knowledge the 
largest disparity in size of prey for this centipede.

We thank Suranaree University of Technology, National 
Research Council of Thailand, Thailand Institute of Science and 
Technological Research, and Sakaerat Environmental Research 
Station for supporting our ongoing research on the ecology of 
venomous snakes in Sakaerat Biosphere Reserve. 

CURTIS RADCLIFFE (e-mail: najaresearch@gmail.com), BARTOSZ 
NADOLSKI (e-mail: bartnad@gmail.com), PONGTHEP SUWANWAREE 
(e-mail: pongthep@sut.ac.th), and CURT H. BARNES, School of Biology, 
Institute of Science, Suranaree University of Technology, Nakhon Ratcha-
sima, Thailand (e-mail: chradbarnes@gmail.com).

CLONOPHIS KIRTLANDII (Kirtland’s Snake). REPRODUC-
TION/COPULATORY PLUG. Little is known about reproduction 
of Clonophis kirtlandii beyond timing and clutch size (reviewed 
in U.S. Fish and Wildlife Service [2017. Species status assessment 
report for Kirtland’s Snake (Clonophis kirtlandii). 43 pp.]). Here, 
we report observations on C. kirtlandii copulation and copula-
tory plugs in female snakes.

On 8 April 2019, two adult female C. kirtlandii were captured 
under cover objects in Fulton County, Ohio, USA. The cloacae 
of these individuals were agape with roundish, translucent 
structures. The objects were gently removed and placed in 
ethanol for later examination (Fig. 1). The two structures were 
soft, yet rigid and gelatinous, suggesting they may have been 
copulatory plugs. The structures were swabbed and slides were 
prepared, but definitive sperm could not be identified. On 4 
April 2020, at the same location, a pair of copulating C. kirtlandii 
(male: 285.0 mm SVL, 14.0 g; female: 335.0 mm SVL, 24.0 g) were 
encountered under a cover object and held on-site (Fig. 2). Post-
coitus, the cloaca of the female contained a structure similar to 
that observed in the females from 2019 (Fig. 3). The structure 
observed in 2020 was not removed, but manual palpation 
suggested it was similar in size to the previous two.

The observed structures were similar in appearance to 
copulatory plugs reported in other species (Shine et al. 2000. 
Biol. J. Linn. Soc. 70:377–390; Friesen et al. 2015. J. Exp. Biol. 
218:1410–1418). The presence of these structures in female 
snakes, especially immediately following copulation, indicates 
that male C. kirtlandii engage in sexual competition via 
copulatory plugs. To the best of our knowledge, this is the first 
documented occurrence of copulatory plugs in C. kirtlandii.

We acknowledge A. Slaman for preparing and checking 
microscope slides, and S. Priester for assistance in the field. We 
thank C. Friesen for providing feedback and recommendations 
on our original findings. 

MATTHEW D. CROSS (e-mail: matt.cross@toledozoo.org) and JEN-
NIFER MAYER, Conservation Department, Toledo Zoo and Aquarium, P.O. 
Box 140130, Toledo, Ohio 43609, USA.

CONIOPHANES FISSIDENS (Yellow-bellied Snake). DIET. Co-
niophanes fissidens ranges at low and moderate elevation (to 
1400 m) on the Atlantic versant from Tamaulipas, Mexico, and on 
the Pacific versant from Michoacán, Mexico, southward through 
Central America (excluding the outer Yucatán Peninsula) to Co-
lombia and Ecuador (Heimes 2016. Snakes of Mexico. Chimaira, 
Frankfurt am Main. 572 pp.). This species is mainly diurnal and 
is considered euryphagous (Seib 1985. Biotropica 17:57–64), 
feeding on earthworms, lepidopteran larvae, frogs and frog eggs, 
salamanders, lizards, snakes, and reptile eggs (Seib 1985, op. 
cit.; Savage 2002. The Amphibians and Reptiles of Costa Rica: a 

Fig. 1. Copulatory plugs removed from two female Clonophis kirtlan-
dii in Fulton County, Ohio, USA; whitish discoloration occurred after 
immersing the samples in ethanol. 

Fig. 2. Two copulating Clonophis kirtlandii found under a cover ob-
ject in Fulton County, Ohio, USA in April 2020.

Fig. 3. Copulatory plug in the cloaca of a female Clonophis kirtlandii 
pictured in Fig. 2.
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Herpetofauna between Two Continents, between Two Seas. Uni-
versity of Chicago Press, Chicago, Illinois. 934 pp.). Coniophanes 
fissidens is also a reported predator of the poison frogs Oophaga 
pumilio and Phyllobates lugubris (Saporito et al. 2007. Copeia 
2007:1006–1011; Solano et al. 2017. Herpetol. Rev. 48:831).

At 1444 h on 3 August 2018, EJV encountered an adult C. 
fissidens preying on a male Holcosus parvus (Fig. 1) in a field 
with secondary vegetation and mango (Mangifera indica) trees 
in Ejido Tierra y Libertad, Municipality of Jiquipilas, Chiapas, 
México (16.35944°N, 93.88278°W; WGS 84; 730 m elev.). Despite 
our presence, the snake did not abandon its prey. Although 
lizards of the genera Anolis, Scincella/Sphenomorphus, and 
other scincids have been previously reported in the natural 
diet of C. fissidens (Seib 1985, op. cit.), this is the first record of a 
member of the genus Holcosus in the natural diet of C. fissidens.

We thank Roberto Luna-Reyes and Luis Canseco-Márquez 
for confirming the species identity.

EMMANUEL JAVIER-VÁZQUEZ, Programa educativo de Licencia-
tura en Biología. Instituto de Ciencias Biológicas. Universidad de Ciencias 
y Artes de Chiapas, Libramiento Norte Poniente N. 1150, Col. Lajas de Ma-
ciel, Tuxtla Gutiérrez, 29039, Chiapas, Mexico (e-mail: manu_javier234@
hotmail.com); VÍCTOR VÁSQUEZ-CRUZ, PIMVS Herpetario Palancoatl, 
Avenida 19 número 5525, Colonia Nueva Esperanza, Córdoba, Veracruz, 
Mexico (e-mail: victorbiolvc@gmail.com).

CROTALUS HORRIDUS (Timber Rattlesnake). LONG-DIS-
TANCE MOVEMENT. Although home range size and movements 
of Crotalus horridus inhabiting the New Jersey Pine Barrens have 
been published previously (Reinert and Zappalorti 1988. Copeia 
1988:964–978), we report an extraordinary long-distance sea-
sonal movement of an adult male C. horridus (ca. 144 cm SVL) 
from the Chatsworth region of Burlington County, New Jersey, 
USA. The snake was first captured on 31 July 2009 on the New 
Jersey Conservation Foundation’s Parker Preserve in known 
basking and foraging habitat and was surgically implanted with 
a two-year radio-transmitter (Reinert and Cundall 1982. Co-
peia 1982:702–705). After its release on 2 August 2019, the snake 
traveled quickly away, after which its radio-signal could not be 
detected. It was assumed the snake had been killed or its trans-
mitter had malfunctioned. The following year, on 31 July 2010, 
the same rattlesnake was recaptured by chance, basking where 
it was originally found on the Parker Preserve. The transmitter 
was still functioning. This time the snake was monitored more 
frequently as it moved away from its summer basking habitat. 
Between 2 August and 16 October 2010, the radio-tracked snake 
was found and observed 30 different times (Fig. 1). 

On several relocations the rattlesnake was seen with its head 
and chin resting on a fallen log or at the base of a standing tree 
in typical ambush posture (Reinert et al. 1984. Copeia 1984:976–
981). On 18 September 2010, when found and approached, 
the snake was observed eating an Eastern Chipmunk (Tamias 
striatus) by a fallen log. While radio-tracking during the summer 
and fall seasons, the total length of the rattlesnake’s path among 
GPS location points (the total distance traveled) was 13.29 km 
(8.36 mi), and the straight-line linear distance traveled to its 
hibernaculum was 10.7 km (6.7 mi). The winter den was along a 
stream edge in a Red Maple-Cedar swamp (Burger 1934. Copeia 
1934:142, Reinert and Zappalorti 1988, op. cit.). The snake’s 
return journey to its winter den required it to cross 13 different 
sand roads, but its path did not intersect any paved roads.

None of the C. horridus previously radio-tracked in the Pine 
Barrens by Reinert and Zappalorti (1988, op. cit.) or Zappalorti 
and Reinert (1992. In Tyning [ed.], Conservation of the Timber 
Rattlesnake in the Northeast, pp. 1–2. Massachusetts Audubon 
Society, Lincoln, Massachusetts), had a total distance as large 
as 13.29 km (8.36 mi). To our knowledge, this is the farthest 
movement of a free roaming C. horridus documented within its 
natural home range over the course of an activity season.

ROBERT T. ZAPPALORTI, Herpetological Associates, Inc., Environ-
mental Consultants, 405 Magnolia Road, Pemberton, New Jersey 08068, 
USA (e-mail: RZappalort@aol.com); EMILE DEVITO, New Jersey Conserva-
tion Foundation, Bamboo Brook, 170 Longview Road, Far Hills, New Jersey 
07931, USA (e-mail: emile@njconservation.org).

DABOIA RUSSELII (Western Russel’s Viper). PREDATION. Da-
boia russelii is the largest (total length to 167.5 cm) viper spe-
cies found in India. It is a terrestrial, nocturnal snake that prefers 
open habitat, often near human habitation, and feeds mainly on 
murid rodents (Daniel 2002. Book of Indian Reptiles and Am-
phibians. The Bombay Natural History Society and Oxford Uni-
versity Press, Mumbai, India. 252 pp.). Although this species has 
a widespread distribution across India (and is very common in 
the western part of the country), little is known about its natu-
ral history, especially its predators in nature. On 17 March 2015 
at 1329 h, I observed a Spilornis cheela (Crested Serpent Eagle) 
feeding on a D. russelii on a tree branch (Fig. 1) in Kanha Tiger 
Reserve, India (81.00981°N, 22.17961°E; WGS 84; 803 m elev.). 

Fig. 1. Coniophanes fissidens eating a male Holcosus parvus from 
Chiapas, México. 
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Fig. 1. Map of the approximate movement path taken by an adult 
male Crotalus horridus over the summer and fall of 2010. The snake 
was relocated 30 times between 31 July and 16 October 2010. The 
total distance traveled was 13.29 km (8.36 mi), and the straight-line 
linear distance traveled to its hibernaculum was 10.7 km (6.7 mi). It 
had a home range of 1299.3 ha.
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The vegetation around the location was of dense mixed de-
ciduous forests, dominated by trees, including Shorea robusta, 
Bauhinia roxburghiana, Lannea coromandelica, and Lagerstro-
emia parviflora. Although the S. cheela is primarily a snake eater 
(Sharma and Bhopale 2016. Indian BIRDS 12.6:170–172), to my 
knowledge this is the first record of D. russelii being preyed upon 
by this raptor.

JAYANTA KUMAR BORA, Wildlife Institute of India, Uttarakhand, In-
dia; e-mail: jkborah@gmail.com.

DIADOPHIS PUNCTATUS (Ringneck Snake). PREDATION. Di-
adophis punctatus is widely distributed in North America but 
reports of predation for Pacific Coast populations are rare. Wise-
man et al. (2019. Herpetol. Conserv. Biol. 14:1–30) recorded three 
instances of predation by California Kingsnakes (Lampropeltis 
californiae) in southern California. One was recovered from the 
stomach of an American Bullfrog (Rana catesbeiana) in Oregon 
(Graf et al. 1939. Copeia 1939:101–104). A Scrub Jay (Apheloco-
ma californica) was observed killing a D. punctatus in northern 
California (E. Fleniken, https://www.inaturalist.org/observa-
tions/42410105). 

On 20 May 2020, at ca. 1300 h, in San Rafael, California, 
USA, I observed a Red-shouldered Hawk (Buteo lineatus) bring 
a deceased adult D. punctatus to its nest, which was occupied by 
two one-week-old nestlings (Fig. 1). Whether the snake was fed 
to the nestlings or consumed by the adult was not observed. To 
my knowledge, this is the first documentation of predation on 
D. punctatus by a Red-shouldered Hawk. Elsewhere, predation 
by birds of prey has been confirmed for Western Screech-Owl 

(Megascops kennicottii, Arizona; Campbell 1934. Occas. Pap. 
Univ. Michigan Mus. Zool. No. 289, 10 pp.); Red-tailed Hawk 
(Buteo jamaicensis), Broad-winged Hawk (B. platypterus), and 
Great Horned Owl (Bubo virginianus)—all in Kansas (Fitch 1975. 
Univ. Kansas Mus. Nat. Hist. Misc. Publ. No. 62, 53 pp.); and 
Loggerhead Shrike (Lanius ludovicianus, Oklahoma; Tyler 1991. 
Proc. Oklahoma Acad. Sci. 71:17–20).

MARISA AI ISHIMATSU, Gerstle Park, San Rafael, California 94901, 
USA; e-mail: Marisa.ishimatsu@gmail.com.

DRYMARCHON MELANURUS (Central American Indigo 
Snake). DIET. Drymarchon melanurus is considered the largest 
snake in northern Mexico, reaching a total length of 2630 mm 
(Lazcano et al. 2010. Guia de las Serpientes de Nuevo León. Im-
prenta Universidad Autonoma de Nuevo León, Monterrey, Nue-
vo León, Mexico. 502 pp.). This snake has a generalist diet that 
consists mostly of fish, frogs, turtles, birds, and small mammals, 
as well as other snakes (e.g., Stuart 1948. Misc. Publ. Mus. Zool. 
Univ. Michigan 69:1–109; Greene 1975. Am. Midl. Nat. 93:479; Ir-
win et al. 2003. J. Kansas Herpetol. 7:13–18; Lazcano et al. 2005. 
Herpetol. Rev. 36:193; Costa et al. 2014. Herpetol. Notes 7:99–108; 
Vásquez-Cruz and Fuentes-Moreno 2018. Herpetol. Rev. 49:545–
546). In northern Mexico, D. melanurus has been observed to 
consume rattlesnakes (Lazcano et al. 2010, op. cit.), either by di-
rect predation or by scavenging (Swanson et al. 2015. Herpetol. 
Rev. 46:272), as well as other large colubrids like Spilotes pullatus 
(Hernández-Ramos et al. 2013. Herpetol. Rev. 44:690). 

At 1446 h on 9 May 2020, while driving along the highway 
Monterrey-Reynosa in the Municipality of Guadalupe, Nuevo 
León, Mexico (25.68522°N, 100.12910°W; WGS 84; 411 m elev.), 
we encountered a freshly road-killed female D. melanurus (1480 
mm total length, 1270 mm SVL) with a Salvadora grahamiae 
(Mountain Patch-nosed Snake; 725 mm total length, 540 mm 
SVL) protruding from its mouth (Fig. 1). Both specimens were 
preserved in 70% ethanol alcohol and deposited in the Colección 
Herpetológica de la Facultad de Ciencias Biologícas, UANL 
(FCB-4866, 4867). To our knowledge, this is the first report of D. 
melanurus preying upon S. grahamiae. 

DANIEL MONTOYA-FERRER (e-mail: daniel.tapaja@gmail.com), DA-
VID LAZCANO (e-mail: imantodes52@hotmail.com), and MIRIAM ELIZA-
BETH SOLIS-BARAJAS, Laboratorio de Herpetología, Facultad de Ciencias 

Fig. 1. Spilornis cheela (Crested Serpent Eagle) feeding on a Daboia 
russelii (Western Russel’s Viper) in Kanha Tiger Reserve, India.

Fig. 1. Red-shouldered Hawk (Buteo lineatus) bringing an adult 
Diadophis punctatus to its nest in California, USA. 
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Fig. 1. Road-killed female Drymarchon melanurus with its prey, a Sal-
vadora grahamiae from Nuevo León, Mexico.
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Biológicas, Universidad Autónoma de Nuevo León, Apartado Postal-157, 
San Nicolás de los Garza, C.P. 66450, Nuevo León, Mexico (e-mail: liz_so-
lis_1997@hotmail.com); LARRY DAVID WILSON, Centro Zamorano de 
Biodiversidad, Escuela Agrícola Panamericana Zamorano, Departamento 
de Francisco Morazán, Honduras; 1350 Pelican Court, Homestead, Florida 
33035-1031, USA (e-mail:bufodoc@aol.com).

DRYMARCHON MELANURUS (Central American Indigo 
Snake). DIET. Drymarchon melanurus is distributed from Me-
soamerica to northwestern South America. (Wallach et al. 2014. 
Snakes of the World. A Catalogue of Living and Extinct Species. 
CRC Press, Boca Raton, Florida. 1237 pp.). This snake is recog-
nized for its generalist and opportunistic diet, which includes 
eggs, fish, frogs, turtles, snakes, birds, and small mammals (e.g., 
Costa et al. 2014. Herpetol. Notes 7:99–108; Vásquez-Cruz and 
Fuentes-Minor. 2018. Herpetol. Rev. 49:545–546). The present 
note reports predation on Micrurus dumerilii and Sibon nebu-
latus by D. melanurus.

At 0945 h on 1 July 2015, in the Municipality of Gigante, 
Department of Huila, Colombia (2.36930°N, 75.57161°W; WGS 
84; 727 m elev.), we observed an adult D. melanurus (Fig. 1A) on 
a temporary island that was formed in the process of filling the 
dam of the El Quimbo hydroelectric project. We captured the 
snake (ca. 180 cm total length) and placed it in a cloth bag; when 
removing the snake from the bag (2 h later), we found that it had 
regurgitated multiple prey (four adult Micrurus dumerilii, one 
juvenile Sibon nebulatus, and three Bachia bicolor; Fig. 1B). We 
consider M. dumerilii and S. nebulatus to be direct prey, while B. 
bicolor are likely prey regurgitated by coral snakes. The maximum 
size of the prey was ca. 60 cm total length. The consumption of 
multiple prey may be associated with the temporary formation 
of the island, which increased the density of prey. These data 
support the idea that D. melanurus is a highly predatory and 
opportunistic species.

We thank Raúl Rodríguez Moreno for the opportunity to work 
in his fauna group. We also thank the fauna group, especially to 

Karen Silva and Ann Jillian Reyes for their wildlife rescue and 
relocation work.

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

DRYMARCHON MELANURUS (Central American Indigo 
Snake). DIET. Drymarchon melanurus is a large colubrid with 
a broad distribution that extends from Mexico to Colombia, 
northern Venezuela, Peru, and Ecuador (Wilson et al. 2010. 
Conservation of Mesoamerican Amphibians and Reptiles. Eagle 
Mountain Publishing, Eagle Mountain, Utah. 812 pp.; Wallach et 
al. 2014. Snakes of the World: A Catalogue of Living and Extinct 
Species. CRC Press, Boca Raton, Florida. 1237 pp.). In Costa Rica, 
this snake is common in dry forest in the Pacific Northwest and 
southward along the western portion of the Central Valley. Al-
though less frequently encountered, the species also occurs in 
forested mountains such as those in Tilarán (Monteverde), as 
well as in the Pacific south (Osa Peninsula) and certain parts of 
the Caribbean versant, at elevations from sea level to 1650 m 
(Savage 2002. Amphibians and Reptiles of Costa Rica: A Herpeto-
fauna between Two Continents between Two Seas. University of 
Chicago Press, Chicago, Illinois. 934 pp.; Solórzano 2004. Snakes 
of Costa Rica: Distribution, Taxonomy, and Natural History. In-
stituto Nacional de Biodiversidad (INBio), Santo Domingo de 
Heredia, Costa Rica. 791 pp.; Sasa et al. 2010. In Wilson et al. 
[eds.], Conservation of Mesoamerican Amphibians and Reptiles, 
pp. 511–604. Eagle Mountain Publishing, Eagle Mountain, Utah; 
Leenders 2019. Reptiles of Costa Rica: A Field Guide. Zona Tropi-
cal, Cornell University Press, Ithaca, New York. 625 pp.). Like oth-
er members of its genus, this species is an active predator with 

Fig. 1. A) Drymarchon melanurus that regurgitated multiple prey on 
a temporary island formed by the flooding of a hydroelectric dam; 
B) regurgitated prey items: Micrurus dumerilii, Sibon nebulatus, and 
Bachia bicolor. 

Fig. 1. An adult Drymarchon melanurus feeding on an adult Bothrops 
asper along the Río Claro, Corcovado, Península de Osa, Costa Rica.
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a varied diet, which is known to consist of frogs, fishes, lizards, 
turtles, small mammals, birds and their eggs, other snakes, in-
cluding venomous species (Crotalus simus and Metlapilcoatlus 
mexicanus), and carrion (Lee 1996. The Amphibians and Reptiles 
of the Yucatán Peninsula. Cornell University Press, Ithaca, New 
York. 500 pp.; Campbell 1998. Amphibians and Reptiles of North-
ern Guatemala, the Yucatán, and Belize. University of Oklahoma 
Press, Norman, Oklahoma. 380 pp.).

On 22 December 2019, between 0900 h and 1000 h in the 
leaf-litter along a bank of the Río Claro, in Corcovado National 
Park (Osa Peninsula, Puntarenas province), Costa Rica, Cristhian 
Jiménez (Osa Travel Tours) observed and photographed an 
adult D. melanurus (ca. 2.5 m total length) preying upon an 
adult Bothrops asper (Terciopelo; Viperidae) measuring ca. 1.6 
m total length. When the D. melanurus became aware of his 
presence, it carried its prey to the base of a nearby tree and 
continued to consume the snake. The moment of capture was 
not observed as the Terciopelo’s head was already ingested, and 
no bite marks from the pitviper were seen on the body of the D. 
melanurus. In a similar event that occurred several years ago in 
Santa Rosa National Park, an adult D. melanurus was observed 
biting and violently shaking the head of an adult C. simus (Middle 
American Rattlesnake) until apparently breaking its neck. The 
rattlesnake was subsequently consumed, starting with the head 
(D. Janzen and W. Hallwachs, pers. comm.).

This observation is the first record of D. melanurus feeding 
on Bothrops asper. Given the relative abundance of the latter, 
it may constitute a frequent prey item for D. melanurus in 
sympatry. At this point, we do not know whether D. melanurus is 
immune to the venom of tropical pitvipers, as reported for other 
ophiophagous snakes (Lomonte et al. 1989. Rev. Biol. Trop. 
38:325– 326), but this possibility deserves further investigation.

ALEJANDRO SOLÓRZANO, Investigador Asociado, Museo de Zo-
ología, Universidad de Costa Rica (e-mail: solorzano29@gmail.com); 
MAHMOOD SASA, Instituto Clodomiro Picado y Escuela de Biologia, Uni-
versidad de Costa Rica, Ciudad Universitaria Rodrigo Facio, San Pedro de 
Montes de Oca, Costa Rica.

DRYMARCHON MELANURUS (Central American Indigo 
Snake). DIET. Drymarchon melanurus has a generalist and op-
portunistic diet (e.g., Costa et al. 2014. Herpetol. Notes 7:99–108; 
Irwin et al. 2003. J. Kansas Herpetol. 7:13–18) which includes 
eggs, fishes, frogs, young turtles, snakes (including conspecifics), 
lizards, birds, bats, and other small mammals (Powell et al. 2011. 

Herpetol. Rev. 42:289; Lemos-Espinal and Dixon 2013. Amphib-
ians and Reptiles of San Luis Potosí. Eagle Mountain Publishing, 
Eagle Mountain, Utah. xii + 300 pp.; Sunyer and Leonardi 2015. 
Herpetol. Rev. 46:103; Villa et al. 2015. Mesoam. Herpetol. 2:378–
380; Platt et al. 2016. Mesoam. Herpetol. 3:162–170; Vásquez-
Cruz and Fuentes-Moreno 2018. Herpetol. Rev. 49: 545–546), as 
well as carrion (Álvarez del Toro 1982. Los Reptiles de Chiapas. 
3rd ed. Colección Libros de Chiapas, Instituto de Historia Natural, 
Tuxtla Gutiérrez, Chiapas. 248 pp.).

At 1824 h on 27 June 2019, we encountered a female 
D. melanurus (1667 mm SVL) which on a dirt road near a 
riverbank forest, surrounded by agricultural areas in the Ejido 
Tierra y Libertad, Municipality of Jiquipilas, Chiapas, Mexico 
(16.36378°N, 93.83783°W; WGS 84; 717 m elev.). Upon capture, 
the snake regurgitated three specimens of Smilisca baudinii 
(Mexican Treefrog; Fig. 1). To our knowledge this represents the 
first record of S. baudinii in the natural diet of D. melanurus.

EMMANUEL JAVIER-VÁZQUEZ, Programa educativo de Licenciatura 
en Biología. Instituto de Ciencias Biológicas. Universidad de Ciencias y 
Artes de Chiapas, Libramiento Norte Poniente N. 1150, Col. Lajas de Ma-
ciel, Tuxtla Gutiérrez, 29039, Chiapas, México (e-mail: manu_javier234@
hotmail.com); VÍCTOR VÁSQUEZ-CRUZ, PIMVS Herpetario Palancoatl, 
Avenida 19 número 5525, Colonia Nueva Esperanza, C.P. 94540, Córdoba, 
Veracruz, México (e-mail: victorbiolvc@gmail.com); ÁNGEL DE JESUS 
MORALES-GONZÁLES (e-mail: dante014693@gmail.com).

ECHIS CARINATUS CARINATUS (Saw-scaled Viper). DIET. 
Echis carinatus carinatus is a small-bodied, nocturnal viper and 
one of the ‘Big Four’ venomous snakes responsible for numer-
ous snakebite cases in India (Selvanayagam et al. 1999. Toxicon 
37:757–770). It ranges widely across peninsular India including 
the western coast and arid tracts in southern India (Whitaker 
and Martin 2015. In Gopalakrishnakone [ed.], Clinical Toxinol-
ogy in Asia Pacific and Africa, pp. 115–136. Springer, Dordrecht, 
Netherlands; www.reptile-database.org; accessed 20 April 2020). 
The diet of E. carinatus mainly consists of rodents, lizards, frogs, 
arachnids, and insects (Whitaker and Captain 2004. Snakes of In-
dia, The Field Guide. Draco Books, India. 336 pp.).

Here, we report a case of E. c. carinatus consuming an adult 
Indotyphlops braminus (Brahminy Blind Snake) at Pondicherry 
University Campus, Kalapet, Union territory of Puducherry, 
India (12.02208°N, 79.84703°E; WGS 84). At ca. 1830 h on 20 
November 2019, we observed an E. c. carinatus feeding upon an 
I. braminus on the forest trail (Fig. 1). When encountered, the E. 
c. carinatus had already started swallowing the prey tail-first. It 

Fig. 1. Drymarchon melanurus with one of three prey (Smilisca bau-
dinii) from Ejido Tierra y Libertad, Municipality of Jiquipilas, Chi-
apas, México. 
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Fig. 1. Opportunistic sighting of Echis carinatus carinatus feeding 
upon Indotyphlops braminus on the forest trail of Pondicherry Uni-
versity Campus, India.
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took ca. 5 min to completely swallow the I. braminus, after which 
it retreated into the nearby shrubs. Sharma and Vazirani (1977. 
Rec. Zool. Surv. India 73:77–93) reported E. c. sochureki preying 
upon I. braminus in Rajasthan, so this is the first record of this 
subspecies consuming a snake and the second record of the 
species.

We thank Akshay Khandekar and Avrajjal Ghosh for verifying 
the identification of the prey species.

ARIJIT DUTTA (e-mail: arijitdutta1997@gmail.com) and DIPTY RAM-
TEKE, Department of Ecology and Environmental Sciences, School of Life 
Sciences, Pondicherry University, Puducherry, India 605014 (e-mail: dip-
tyramteke102@gmail.com).

ERYTHROLAMPRUS BIZONA (False Coral Snake). DIET. 
Erythrolamprus bizona is distributed in Costa Rica, Panama, 
Colombia, Trinidad and Tobago (Trinidad), and northern 
Venezuela. (Wallach et al. 2014. Snakes of the World: A Catalogue 
of Living and Extinct Species. CRC Press, Boca Raton, Florida. 
1237 pp.). It is a terrestrial and diurnal snake that feeds primarily 
on other snakes and occasionally on lizards. Reported prey 
items for this species include the snakes Hydromorphus sp., 
Stenorrhina freminvillei, and Tantilla sp. (Savage 2002. The 
Amphibians and Reptiles of Costa Rica: A Herpetofauna between 
Two Continents, between Two Seas. University of Chicago Press, 
Chicago, Illinois. 934 pp.; Solórzano 2004. Snakes of Costa Rica: 
Distribution, Taxonomy, and Natural History. Instituto Nacional 
de Biodiversidad [INBio], Santo Domingo de Heredia, Costa 
Rica. 791 pp.; Ramírez-Fernández 2016. Mesoam. Herpetol. 
3:1022–1024). The present note reports predation on Tantilla 
melanocephala by E. bizona.

At 1245 h on 16 March 2020, in the Municipality of Amalfi, 
Department of Antioquia, Colombia (6.8813°N, 75.0944°W; WGS 
84; 661 m elev.), an adult E. bizona (60.6 cm total length, 45.3 
cm SVL) was captured in dense forest and placed within a cloth 
bag; when removing the snake from the cloth bag 2 h later, we 
found it had regurgitated a Tantilla melanocephala (Fig. 1; 21.3 
cm SVL). The prey showed early decomposition, some injuries, 
and a detached tail. To the best of our knowledge, this is the first 
report that records predatory interaction between these species.

We thank Liliana Andrea García Quiroz and Amabiel de Jesús 
Hernández for their unconditional support during the field trips 
throughout the department of Antioquia.

JORGE A. ZÚÑIGA-BAOS, Vereda Pomona, Popayán, Cauca, Colom-
bia (e-mail: ananascomosus@hotmail.com); ERIKA R. RODRÍGUEZ-MA-
TEUS, Bogotá, Bogotá D.C, Colombia (e-mail: errodriguezm@unal.edu.co).

GONGYLOSOMA LONGICAUDUM (Long-tailed Ringneck). 
DIET. Gongylosoma longicaudum is known to occur in penin-
sular Thailand, Indonesia (Java, Sumatra), peninsular Malaysia, 
and Borneo (Pauwels and Grismer 2015. Russian J. Herpetol. 
23:239–242). It inhabits lowland rainforests and feeds on spiders 
and lizards (Das 2010. A Field Guide to the Reptiles of South-East 
Asia, New Holland Publishers [UK] Ltd., London, UK. 376 pp.). 
Here we report predation of an adult female giant huntsman 
spider (Araneae: Sparassidae: Heteropodinae: Heteropoda sp. 
belonging to the Heteropoda tetrica group) by an adult G. lon-
gicaudum.

At 1445 h on 10 October 2018, near Baan Chulaphorn 
Bhattana 10 Village, Be Tong District, Yala Province (5.872°N, 
101.233°E; 710 m elev.) in lowland Dipterocarp forest with dense 
leaf litter, about 5 m from a rocky stream, we observed a G. 
longicaudum eating a giant huntsman spider (Heteropoda sp.; 
Fig. 1). The snake bit the spider on the abdomen and rolled its 
body like a crocodile; this action separated the spider’s abdomen 
from its cephalothorax. The snake then ingested the abdomen 
but left the cephalothorax before moving off into the leaf litter. 
Whether the cephalothorax was simply too large for the snake 
to ingest or whether dismemberment is part of the feeding 
behavior of this species warrants future study. To the best of our 
knowledge, this is the first prey item for G. longicaudum to be 
reported at the genus level. To the best of our knowledge, this is 
the first observation of a prey item for G. longicaudum and first 
time identified for prey to level of the genus. This adds to the 
very limited knowledge of diet and natural history of the genus 
Gongylosoma.

We thank Peter Jäger (Arachnology, Senckenberg Research 
Institute, Germany) for helping to identify the spider.

PARINYA PAWANGKHANANT, Division of Fishery, School of Agricul-
ture and Natural Resources, University of Phayao, Phayao, Thailand (e-mail: 
Peat_swamp@hotmail.com); TAN VAN NGUYEN, Save Vietnam’s Wildlife, 
Nho Quan, Ninh Binh, Vietnam (e-mail: tan@svw.vn).

HELICOPS GOMESI. DIET and REPRODUCTION. Helicops 
gomesi is a medium-sized, aquatic dipsadid snake (up to 764 mm 
SVL; Amaral 1921. Anex. Mem. Inst. Butantan 1:7–37) endemic to 
the southern portion of the Cerrado and its contact areas with 
Atlantic Forest, Brazil (Nogueira et al. 2019. South Am. J. Herpe-
tol. 14:1–274). The biology of the species is poorly known. Ama-
ral (1921, op. cit.) comments that the species feeds on small fish 
and amphibians but provides no evidence, and Braz et al. (2016. 

Fig. 1. Tantilla melanocephala regurgitated by an adult Erythrolam-
prus bizona from Antioquia, Colombia.

Fig. 1. Adult Gongylosoma longicaudum consuming a Heteropoda sp. 
belonging to the H. tetrica group in Be Tong District, Yala Province, 
Thailand. 

PH
O

TO
 B

Y 
PA

RI
N

YA
 P

AW
A

N
G

KH
A

N
A

N
T



Herpetological Review 51(4), 2020

NATURAL HISTORY NOTES     867

Zool. Anz. 263:33–44) report a single female collected in Decem-
ber with three oviductal shelled eggs. Here, I provide information 
on a food item and reproduction of H. gomesi.

An adult female H. gomesi (615 mm SVL, 201 mm tail length) 
was collected on 5 November 2013 in the municipality of Guará 
(São Paulo, southeastern Brazil) and donated to the Instituto 
Butantan (IBSP 85633). After dissection, I found a nearly intact 
three-barbeled catfish, Pimelodella sp. (Heptapteridae) in its 
stomach. Heptapterid fish have been recorded as food item of 
at least three congeneric species (Teixeira et al. 2017. J. Herpetol. 
51:215–222). The prey (129 mm total length) was swallowed 
headfirst. The ratio between prey total length and predator SVL 
was 0.21, which is in the range observed in other congeners 
(Aguiar and Di-Bernardo 2004. Stud. Neotrop. Fauna Environ. 
39:7–14; Sturaro and Gomes. 2008. Bol. Mus. Para. Emílio 
Goeldi. 3:225–228). The female snake also had 14 pre-ovulatory 
vitellogenic follicles (largest = 20.13 mm). This finding plus 
literature data (Amaral 1921, op. cit.; Braz et al. 2016, op. cit.) 
suggest that female H. gomesi reproduce in wet/warm seasons 
(November–December). 

I thank Osvaldo T. Oyakawa (Museu de Zoologia da 
Universidade de São Paulo) for identifying the prey item and 
Valdir Germano for assistance in the laboratory.

HENRIQUE B. BRAZ, Laboratório de Ecologia e Evolução, Instituto Bu-
tantan, Av. Dr. Vital Brazil, 1500, CEP 05503-900, São Paulo, Brazil; e-mail: 
h.braz@hotmail.com.

HYPSIRHYNCHUS PARVIFRONS (Common Hispaniolan 
Racer). DIET. Hypsirhynchus parvifrons is a mostly mesophilic 
snake, widely distributed throughout the island of Santo Do-
mingo, as well as several of its satellite islands. (Henderson and 
Powell 2009. Natural History of West Indian Reptiles and Am-
phibians. University Press of Florida, Gainesville, Florida. 495 
pp.). Its diet primarily consists of lizards, mainly anoles, and to 
a lesser extent, frogs and mice (Henderson et al. 1987. J. Herpe-
tol. 21:4:330–334). Here, I document an attempted predation by 
H. parvifrons on a Gymnophthalmus underwoodi (Underwood’s 
Spectacled Tegu).

At ca. 1230 h on 28 January 2020, in Jardín Botánico Nacional, 
Distrito Nacional, Santo Domingo, Dominican Republic 
(18.495°N, 69.953°W; WGS 84), while collecting G. underwoodi 
specimens, I observed an H. parvifrons (ca. 20 cm total length) 
with a struggling adult G. underwoodi in its mouth. When the 
snake became aware of my presence, it started slithering away to 
hide under the leaf litter. I picked up the two entangled animals 
in an attempt to collect the lizard. The animals fell from my hand 
and undeterred by my interference, the snake tried to recapture 
the lizard. After a few seconds of observation, I caught the lizard 
and allowed the snake to escape. Even though the predation 
event was interrupted, juvenile H. parvifrons have been observed 
to readily accept G. underwoodi as prey in captivity (pers. obs.). 
To my knowledge, this is the first report of a snake preying on 
this lizard.

FRANCIS O. REYES, Asociación Hispaniolana, Santo Domingo, Do-
minican Republic; e-mail: francisreyes911@gmail.com.

LAMPROPELTIS POLYZONA (Atlantic Central American Milk-
snake). PREDATION. Lampropeltis polyzona is a member of the 
L. triangulum species complex that is endemic to Mexico, be-
ing thought to occur from southern Sonora and southwestern 
Chihuahua southward to Guerrero, then eastward to Veracruz 
(Ruane et al. 2014. Syst. Biol. 63:231–250; but see Chambers and 

Hillis 2020. Syst. Biol. 69:184–193). Records of predation on coral 
snake mimics are relatively few. Rodríguez-Canseco et al. (2015. 
Herpetol. Rev. 46:452) reported predation on L. polyzona by 
three birds of prey (Buteo jamaicensis, B. plagiatus, and Accipi-
ter cooperi). Here, we report predation by Herpetotheres cachin-
nans (Laughing Falcon), a Neotropical falcon species found from 
western and southern Mexico to northern Argentina (Costa et al. 
2014. North-West. J. Zool. 10:445–453). The diet of H. cachinnans 
consists mostly of snakes, including both coral snakes and their 
mimics (Costa et al. 2014, op. cit.).

At 1130 h on 8 March 2020, on the road from Av. San Blas to 
Cocodrilario Kiekari (21.54143°N, 105.22171°W; WGS 84; 5 m 
elev.), Municipality of San Blas, Nayarit, Mexico, we observed 
an adult H. cachinnans perched on a tree with a juvenile L. 
polyzona in its claws. The H. cachinnans took off among the 
trees, moving away to perch and feed on the snake (Fig. 1). The 
area surrounding the road is tropical and deciduous forest and 
fruit orchards.

JESUS A. LOC-BARRAGAN, Posgrado en Ciencias Ambientales. 
Laboratorio de Zoología y Ecofisiología. Instituto Tecnológico Superior 
de Zacapoaxtla, Carretera Acuaco-Zacapoaxtla Km. 8, Col. Totoltepec C.P. 
73680, Zacapoaxtla, Puebla, Mexico and Red Mesoamericana y del Caribe 
para la Conservación de Anfibios y Reptiles (MesoHerp) (e-mail: biolocbar-
ragan@gmail.com); JOSÉ A. ROBLES-MARTÍNEZ, Unidad Académica de 
Turismo, Universidad Autónoma de Nayarit, Ciudad de la Cultura Amado 
Nervo, C.P. 63155, Tepic, Nayarit, Mexico (e-mail: joanromanus@gmail.
com); DAVID MOLINA, Bioingeniería, S.C., Cristóbal Colón 152, C.P. 63180, 
Tepic, Nayarit, Mexico and Estación de Bandeo SJ01 Rancho La Noria, Sierra 
de San Juan, Km 9 Carr. Tepic, El Cuarenteño, Xalisco, Nayarit, Mexico (e-
mail: biol.davidmt@gmail.com).

LYCODON AULICUS (Common Wolf Snake). MORPHOLOGY. 
Lycodon aulicus is widely distributed throughout the Indian sub-
continent from Jammu and Kashmir in the north to Sri Lanka in 
the south, including Lakshadweep Island, and from Pakistan in 
the west to Myanmar in the east. The body color of L. aulicus is 
typically brown or black with white or yellow bands that widen 
on the sides and fade on the hind body. It has broad snout and 
head with a white neck band and white upper lip (Whitaker and 
Captain 2004. Snakes of India. The Field Guide. Draco Books, 
Chennai, India. xiv + 174 pp.). Here we report two unusually pat-
terned L. aulicus from Madhya Pradesh, India.

The first specimen (40.6 cm SVL, 8.4 cm tail length; Fig. 1A) 
was rescued on 3 July 2019, at 2340 h, from a house in Dafran 
Sarai Padav Colony, Gwalior, Madhya Pradesh, India (26.21269°N, 
78.17599°E; WGS 84; 188 m elev.). The color of the snake was light 
brown, with the neck having a yellowish collar in the shape of 

Fig. 1. Herpetotheres cachinnans (Laughing Falcon) with its prey, a 
Lampropeltis polyzona, in Nayarit, Mexico.
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inverted “V”, and yellow vertical lines that were prominent on 
the forebody, but absent from the hind body. The eyes were 
totally black and the venter was white. Body scale counts were: 
17:17:15 rows; ventrals 195; supralabials 9 (3rd–5th touching the 
eyes); preocular 1; supraocular 1; postocular 2; sub-caudals 121.

The second specimen (60 cm SVL, 10 cm tail length; Fig. 1B) 
was rescued on 25 April 2020, at 1845 h, from the same housing 
colony as the previous specimen. The color of the snake was 
brown, the neck had a band similar to the shape of inverted “W” 
and yellowish crossbands on the dorsum with an average width of 
24 mm and length of 10 mm. The crossbands usually cover about 
2–4 dorsal scales with an interband distance of 10–12 dorsal 
scales (Ganesh and Vogel 2018. Bonn Zool. Bull. 67:25–36) but in 
our specimen, they covered 6–7 dorsal scales with an interband 
difference of 6–9 dorsal scales. Additionally, the bands were 
connected to each other with two longitudinal lines, forming a 
ladder-like pattern. The crossbands were more evident on the 
forebody and faded towards the hind body, which is unusual in 
L. aulicus. Eyes were black and the venter was white. Body scale 
counts were: 17:17:15 rows; ventrals 224; supralabials 9 (3rd–5th 
touching the eyes); preocular 1; supraocular 1; postocular 2; 
sub-caudals 125. To our knowledge, these color morphs have 
not been reported in L. aulicus; their causes and consequences 
warrant future study.

We are thankful to P. S. Tomar for his constant moral support 
and D. P. Srivastava for his guidance and valuable suggestions.

MEHUL SINGH TOMAR, H.no. 41-42 Prince Colony, Niyamatpura, 
Shahjahanabad, 462001, Bhopal, Madhya Pradesh, India. (e-mail: mst-

nilssonia@gmail.com); GAURAV PARIHAR, ADARSH SINGH, ARYAN 
BHADORIYA, Gandhi Zoological Park, 474007, Gwalior, Madhya Pradesh. 
India.

MASTICOPHIS TAENIATUS (Striped Whipsnake). MAXIMUM 
SIZE. Masticophis taeniatus is a large, long-tailed colubrine 
reaching 1830 mm in total length, distributed from Idaho and 
Washington in the northwestern USA through the Great Basin 
and Chihuahuan Desert south to the Mexican Plateau. In Mexi-
co, it is known from Chihuahua, Coahuila, Durango, Zacatecas, 
Aguascalientes, Jalisco, and Guanajuato (Camper 1996. Cat. 
Amer. Amphib. Rept. 639:639.1–639.6; Heimes 2016. Herpeto-
fauna Mexicana. Vol. 1 Snakes of Mexico. Chimaira, Frankfurt 
am Main. 572 pp.; Villalobos-Juárez and Sigala-Rodríguez. 2019. 
Herpetol. Rev. 50:530). Here we present a new maximum size for 
M. taeniatus based on a male specimen found on 7 March 2020 
ca. 8 airline km E of Palo Alto, Municipality of El Llano, Aguas-
calientes, México (21.92206°N, 101.88505°W; WGS 84), 2426 m 
elev. The specimen measured 1450 mm SVL, 540 mm tail length, 
and 1990 mm total length, and possessed 203 ventral scales 
and 110 subcaudals. The specimen was released after gathering 
data. A photo voucher was deposited at San Diego Natural His-
tory Museum (SDSNH_Herp_PC_05425; photo voucher). Field 
work was conducted under permit SGPA/DGVS/00966-20 is-
sued by the Secretaría de Medio Ambiente y Recursos Naturales 
(SEMARNAT).

RUBÉN ALONSO CARBAJAL-MÁRQUEZ, Conservación de la Biodi-
versidad de México, A.C., Andador Torre de Marfil No. 100, 20229, Aguas-
calientes, Aguascalientes, Mexico (e-mail: redman031@hotmail.com); 
GUSTAVO ERNESTO QUINTERO-DIAZ, Universidad Autónoma de 
Aguascalientes, Centro de Ciencias Básicas, Departamento de Biología, 
20131, Aguascalientes, Aguascalientes, Mexico (e-mail: gequintmxags@
hotmail.com); TANIA RAMIREZ-VALVERDE (e-mail: trvalverde@gmail.
com), ROBERTO ROQUE-LOZANO (e-mail: robert.agui@gmail.com), 
and CAROLINA CHÁVEZ-FLORIANO, Conservación de la Biodiversidad 
de México, A.C., Andador Torre de Marfil No. 100, 20229, Aguascalientes, 
Aguascalientes, Mexico (e-mail: caro_azul3536@hotmail.com); MARIA 
FERNANDA BRIONES-RODRÍGUEZ, Universidad Autónoma de Aguas-
calientes, Centro de Ciencias Básicas, Departamento de Biología, 20131, 
Aguascalientes, Aguascalientes, Mexico (e-mail: mferb3@gmail.com).

MASTIGODRYAS DORSALIS (Highland Striped Racer). PRE-
DATION. The colubrid snake Mastigodryas dorsalis is a medi-
um-sized diurnal species endemic to the highlands of Nuclear 
Central America, including El Salvador, Guatemala, Honduras, 
and Nicaragua (Köhler 2011. Reptiles of Central America, 2nd 

Edition. Herpeton Verlag, Offenbach, Germany. 400 pp.). This 
terrestrial species is encountered in a variety of disturbed and 
undisturbed habitats within its range. Relatively little is known 
about the natural history of this species, but the tail of a Masti-
godryas dorsalis was found in the stomach of a Micrurus browni 
from Honduras (McCranie 2011. The Snakes of Honduras: Sys-
tematics, Distribution, and Conservation. SSAR Contrib. Herpe-
tol. Vol. 26, Ithaca, New York. 714 pp.). Another Mesoamerican 
coral snake, the widespread species Micrurus nigrocinctus, is 
known to consume a variety of small snakes, including represen-
tatives of the genera Adelphicos, Coniophanes, Geophis, Lepto-
deira, Ninia, and Rhadinella (McCranie 2011, op. cit.; Campbell 
and Lamar 2004. The Venomous Reptiles of the Western Hemi-
sphere. Cornell University Press, Ithaca, New York. 976 pp.). Here 
we report the first documented instance of predation by M. ni-
grocinctus on a relatively large M. dorsalis. 

Fig. 1. A, B) First and second unusually patterned Lycodon aulicus 
from Madhya Pradesh, India.
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On 5 January 2019, an adult female M. nigrocinctus (Colección 
de Vertebrados, Museo de Historía Natural, Universidad Nacional 
Autónoma de Honduras en Valle de Sula [UVS-V] 1302: 195 cm 
SVL, 10.2 cm tail length, 13.9 mm head width) was found dead 
along an unpaved road on the northeastern edge of Reserva 
Biológica Uyuca (14.035°N, 87.076°W; WGS 84; 1620 m elev.) 
after recently consuming a female M. dorsalis (UVS-V 1303: ca. 
78 cm SVL, 13.4 mm head width). The Micrurus had apparently 
been killed by a farmer and tossed into the road. The head and 
anterior portion of the body were severed and the tail of the 
Mastigodryas exposed, and the middle portion of the body was 
mangled, exposing approximately one-third of the body length 
of the Mastigodryas and clearly showing the diagnostic dark 
middorsal stripe.

This note was prepared while JHT was on sabbatical as a 
Fulbright Scholar at Centro Zamorano de Biodiversidad. We 
thank Carlos A. Andino Galeano for accessioning the specimens 
and confirming their identification.

ERIC VAN DEN BERGHE, Centro Zamorano de Biodiversidad, Depar-
tamento de Ambiente y Desarrollo, Escuela Agrícola Panamericana Zamo-
rano, Francisco Morazán, Honduras (e-mail: evandenberghe@zamorano.
edu); JOSIAH H. TOWNSEND, Department of Biology, Indiana Univer-
sity of Pennsylvania, Indiana, Pennsylvania 15705-1081, USA, and Centro 
Zamorano de Biodiversidad, Departamento de Ambiente y Desarrollo, 
Escuela Agrícola Panamericana Zamorano, Francisco Morazán, Honduras 
(e-mail: josiah.townsend@iup.edu). 

MICRURUS ELEGANS (Elegant Coral Snake). REPRODUC-
TION. Micrurus elegans is a large (45–70 cm total length) ven-
omous terrestrial snake native to areas of southern Mexico south 
to montane regions of Guatemala (Heimes 2016. Herpetofauna 
Mexicana: Snakes of Mexico. Edition Chimaira, Frankfurt am 
Main. 333 pp.). The reproduction of this species is poorly under-
stood, with little to no specific information available, although 
most would assume it similar to related species. Marques (1996. 
Amphibia-Reptillia 17:277–285) reported clutch sizes of 2–12 
eggs in 21 individuals of Micrurus corallinus (Painted Coral 
Snake), while clutch sizes of 5–15 have been recorded for Micru-
rus nigrocinctus (Central American Coral Snake; Goldberg 2004. 
Carib. J. Sci. 40:420–422).

On 15 June 2019, at 1130 h, at Ranchitos de Quetzal in Baja 
Verepaz Department of Guatemala (15.21619°S, 90.21924°W; 
WGS 84) we captured an adult female M. elegans (ca. 60 cm 
total length) on the crawl. Upon capture and during handling 
we palpated the posterior body of the snake and detected 6–9 
eggs. Given the prominence and size of the distortion produced 
by the eggs it is reasonable to assume that deposition of the eggs 
would occur in the near future. After briefly photographing the 
individual she was promptly released at the capture location. 

SAUNDERS S. DRUKKER, Texas State University, 601 University Dr, 
San Marcos, Texas 78666, USA (e-mail: ssd50@txstate.edu); ANDRES NO-
VALES-AGUIRREZEBAL (e-mail: andresnovales96@gmail.com); JUSITIN 
ELDEN (e-mail: elden@stlzoo.org); DANE CONLEY; MYLES MASTERSON.

NATRIX MAURA (Viperine Watersnake). SUBTERRANEAN 
REFUGIUM. Natrix maura is a medium-sized natricine snake 
found in southwestern Europe (Speybroeck et al. 2016. Field 
Guide to the Amphibians & Reptiles of Britain and Europe. 
Bloomsbury, London. 432 pp.). Although N. maura can be active 
year-round (Malkmus 1992. Nachr. naturwiss. Mus. Aschaffen-
burg 99:61–118), it normally hibernates between December and 
February–March in tree trunks, rock piles, stone walls, and holes 

in the earth (Schätti 1999. In Böhme [ed.], Handbuch der Repti-
lien und Amphibien Europas. Vol. 3/II: Schlangen [Serpentes] II, 
pp. 483–503. AULA-Verlag, Wiesbaden). It is a highly aquatic spe-
cies during the active season (Hailey and Davies 1986. Herpetol. 
J. 1:53–61; Hailey and Davies 1987. J. Zool. 213:312–325). Along 
the Jalon River in Valencia, Spain, N. maura hibernated within 5 
m of the riverbed and were not seen in the surrounding farmland 
(Hailey and Davies 1987. Herpetol. J. 1:185–194), but few detailed 
reports of terrestrial refugia exist.

At 1100 h on 5 March 2019, we documented an N. maura 
beneath the ground adjacent to a minirhizotron (a clear plastic 
tube inserted at an angle into the soil to study root growth) 
beneath the canopy of a Quercus ilex (Holm Oak) in a dehesa 
ecosystem at Majadas, Extremadura, Spain (39.94031°N, 
5.77433°W; WGS 84). The N. maura was immobile at a depth of 27 
cm. The seasonally moist, sandy soil at this site is underlain by a 
clay-rich layer at 30 to 60 cm depth, such that water ponds during 
periods of high precipitation in the spring and fall. The soil water 
content on 5 March was 12.5% at 27 cm and the soil temperature 
at 27 cm depth the week of the observation (measured by three 
probes at the site) was 10.1°C ± 2.5 (mean ± SD), with a maximum 
of 17.6°C and a minimum of 5.2°C. The nearest permanent water 
body, a small pond modified by an impoundment ca. 1800–7800 
m 2, is ca. 240 m away, and the nearest ephemeral water body, 
a slow-moving drainage that reaches 960 m2, is ca. 55 m away. 
An N. maura (potentially the same individual) was present at the 
same location at 0920 h on 7 March 2019. The negative spaces 
used by the N. maura were also used by, and may have been 
created by, Epidalea calamita (Natterjack Toads; Durso et al. in 
review. Herpetol. Notes).

ANDREW M. DURSO (e-mail: amdurso@gmail.com), KENDALYNN A. 
MORRIS (e-mail: kmorris@bgc-jena.mpg.de) and RICHARD K. F. NAIR, 
Max Planck Institute for Biogeochemistry, Hans-Knöll-Straße 10, 07745 
Jena, Germany (e-mail: rnair@bgc-jena.mpg.de).

NATRIX MAURA (Viperine Snake). MORTALITY. During an am-
phibian survey on 22 May 2020, I observed a nearly dead juvenile 
Natrix maura under a stone with a severe crushing injury to the 
middle of the body (Fig. 1), apparently caused by livestock tram-
pling. The upper part of the snake was able to move, but the hind 
part remained motionless and was being attacked by red ants. 

Fig. 1. Juvenile Natrix maura, mortally injured by livestock trampling 
in Spain.
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The snake was observed near a small pond in Baiona, Ponteve-
dra, Spain (42.06927°N, 8.83006°W; ETRS89; 600 m elev.).

Cattle trampling is known to affect reptile distribution 
(McCauley et al. 2006. Ecology 87:2657–2663; Godinho et al. 
2011. Agroforestry Systems 82:197–207; Reading and Jofré 
2016. Herpetol. J. 26:131–138), but there are scarce reports of 
snakes being trampled. There are few ponds in the study area, 
where livestock (wild horses and cows) concentrate to drink. 
These ponds are surrounded by stones that act as refugia for 
herpetofauna. This is the first time that a dead snake has been 
detected, but several amphibian species (Pelobates cultripes, 
Epidalea calamita, Triturus marmoratus) were found dead by 
cattle trampling previously in the same area. 

CESAR AYRES, AHE-Galicia, Barcelona 86 6C. 36211, Vigo (Ponteve-
dra), Spain; e-mail: galicia@herpetologica.org.

NATRIX NATRIX (Grass Snake). PARASITES. Lizards and snakes 
often carry nematodes and most parasitic nematodes primarily 
colonize their reptile host’s gastrointestinal tracts. Vertical trans-
mission of parasitic nematodes from female reptiles to their 
offspring appears to be exceedingly rare but has been reported 
for live-bearing snakes (Nowak et al. 2014. Herpetol. Rev. 45:148–
149). However, a recently discovered and yet unnamed nema-
tode found in a Podarcis muralis (Common Wall Lizard) popu-
lation at the Col de la Core in the French Pyrenees (42.860°N, 
1.105°E; WGS 84; 1396 m elev.), appears to have evolved a novel 
life-style and occurs in the reproductive tract of females and em-
bryonic brain tissue (Feiner et al. 2020. Am. Nat. 195:918–926), 
which was the first report of vertical transmission of a macro-
parasite through the amniote egg.

Here, we report on a nematode species, closely related to 
the nematode species found in P. muralis embryos (Feiner et al. 

2020, op. cit.), in Natrix natrix embryos. Between 18 June and 
12 July 2013, we captured ten female N. natrix near the town 
of Luzenac in the French Pyrenees (42.9526°N, 1.08052°E; WGS 
84; 350 m elev.), ca. 12 km north of the previously studied P. 
muralis population (Feiner et al. 2020, op. cit.). The females laid 
eggs between mid-July and mid-August 2013 and within hours 
of oviposition we dissected one egg per clutch (N = 10) and 
preserved each embryo in 70% ethanol. We used polymerase 
chain reaction (PCR) to screen tissue from whole embryos for 
nematode 18S rDNA following the method described in Feiner 
et al. (2020, op. cit.).

Four out of ten N. natrix embryos (40%) tested positive for 
nematode 18S rDNA in PCR screens (GenBank study accession 
number PRJEB37871). To reveal the taxonomic position of the 
newly identified sequence, we included it in the phylogenetic 
datasets reported by Feiner et al. (2020, op. cit.) and re-analyzed 
phylogenetic relationships. The nematode 18S rDNA sequence 
from the N. natrix embryos is markedly different, 73.6 % sequence 
identity, from that reported in P. muralis (Feiner et al. 2020, op. cit.) 
and the large sequence divergence between the N. natrix and P. 
muralis nematodes indicates they are not the same species (Fig. 1; 
Nadler et al. 2007. Parasitology 134:1421–1442). A nucleotide blast 
search against the NCBI database revealed that the described 
nematode species most similar to our N. natrix nematode 18S 
rDNA sequences are Capillospirura sp. (Spiruromorpha), and 
three species of Oxyuridomorpha (Thelastoma sp., Ozolaimus 
linstowi, and Thelandros tinerfensis). Our phylogenetic analysis 
suggests that the nematode 18S rDNA sequences from N. natrix 
and from P. muralis form a sister clade and are more closely related 
to each other than to any other nematode with available genetic 
data (Fig. 1). We therefore suggest that the nematode we identified 
in N. natrix is a member of the infraorder Oxyuridomorpha.

This is the first record of nematode 18S rDNA in embryonic 
tissue in a snake and is similar to that found in the lizard P. muralis 
and suggests this nematode may have independently evolved a 
similar lifestyle to the P. muralis nematode, but this needs further 
study.

NATHALIE FEINER, Department of Biology, Lund University, Lund, Swe-
den (e-mail: nathalie.feiner@biol.lu.se); FABIEN AUBRET, Station d’Ecologie 
Théorique et Expérimentale de Moulis, CNRS, Moulis, France (e-mail: fau-
bret@gmail.com).

NERODIA CLARKII COMPRESSICAUDA (Mangrove Saltmarsh 
Watersnake). DIET. Nerodia clarkii compressicauda is found in 
the brackish mangrove habitats of Central and South Florida, 
USA, and along the northern coast of Cuba (Hill 2019. In Krysko 
et al. [eds.], Amphibians and Reptiles of Florida, pp. 532–535. Uni-
versity of Florida Press, Gainesville, Florida). It may occasionally 
feed on fiddler crabs and frogs (Gibbons and Dorcas 2004. North 
American Watersnakes: A Natural History. University of Oklahoma 
Press, Norman, Oklahoma. 438 pp.), but their diet consists pri-
marily of small fish (Ernst and Ernst 2003. Snakes of the United 
States and Canada. Smithsonian Institution, Washington, D.C. 
668 pp.). The species preys on a variety of native fishes but is also 
known to eat non-native species in Florida, including tilapiine 
cichlids (Miller and Mushinsky 1990. Copeia 1990:1099–1106). Al-
though prey items were only identified as Tilapia sp. by Miller and 
Mushinsky (1990, op. cit.), based on the location and timeframe of 
the study, they were likely observing Sarotherodon melanotheron 
or Oreochromis sp. Herein we report N. c. compressicauda feeding 
upon the first non-native fish identified to species, Rocio octofas-
ciata (Jack Dempsey). 

Fig. 1. Molecular phylogeny of the newly identified nematodes and 
other members of the three major infraorders within the suborder 
Spirurina. The tree is based on maximum likelihood tree inference 
using the GTR + I + ‐ model and an alignment of 812 nucleotides. The 
analysis was conducted in MEGA-X (Kumar et al. 2018. Mol. Biol. 
Evol. 35:1547–1549). For more information on this phylogeny, in-
cluding voucher IDs, see Feiner et al. (2020, op. cit.).
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At 0819 h on 27 March 2020, DBM observed an individual N. 
c. compressicauda in the process of consuming an R. octofasciata 
(Fig. 1) on a walking trail between a pond and the Manatee 
River in Manatee County, Florida, USA (27.5128°N, 82.5580°W; 
WGS 84). Rocio octofasciata are native to drainages ranging 
from Mexico to Honduras (Miller et al. 2005. Freshwater Fishes 
of Mexico. University of Chicago Press, Chicago, Illinois. 490 
pp.) but were likely introduced to Florida through the tropical 
fish trade. The species was first documented in the state in the 
1970s (Robins et al. 2018. Fishes in the Fresh Waters of Florida. 
University of Florida Press, Gainesville, Florida. 467 pp.) and has 
been collected further upstream in the Manatee River drainage. 
Given the growing abundance and diversity of non-native fish in 
Florida (Robins et al. 2018, op. cit.), exotic species may already 
represent an influential food source for Nerodia species in the 
region, as has been documented elsewhere (King et al. 2006. 
Can. J. Zool. 84:108–115).

AUBREY HEUPEL GREENE, Fish & Wildlife Research Institute, Florida 
Fish & Wildlife Conservation Commission, Gainesville, Florida 32601, USA 
(e-mail: Aubrey.Greene@MyFWC.com); DAVID B. MILLER, Palmetto, Flor-
ida, USA (e-mail: dbm1064@gmail.com); DEBBIE RUBADOU, Palmetto, 
Florida, USA (e-mail: drubadou@tampabay.rr.com); ROBERT H. ROBINS, 
Florida Museum of Natural History, Gainesville, Florida 32611, USA (e-mail: 
rhrobins@flmnh.ufl.edu); DAVID A. STEEN, Fish & Wildlife Research Insti-
tute, Florida Fish & Wildlife Conservation Commission, Gainesville, Florida 
32601, USA (e-mail: David.Steen@MyFWC.com).

NERODIA RHOMBIFER (Diamondback Watersnake) and NERO-
DIA ERYTHROGASTER (Plain-bellied Watersnake). KLEPTO-
PARASITISM. Kleptoparasitism (also known as food parasitism, 
thievery, piracy, pilfering, and robbery) is the stealing of already 
procured food by individuals of the same (intraspecific) or differ-
ent (interspecific) species (Brockmann and Barnard 1979. Anim. 
Behav. 27:487–514). Kleptoparasitism is an energetically worth-
while foraging strategy when high-quality prey items can be 
gained (Brockman and Barnard 1979, op. cit.). Kleptoparasitism 
is widely reported among birds (Brockman and Barnard 1979, op. 
cit.), but less so in other vertebrate groups, including reptiles (Platt 
et al. 2007. Southwest. Nat. 52:310–317). We here describe obser-
vations of intraspecific and interspecific kleptoparasitic interac-
tions involving Nerodia rhombifer and N. erythrogaster.

Our observations were made from a bridge on Congress 
Boulevard at Dawson Creek (30.41470°N, 91.13597°W; WGS 
84) in Baton Rouge, East Baton Rouge Parish, Louisiana, USA, 
on 18 April 2020 (1717–1735 h). Watersnakes (N. rhombifer, 
N. erythrogaster, and N. fasciata [Banded Watersnake]) often 

congregate in riffles on the upstream side of the bridge and 
attempt to capture fish passing through the shallow water. 
Shortly before SGP arrived on the bridge, a fisherman discarded 
a large, freshly killed sunfish (Lepomis sp.) on a gravel bar in 
close proximity to several foraging watersnakes. According to 
the fisherman, the Lepomis carcass was quickly seized by a 
large N. rhombifer (ca. 900 mm total length [TL]), which began 
swallowing the fish head-first in shallow water alongside the 
gravel bar. Upon arriving at the bridge (1717 h), SGP noticed the 
snake appeared to be experiencing difficulty working its jaws 
past the dorsal fins of the Lepomis as it swallowed the fish. At 
this point, a somewhat smaller N. erythrogaster (ca. 700 mm TL), 
suddenly appeared, rapidly moved alongside and parallel to the 
N. rhombifer, seized the head of the Lepomis, and by twisting its 
body, attempted to wrest the fish away from the N. rhombifer. 
The contest between the two snakes immediately moved into 
deeper, swift-flowing water, which swept the pair a short distance 
downstream. Once in deeper water, the N. erythrogaster released 
its grip on the fish and swam away, while the N. rhombifer moved 
into aquatic vegetation and resumed swallowing the fish. At 
1725 h a smaller conspecific (ca. 700 mm TL) approached the 
N. rhombifer from the rear and attempted to seize the Lepomis. 
The larger N. rhombifer immediately began thrashing its head 
from side-to-side to prevent the smaller conspecific from 
securing a grip on the Lepomis. The struggling pair moved into 
deeper, swift-flowing water and moments later the smaller N. 
rhombifer disengaged and swam away leaving the larger snake 
still in possession of the Lepomis. After the smaller conspecific 
disengaged, the N. rhombifer swam to the shore where a second 
N. erythrogaster rapidly approached and attempted to bite the 
fish. As previously described, the N. rhombifer began violently 
thrashing its head from side-to-side, moved into deeper, swift-
flowing water, and succeeded in rebuffing the food-stealing 
attempt by the second N. erythrogaster. Once the N. erythrogaster 
abandoned its attempted kleptoparasitism, the N. rhombifer 
moved back into shallow water, released its grip on the Lepomis, 
repositioned the fish cross-wise in its jaws, and swam slowly 
upstream until lost from sight amid dense, bankside vegetation. 

Our observations of kleptoparasitism in Nerodia are 
noteworthy for two reasons. First, to our knowledge, these 
observations constitute the first report of kleptoparasitic 
behaviors among any Nerodia (see review by Gibbons and 
Dorcas 2004. North American Watersnakes: A Natural History. 
University of Oklahoma Press, Norman, Oklahoma. 438 pp.). 
That said, kleptoparasitism is not unexpected among N. 
rhombifer and N. erythrogaster, which are both generalist feeders 
that opportunistically consume a diversity of prey and often 
aggregate in areas of high prey density (Gibbons and Dorcas 
2004, op. cit.). According to Brockman and Barnard (1979, op. 
cit.), kleptoparasitism is most common among opportunistic 
feeders, and frequently occurs when individuals of the same 
or different species forage close to one another. Second, our 
observations highlight hitherto undescribed behaviors that 
N. rhombifer (and perhaps other Nerodia) employ to deter 
interspecific and intraspecific kleptoparasites, namely vigorous 
side-to-side head shaking, followed by retreat into deeper water. 
These behaviors appear to make it difficult for the kleptoparasite 
to grasp the contested prey item and wrest it away from the host. 
Similar deterrence behavior was also observed among another 
natracine watersnake (Xenochrophis piscator) during an incident 
of intraspecific kleptoparasitism in Myanmar (Platt et al. 2018. 
Nat. Hist. Bull. Siam Soc. 63:67–114). 

Fig. 1. Nerodia clarkii compressicauda in the process of swallowing a 
Rocio octofasciata in Manatee County, Florida, USA.
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NERODIA SIPEDON (Northern Watersnake). COURTSHIP and 
MATING. Nerodia sipedon is a medium-sized natricine found 
in eastern North America. Courtship and mating occur from 
late spring to early summer, usually in the morning on sunny 
days, often in aggregations, which have been described in de-
tail (Mushinsky 1979. J. Herpetol. 13:127–129; Weatherhead et al. 
1995. Behav. Ecol. Sociobiol. 36:301–311). On 25 May 2019, we 
observed the courtship and mating of a pair of N. sipedon, from 
beginning to end, including previously unrecorded behavior. 
The pair were together for a period of ca. 20 min, from ca. 1110 to 
1130 h, on a sunny day at Falls Lake, near the Holly Point camp-
ing area in Falls Lake State Recreation Area, Wake County, North 
Carolina, USA (36.00°N, 78.65°W; WGS 84). During the observa-
tion, neither snake gave any indication that it was aware of or 
disturbed by our presence.

While kayaking on the lake, we spotted a male (as confirmed 
by subsequent behavior) N. sipedon, ca. 70 cm total length, on a 
rock near the water’s edge. He crawled over and around the rock, 
then slipped into the water and swam along the water’s edge, 
following the shoreline for ca. 30 m. He came ashore near where 
a female (as confirmed by subsequent behavior) N. sipedon, ca. 
80–86 cm total length, was on the shore. Upon coming ashore, 
the male moved left and right, giving us the impression of a short 
search. He then headed up the shore directly toward the female, 
giving us the impression that he had found her chemical trail and 
followed it to her location. During this time, the female crawled 
over the rocky surface to a crevice where the rocky surface met 
overhanging soil, moving at a slower speed than the male. He 
caught up to her at the crevice, which was ca. 1 m above water 
level, ca. 4 m from the water’s edge.

When the male caught up to the female, he immediately 
began to repeatedly tap his chin on the base of her tail, then 
moved the staccato chin-tapping up her trunk toward her head. 
He positioned himself onto her dorsum, and they twisted their 
tails together in at least three turns. After positioning himself 
over her dorsum, he did a few series of small bounces, with three 
to four seconds between each series. Each series included five 
to ten bounces in which his body bounced upwards about half 
his dorso-ventral diameter and landed on her dorsum. While he 
was on her dorsum, we could not determine whether he made 
sideways movements, because roots in the overhanging soil 
partly obscured our view. While they were together, the female 
kept her head in the middle of the coiled or multi-looped mass 
of their bodies, frequently vibrating her head dorsoventrally. 
Approximately 10 min into their time together, their tails 
uncoupled. Obscuration of our view by overhanging roots 
prevented us from determining whether their tails recoupled 
during their second 10 min together. At the end of their ca. 20 

min together, the two snakes turned completely upside down 
two or three times while tumbling 30–45 cm down the slope 
from the crevice, in what appeared to be a genital uncoupling. 
The female then returned to the crevice. The male stayed in the 
open for ca. 1 min after the tumble, then returned to the crevice. 
At that point, we terminated the observation and departed.

The date of the copulation recorded here is within the mating 
season as previously recorded for N. sipedon: late April to early 
June in Missouri (Aldridge et al. 2003. Biol. Asoc. Herpetol. Esp. 
14:25–28) and early May to early June on Lake Erie (King 1986. 
Copeia 1986:757–772). The time of day of copulation is also 
consistent with previous data, which indicate that mating occurs 
during the day in this species (Aldridge et al. 2003, op. cit.). The 
duration of mating is also consistent with previous data that 
record that mating lasts from 4 min to 2 h in N. sipedon (Aldridge 
et al. 2005. Am. Midl. Nat. 154:412–422). The male’s ability to find 
the female while swimming, without following a chemical trail 
on a solid substrate, is also consistent with previous data, which 
suggest that males of this species find females by following 
airborne female pheromones that hang low in the air over the 
water (Aldridge et al. 2005, op. cit.). Evidence of volatile female 
pheromones is also known in other species of Nerodia (Aldridge 
et al. 2005, op. cit.).

Other aspects of our observation differ from previous 
observations of mating behavior in N. sipedon. Aldridge et al. 
(2003, 2005, op. cit.) reported that mating usually occurred in 
branches overhanging the water, with more than one male 
usually present with the female. In contrast, in our observation 
there was only one male, mating occurred on the ground, and 
there were no branches overhanging the water near the mating 
site. In the description by Aldridge et al. (2003, op. cit.) of the 
behavior of a male approaching a female to mate, the male made 
jerking motions with his body while keeping his chin pressed 
onto the female’s dorsum as he moved anteriorly along her 
dorsum. Similarly, in our observation the male moved anteriorly 
along the dorsum of the female, contacting her dorsum with his 
chin. However, our observation revealed three behaviors that are 
previously unrecorded for this species: chin-tapping by the male, 
bouncing by the male, and head-vibrating by the female. Chin-
rubbing is part of the copulatory behavior of numerous snake 
species in the families Colubridae, Lamprophiidae, Elapidae, 
and Viperidae (Senter et al. 2014. PLoS ONE 9:e3107528), but it 
involves continuous contact of the male’s chin on the female’s 
dorsum, not staccato tapping, except possibly when male head 
bobbing and “chinning” the female coincide (e.g., in Lachesis 
melanocephala; Ripa 1994. Bull. Chicago Herpetol. Soc. 29:165–
183). The bodily jerks in the observations of Aldridge et al. (2005, 
op. cit.) were lateral movements, whereas the bounces that we 
observed were vertical movements. Lateral or antero-posterior 
jerking movements are part of the copulatory behavior of 
numerous snake species (Senter et al. 2014, op. cit.), but vertical 
bounces are heretofore unreported except in the natricine 
colubrid species Regina septemvittata (Ford 1982. Herpetol. 
Rev. 13:72). Head bobbing is part of the copulatory behavior in 
a few snake species (Senter et al. 2014, op. cit.), but dorsoventral 
vibrations such as we observed in the female are heretofore 
unreported.
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NOTECHIS SCUTATUS OCCIDENTALIS (Western Tiger Snake). 
DIET. Notechis scutatus is a large, polymorphic elapid generally 
found in wetlands across southern Australia, yet some popula-
tions exist on offshore islands in habitats not typically occupied 
by mainland conspecifics (Shine 1987. Herpetologica 43:233–
240). The successful colonization of these islands is a result of 
their behavioral and morphological plasticity (Aubret and Shine 
2009. Curr. Biol. 19:1932–1936). Mainland N. scutatus occidenta-
lis primarily feed on frogs (Lettoof et al. 2020. IJP:PAW. 11:32–39); 
however, they will occasionally take lizards, small mammals, 
and birds (Shine 1987, op. cit.; Aubret 2004. Amphibia-Reptilia 
25:9–17). 

On 30 September 2019, an adult male (81.6 cm SVL) N. s. 
occidentalis was observed and captured by hand at Bibra Lake 
(32.09001°S, 115.82439°E; WGS 84). We collected morphological 
data under permits DBCA: FO25000149 and ARE2018-23 as part 
of a population health monitoring project. We partially palpate 
any snakes found with prey items until enough of the item is 
visible to determine what taxa it belongs to, and then the item 
is returned to the snakes’ stomach. This snake had a particularly 
large prey item and when palpated we observed the back legs of 
a young Isoodon fusciventer (Quenda; Fig. 1). We believe this is 
the first record of a N. scutatus consuming an Isoodon sp.

While some N. scutatus populations consisting of large 
individuals have been recorded to consume possums (Oliver et 
al. 2010. Herpetofauna 40:119–122), mainland N. s. occidentalis 
found in the vicinity of Perth are particularly small (Aubret et al. 
2006. Behav. Ecol. 17:716–725) and feed on relatively smaller prey 
(mice, frogs, and small skinks; Aubret 2004, op. cit.). However, 
Carnac Island counterparts off the coast from Perth, reach 
greater sizes and feed on larger prey items (nesting sea-birds 
chicks; Bonnet et al. 2002. Austral Ecol. 27:442–450). Following 
their recent introduction on Carnac Island (Ladyman et al. 2020. 
J. R. Soc. West. Aust. 103:39–42), N. s. occidentalis have seemingly 
successfully adapted to the island environment, notably via 
the expression of high levels of adaptive plasticity in response 
to prey size, allowing them to exploit large and abundant prey 
items, and thrive (Bonnet et al. 2002, op. cit.). While plasticity 
levels were shown to be minimal in mainland WA populations 
of N. s. occidentalis (Aubret et al. 2004, 2009, op. cit.), they were 
not nil. We suggest that occasional feeding opportunity of large 

prey items such as young Quendas or possums may foster 
the maintenance of minimal levels of adaptive plasticity in 
swallowing performances in mainland N. s. occidentalis. 
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NOTECHIS SCUTATUS OCCIDENTALIS (Western Tiger Snake). 
REPRODUCTION/UNFERTILIZED OVA POST-PARTURITION. 
At 1122 h on 8 May 2020, at Yanchep National Park, Western Aus-
tralia, Australia (31.54727°S, 115.68182°E; WGS 84), we encoun-
tered an adult female Notechis scutatus occidentalis in a basking 
position and beginning to shed. An unfertilized ovum lay beside 
the snake’s tail, presumably passed post-parturition (Fig. 1). The 
snake was identified as an individual being monitored in an on-
going study that was normally in very good body condition; the 
snake had been released in April 2019 after spending six months 
in captivity and had not been recaptured since (D. Lettoof, un-
publ.). However, at the time of encounter the snake appeared rel-
atively emaciated, suggesting the snake has recently given birth 
(Naulleau and Bonnet 1996. Oecologia 107:301–306).

Notechis scutatus have been recorded breeding throughout 
the year (Shine 1977. Aust. J. Zool. 25:647–653), although 
spring and early summer (October–December) tends to be the 
main breeding season for live-bearing Australian elapids, and 
parturition occurs at the end of summer (February–April; Shine 
1977. Aust. J. Zool. 25:655–666). In captivity, snakes depositing 
unfertilized ova during parturition is a common observation 
(Lourdais et al. 2005. Biol. J. Linn. Soc. 84:767–774; Madsen et 
al. 1992. Nature 355:440–441; Aldridge et al. 2008. In Hayes et 
al. [eds.], The Biology of Rattlesnakes, pp. 403–412. Loma Linda 

Fig. 1. Notechis scutatus occidentalis regurgitating a young quenda 
(Isoodon fusciventer) characterized by its feet. 
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Fig. 1. Notechis scutatus occidentalis unfertilized ovum from Western 
Australia. 
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University Press, Loma Linda, California); however, we believe 
this is the first time this phenomenon has been observed in a 
wild N. scutatus and potentially the first record for a snake in the 
wild.

JARI CORNELIS (e-mail: jari.cornelis@postgrad.curtin.edu.au) and 
DAMIAN LETTOOF, Behavioural Ecology Lab., School of Molecular and 
Life Sciences, Curtin University, Brand Drive, Bentley, WA, 6102 Australia (e-
mail: damian.lettoof@postgrad.curtin.edu.au)

OPHEODRYS VERNALIS (Smooth Greensnake). PREDATION. 
Opheodrys vernalis is a small, terrestrial snake that occurs across 
most of the northeastern United States and southwestern Can-
ada, with patchy, disjunct populations throughout the Great 
Plains and Rocky Mountains (Ernst and Ernst 2003. Snakes of the 
United States and Canada. Smithsonian Institution Press, Wash-
ington D.C. ix + 668 pp.; Walley 2003. Cat. Am. Amphib. Rept. 
776:1–13). In South Dakota, populations of O. vernalis primarily 
occur in the Black Hills and the northeastern glacial lakes but 
individuals have recently been reported in both northern and 
southeastern South Dakota (Ballinger et al. 2000. Trans. Nebras-
ka Acad. Sci. 26:29–46; Davis and Zimmer 2017. Herpetol. Rev. 
48:129–130; DRD, unpubl. data). The primary form of defense for 
O. vernalis is crypsis, blending in with surrounding vegetation 
(Harding and Mifsud 2017. Amphibians and Reptiles of the Great 
Lakes Region. Revised edition. University of Michigan Press, Ann 
Arbor, Michigan. xvi + 392 pp.), and few predators of this species 
have been reported. Many authors note predation by ophioph-
agous snakes, predatory mammals, and birds, but few provide 
detailed accounts of predation events (Phillips et al. 1999. Field 
Guide to Amphibians and Reptiles of Illinois. Illinois Natural His-
tory Survey, Champaign, Illinois. xiv + 282 pp.; Ernst and Ernst 
2003, op. cit.; Krulikowski 2004. Snakes of New England. Lebon 
Press, Hartford, Connecticut. xi + 308 pp.). Krulikowski (2004, 
op. cit.) reports that “crows,” Blue Jays (Cyanocitta cristata), and 
American Robins (Turdus migratorius) have all been observed 
as predators of O. vernalis. Here, we report an additional avian 
predator of O. vernalis, the Wild Turkey (Meleagris gallopavo).

On 30 April 2020, at ca. 1030 h, an adult male M. gallopavo 
(Galliformes: Phasianidae) was shot at 4 Mile-Clubhouse-Barretts 
Game Production Area in Marshall County, South Dakota, USA 
(45.70947°N, 97.49247°W; WGS 84). Upon cleaning the bird, the 
gizzard was removed and opened, revealing an adult O. vernalis 
(ca. 32 cm total length). Given the lack of decomposition of the O. 
vernalis, it was likely consumed the previous evening.

Meleagris gallopavo is considered an opportunistic omnivore, 
with a diet primarily comprised of seeds and invertebrates (Bent 
1932. Life Histories of North American Gallinaceous Birds. U.S. 
Nat. Mus. Bull. 162. 490 pp.; Hurst 1992. In Dickson [ed.], The 
Wild Turkey, Biology and Management, pp. 66–83. Stackpole 
Books, Harrisburg, Pennsylvania), with vertebrates consumed 
rarely (Judd 1905. The Grouse and Wildlife Turkeys of the 
United States, and their Economic Value. U. S. Department of 
Agriculture Biological Survey 24. 55 pp.). Snakes have previously 
been reported in the diet of M. gallopavo (Guthrie 1932. Wilson 
Bull. 44:88–133), including Thamnophis elegans (Horner et al. 
2016. Herpetol. Rev. 47:317) and T. sirtalis (DeKay 1842. Zoology 
of New-York or the New-York Fauna. Part III. Reptiles and 
Amphibia. W. & A. White & J. Visscher, Albany, New York. vi + 
98 pp.; Hay 1892. Dept. Geol. Nat. Resources Ann. Rep. 17:409 
–602, 3 plates). Additionally, several individuals have reported 
M. gallopavo attacking or killing, but not consuming, larger 
snakes often in defense of eggs and poults (“rattlesnakes:” 

Crimmins 1931. Bull. Antivenin Inst. Am. 5:46–47; Pantherophis 
ramspotti: Carlisle et al. 2008. Herpetol. Rev. 39:98–99; Pituophis 
catenifer: Beasom and Pattee 1975. Wilson Bull. 87:281–282). In 
the Black Hills of western South Dakota where O. vernalis also 
occur, a dietary study of M. gallopavo only reported vegetation 
and invertebrates (Rumble and Anderson 1996. Am. Midl. Nat. 
136:157–171). Although we are uncertain of the circumstances 
leading to the snake’s capture and consumption, this observation 
adds M. gallopavo to a list of known predators of O. vernalis.

We thank C. Heimerl for sharing information and T. LaDuc 
for helpful comments on this note. Photos of this snake have 
been deposited at HerpMapper (HM 309418).

DREW R. DAVIS, School of Earth, Environmental, and Marine Sciences, 
University of Texas Rio Grande Valley, 100 Marine Lab Drive, South Padre 
Island, Texas 78597, USA and Biodiversity Collections, University of Texas 
at Austin, Austin, Texas 78712, USA (e-mail: drew.davis@utrgv.edu); BRAN-
DON SCHARDIN, Schardin Skulls, 22852 US Hwy 81, Madison, South Da-
kota 57042, USA.

OPHEODRYS AESTIVUS (Rough Greensnake). POSTMORTEM 
COLOR CHANGE. Opheodrys aestivus is a slender arboreal colu-
brid distributed throughout the Mid-Atlantic and southeastern 
USA, west to eastern Kansas, central Texas, and northeastern 
Mexico. Few scientific data have been published regarding the 
well-known color change from green to gray-blue or black that 
typically occurs after death. Some living individuals occur in a 
blue color phase, whereas others may be buff colored (Walley and 
Plummer. 2000. Cat. Am. Amphib. Rept. 718:1–14) and the typical 
bright green color may develop over a period of ca. 8 weeks after 
hatching in O. vernalis (Smooth Greensnake; Radaj 1981. Herpe-
tol. Rev. 12:80; Stuart 2002. Herpetol. Rev. 33:140–141).

Grobman (1941. Misc. Publ. Mus. Zool. Univ. Michigan 50:1–
37) summarized then-existing ideas about the basis of green 
color in Opheodrys, and little in the way of primary research 
has been published since. Weed (1922. Copeia 112:84–87) noted 
the “light brown color” of an O. vernalis specimen in alcohol 
and speculated that “To explain the color we may suppose that 
the green is the result of a mixture of blue and yellow and that, 
in this case, as the result of partial albinism, the blue was left 
out.” Necker (1939. Chicago Naturalist 2:27) reported aberrant 
specimens of O. vernalis that were “light buff” and “for some 
reason had lost the blue from its green, consequently leaving 
only the yellowish-buff” and also states “in alcohol, of course, 
the green is usually changed to a black-blue, which upholds the 
supposition that the green is merely a combination of blue and 
yellow ‘pigments’.” Cott (1940. Adaptive Coloration in Animals. 
Oxford University Press, London, Great Britain. 540 pp.) reports 
that H. W. Parker of the British Museum (Natural History) 
informed him that “green snakes” (not necessarily in reference 
to Opheodrys) either remain green or become blue in alcohol, 
and that the alcohol is often discolored green in the first case 
and yellow in the second. Parker thought that this was due to 
“different methods of producing green color—the first by a green 
pigment slightly soluble in alcohol; the second by a combination 
of structural blue which is unaffected by alcohol, and a soluble 
yellow pigment.” However, this hypothesis has apparently never 
been tested, and Grobman (1941, op. cit.) thought that “the 
coloration of the alcohol may be associated to some degree 
with the disintegration of some of the internal tissues” and also 
noted that a buff-colored O. vernalis specimen turned gray in 
alcohol. Half a century later, Grobman (1992. J. Herpetol. 26:175–
186) reported that “the green color of O. vernalis is due to the 
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combination of melanin (greater concentrations laterally than 
dorsally), an alcohol-soluble yellow pigment, and a blue caused 
by a physical sculpturing of the scales,” which has become 
conventional wisdom but does not appear to be supported by 
any additional citations or data.

At 1000 h on 22 April 2020, a male O. aestivus (17 cm SVL, 15 cm 
tail length, 5 g, temperature = 16.1°C) with green pigmentation 
was found dead on a paved road in Hall County, Georgia, USA 
(34.2869°N, 83.8259°W; WGS 84; Fig. 1A). At 2000 h (temperature 
= 18.3°C) the O. aestivus was collected and remained green 
(Fig. 1B). At 2200 the O. aestivus was frozen and by 72 h after 
being frozen was no longer vibrant green, but olive-brown (Fig. 
1C). The high temperature for the day was 22.2°C at 1400 h 
and the low was 9.44°C at 1900 h. The specimen was collected 
under Georgia scientific collection permit (#1000540105) and 

deposited at the Biology Department at the University of North 
Georgia (catalogue number 9).

Many modern resources state that O. aestivus turns blue 
shortly after death (e.g., Mason 2008. In Jensen et al. [eds.], 
Amphibians and Reptiles of Georgia, pp. 386–387. The University 
of Georgia Press, Athens, Georgia). This is clearly not always the 
case. However, it remains unclear what factors (e.g., temperature, 
injury, cause of death, method of post-mortem preservation) 
determine why O. aestivus (and, by extension, O. vernalis) 
usually, but not always, changes color after death.

We thank M. Plummer, A. Sacerdote-Velat, and A. Savitzky for 
their insight and comments.

SARAH A. TATUM, Department of Biology, University of North 
Georgia-Gainesville, 3820 Mundy Mill Rd, Oakwood, Georgia 30566, USA 
(e-mail: satatu1154@ung.edu); ANDREW M. DURSO, Department of Bio-
logical Sciences, Florida Gulf Coast University, Ft. Myers, Florida 33965, USA 
(e-mail: amdurso@gmail.com).

OPHRYACUS SMARAGDINUS (Emerald Horned Pitviper). 
ELEVATION RECORD. Ophryacus smaragdinus is a semi-
arboreal pitviper with a prehensile tail and a supraocular 
corneal scale resembling a horn. It is endemic to Mexico, with a 
discontinuous distribution along the Sierra Madre Oriental and 
the Neovolcanic axis in oak, pine, or mesophyll forest at 1600–
2199 m elev. (Grünwald et al. 2015. Mesoam. Herpetol. 2:388–
416; Martínez-Vaca et al. 2016. Acta Zool. Mex. 32:393–397). It 
is considered rare and restricted to specific patches of habitat. 
Here, we report a new locality, representing a higher elevation 
than previously recorded for this species.

On 20 June 2017, a dead O. smaragdinus was photographed 
by Silvia Barrera Martínez in an apple orchard in the community 
of Teopancingo, Puebla, Mexico (20.09450°N, 98.06350°W; 
WGS 84; 2321 m elev.). The photographs were uploaded to the 
platform Naturalista (rec #34043555) and the identification was 
verified by Osmar E. Morales Manuel; O. smaragdinus is the only 
Ophryacus species distributed near the region (Grünwald et al. 
2015, op. cit.). This record expands the distribution of the species 
22.7 km south of the Puebla-Hidalgo border in areas that were 
not considered in previous models of potential distribution. 
Also, it was found at a higher elevation than previously reported.

Fig. 1. A) Opheodrys aestivus from Hall County, Georgia, USA, as first 
discovered at 1000 h on 22 April 2020; B) same specimen when col-
lected at 2000 h on 22 April 2020, note the continued green color; C) 
same specimen 72 h after first being frozen.

Fig. 1. Ophryacus smaragdinus found at 2321 m elev. in Puebla, Mex-
ico.
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558, and the authorities of the Natural Protected Area of the 
Cuenca Hidrográfica del Río Necaxa for facilities provided during 
this project.

O. ERIC RAMÍREZ-BRAVO, Department of Research in Biodiversity, 
Alimentation and Climate Change, Benemérita Universidad Autónoma 
de Puebla, Ecocampus Valsequillo, Carretera Puebla-Tetela, San Pedro 
Zacachimalpa, Puebla 72960, Mexico (e-mail: osvaldoeric.ramirez@correo.
buap.mx); E. EVANGELINA CAMARGO-RIVERA (e-mail: Evangelina.
camargo@gmail.com), SILVIA BARRERA MARTÍNEZ, and FERNANDO 
DE LA CRUZ MALDONADO, Motocle A.C., Av. Maximino Ávila Camacho 
1019-9, San Andrés Cholula, Puebla, 72810, Mexico.

OXYBELIS AENEUS (Brown Vine Snake). DIET. Oxybelis aeneus 
is a slim, medium-sized snake that is widely distributed in the 
Americas and is commonly found in areas of natural vegetation, 
as well as anthropogenically modified areas. This species is di-
urnal, arboreal, and exhibits female-biased sexual size dimor-
phism (Henderson 1974. Herpetologica 30:19–24; Mesquita et 
al. 2013. Pap. Avul. Zool. 53:99–113). Given the wide distribution 
of O. aeneus, extensive literature is available on some aspects 
of its ecology, such as parasitism (Almeida et al. 2008. Brazil-
ian J. Biol. 68:193–197), reproduction (Censky and McCoy 1988. 
Biotropica 20:326–333), behavior (Barquero 2018. Herpetol. 
Bull. 143:43), and feeding habits (Henderson 1982. Amphibia-
Reptilia 3:71-80; Sousa et al. 2020. Herpetol. Notes 13:171–173). 
The preferred prey of O. aeneus are small terrestrial lizard spe-
cies. Occasional reports have observed the ingestion of other 
animals, such as amphibians (Mesquita et al. 2013, op. cit.), fish 
(Hetherington 2006. Herpetol. Rev. 37:94–95), birds (Beebe 1946. 
Zoologica 31:11–52), and mammals (França and Araújo 2007. 
Brazilian J. Biol. 67:33–40).

We analyzed the diet of 11 specimens of O. aeneus (six females, 
four males, and one juvenile) deposited in the Herpetological 
Collection of Cariri (URCA-H 521, 3869, 5649, 6646, 8354, 8781, 
9296, 11015, 11017, 11141, 11890). The specimens were all 
collected in Ceará, northeastern Brazil. Among the 11 specimens, 
nine contained prey, while two had empty stomachs. Diet items 
comprised exclusively lizards of seven species, from six families: 
Gymnodactylus geckoides, Coleodactylus meridionalis, Polychrus 
acutirostris, Brasiliscincus heathi, Copeoglossum arajara, 
Tropidurus hispidus, and Ameivula pyrrhogularis. Five of these 
(A. pyrrhogularis, C. meridionalis, C. arajara, G. geckoides, and 
P. acutirostris) represent new diet records for O. aeneus. These 
observations increase our understanding of the feeding ecology 
of O. aeneus and confirm that it is a specialist on lizard prey.

We thank Cristiana Ferreira-Silva for her valuable 
contribution to the manuscript. This study was partially funded 
by the Coordenação de Aperfeiçoamento de Pessoal de Nível 
Superior – Brasil (CAPES) - Finance Code 001.

CICERO R. OLIVEIRA (e-mail: riccicer@gmail.com) and ANA C. 
BRASILEIRO, Graduate Course of Ecology and Natural Resources, Depart-
ment of Biology, Pici Campus, Federal University of Ceará, Fortaleza - CE 
60440-900, Brazil; WILMARA MASCARENHAS, Graduate Program in Bio-
logical Diversity and Natural Resources, Regional University of Cariri, Rua 
Coronel Antônio Luiz, 1161, Campus do Pimenta, 63105-000, Crato, CE, 
Brazil. 

PANTHEROPHIS GUTTATUS (Red Cornsnake). LONGEVITY 
and FECUNDITY. On 10 April 2017, an adult female Panthero-
phis guttatus (98.1 cm SVL, 112.2 cm total length, 420.3 g) was 

captured during routine monitoring of artificial snake hibernac-
ula in Ocean County, New Jersey, USA (Zappalorti and Reinert 
1994. In Murphy et al. [eds.], Captive Management and Conser-
vation of Amphibians and Reptiles, pp. 369–375. Society for the 
Study of Amphibians and Reptiles, Ithaca, New York). The snake 
was originally captured and PIT tagged 23 years and 6 months 
prior, on 17 October 1993. When initially captured her SVL was 
28.3 cm (33.3 cm total length), her mass was 9.4 g, and she was 
estimated to be 1 year and 2 months old. On 23 May 2018, this 
snake was found inside a hollow log along with three radio-
tracked P. guttatus (one adult male and two other adult females). 
The hollow log was a known shedding station for P. guttatus. All 
four snakes were not disturbed or collected on this date, and 
their presence and identity were determined from telemetry fre-
quency numbers and PIT tag readings taken through the hollow 
log. On 1 June 2018, the snake was found outside of the same 
hollow log. She was captured and taken to the laboratory where 
she laid 10 eggs on 26 June 2018, which all hatched on 30 Au-
gust 2018. After ovipositing the snake was released at the hollow 
log and was not seen again in 2018. On 12 June 2019, this snake 
was again captured at the same hollow log. Her SVL was 98.9 cm 
(113.2 cm total length), her mass was 466.5 g, and she was again 
gravid. On 30 June 2019, she laid 13 eggs in the laboratory which 
all hatched on 29 August 2019. Ford and Seigel (1989. Herpeto-
logica 45:75–83) reported the average clutch size for captive P. 
guttatus to be 13.5 eggs. The snake was released but not found 
again in 2020. This free ranging female P. guttatus had survived 
in the wild for 25 years and 6 months since her initial capture 
and had an estimated age of 26 years and 8 months when last 
encountered. Snider and Bowler (1992. SSAR Herpetol. Circ. 
21:1–40) reported a wild-caught adult P. guttatus that lived for 
21 years and 9 months in captivity. The longevity, reproductive 
activity, and continued high fecundity of this very old snake is of 
particular interest and potential biological significance.

ROBERT T. ZAPPALORTI, Herpetological Associates, Inc., 405 Magno-
lia Road, Pemberton, New Jersey 08068, USA (e-mail: rzappalort@aol.com); 
HOWARD K. REINERT, Department of Biology, The College of New Jersey, 
PO Box 7718, Ewing, New Jersey 08628-0718, USA (e-mail: hreinert@tcnj.
edu); JOHN BUNNELL, New Jersey Pinelands Commission, P.O. Box 359, 
New Lisbon, New Jersey 08064, USA (e-mail: John.bunnell@pinelands.
nj.gov).

PANTHEROPHIS SPILOIDES (Gray Ratsnake). MORTALITY/
PLASTIC MESH ENTANGLEMENT. Plastic mesh designed for 
soil erosion control and/or horticultural pest exclusion has been 
demonstrated to be a hazard to wildlife (e.g., Dean et al. 2005. 
Herpetol. Rev. 36:179–180; Ward et al. 2020. J. Soil Water Con-
serv. 75:82A–87A), especially snakes (reviewed in Kapfer and 
Paloski 2011. Herpetol. Conserv. Biol. 6:1–9; Ward et al. 2020. J. 
Fish Wildl. Mgmt. 11:273–278). This product has been found to 
be responsible for mortality in at least 23 snake species (11 gen-
era) to date (Enge et al. 2018. Herpetol. Rev. 49:752; Iverson and 
Durso 2018. Herpetol. Rev. 49:754; Mitchell 2018. Herpetol. Rev. 
49:346–347; and references therein). 

On 9 July 2018 we discovered four deceased and severely 
desiccated adult P. spiloides (three males and one female) 
entangled in pest exclusion mesh that was rolled up and stored 
inside a storage garage on the Earlham College Backcampus, 
Wayne County, Indiana, USA (41.83327°N, 102.34213°W; WGS 
84; Fig. 1). The closed building is often used by local snakes (e.g., 
Pantherophis and Thamnophis sirtalis) for thermoregulation 
during the spring and summer. The mesh diameter was 
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apparently too large (2 × 2 cm) to entrap the smaller snakes, but 
selective in entangling larger ratsnakes. The entrapment of four 
adult ratsnakes (including only a single female) in the bundle of 
mesh when other bundles were also present, suggests that some 
social factor could have been involved (e.g., males attracted to 
an entrapped female; Bonine et al. 2004. Herpetol. Rev. 35:176–
177). Our observation adds to the list of species susceptible to 
the hazards of plastic mesh, even under storage conditions. 
The increasing frequency of reports of mesh-entangled snakes 
argues against the use of this hazardous material, and for regular 
monitoring of deployed and stored mesh to remove potential 
victims.

JOHN B. IVERSON, Department of Biology, Earlham College, Rich-
mond, Indiana 47374, USA (e-mail: johni@earlham.edu); MATTHEW P. 
LACHIUSA, Advanced Math and Science Academy Charter School, Marl-
borough, Massachusetts 01752, USA (e-mail: mplachiusa@gmail.com).

PSEUDALSOPHIS ELEGANS RUFIDORSATUS (Guayaquil Rac-
er). DIET and REPRODUCTION. The dipsadine genus Pseu-
dalsophis contains ten diurnal species (Zaher et al. 2018. Syst. 
Biodivers. 16:614–642), nine of which are restricted to the Gala-
pagos Islands (Zaher et al. 2018, op. cit.). The single mainland 
species, P. elegans, is distributed from Ecuador to Chile, through 
the coastal region (Peters and Orejas-Miranda 1970. Catalogue 
of the Neotropical Squamata. Part I: Snakes. U.S. Nat. Mus. Bull. 
297. 347 pp.). Two subspecies are known, P. e. rufodorsatus, which 
is distributed from semi-arid areas near Guayaquil, Ecuador, to 
the Department of Ancash in Peru, and P. e. elegans which ex-
tends southward in the arid coastal region from the Rimac Valley 
in Lima to northern Chile (Schmidt and Walker 1943. Zool. Ser. 
Field Mus. Nat. Hist. Chicago. 24:297–327; Carrillo de Espinoza 
and Icochea 1995. Publ. Mus. Hist. Nat. UNMSM [A] 49:1–27). 
Information about the reproductive biology of P. elegans and its 
diet have never been reported. Herein, we report an item in the 
diet of P. e. rufodorsatus and some reproductive information.

On 27 February 1998, an adult female P. e. rufodorsatus was 
captured at km 4 on road Pimentel-Chiclayo (6.8106°S, 79.2386°W; 
WGS 84), Chiclayo Province, Lambayeque Department, Peru. It 
was kept in a terrarium and laid six eggs 4 days after capture. 
In the herpetological collection of the Centro de Ornitologia y 
Biodiversidad (CORBIDI), Lima, Peru, we found a specimen of 
P. e. rufodorsatus (CORBIDI 07979: 76.4 cm SVL, 99.1 cm total 

length) with a prominent bulge mid-body. Dissection of the snake 
revealed an adult male Dicrodon guttulatum (190 mm SVL, 468 
mm total length) inside, ingested headfirst, with the left arm and 
the head partially digested (Fig. 1). This snake was collected on 
31 October 2010 in “Cerro Salvajal” (3.7891°S, 80.4958°W; WGS 
84; 346 m elev.), road to Rica Playa, Tumbes Department, Peru. 
Dicrodon guttulatum, is a common lizard of the dry coasts of 
Ecuador and northern Peru. Adults are ca. 700 mm in length and 
are active during the day, when they dig extensive burrows in the 
sand (Carrillo de Espinoza 1970. Publ. Mus. Hist. Nat. UNMSM 
[A]22:1–64).

LESLY LUJAN LEIVA (e-mail: lesly.lujan@gmail.com), JOSE MALQUI 
URIBE, and PABLO J. VENEGAS IBAÑEZ, División de Herpetología- Cen-
tro de Ornitología y Biodiversidad (CORBIDI), Santa Rita No.105 of.202, Urb. 
Huertos de San Antonio, Surco, Lima, Perú.

REGINA RIGIDA SINICOLA (= LYODYTES RIGIDA SINICOLA) 
(Gulf Glossy Crayfish Snake). DIET and HABITAT. Regina rigi-
da sinicola is a small to moderate-sized natricine endemic to 
the Gulf Coast region of Florida, USA, west to Texas, and north 
through the Mississippi River valley to Arkansas. Here the snake 
inhabits wetland and riparian habitats and has long been known 
to associate with burrowing crayfish colonies (Gibbons and Dor-
cas 2004. The North American Watersnakes: A Natural History. 
University of Oklahoma Press, Norman, Oklahoma. 496 pp.). 
Regina r. sinicola feeds heavily on crayfishes, though its diet is 
more cosmopolitan than other members of the genera Regina 
and Lyodytes (Gibbons and Dorcas 2004, op. cit.). The literature 
historically simply reports “crayfish” in lieu of more specific in-
formation, even though within the range of this subspecies more 
than 50 unique crayfish taxa occur, with differing ecological mo-
dalities. 

On 5 January 2020, while performing a survey for burrowing 
crayfishes, an adult female R. r. sinicola (37.2 cm SVL) was found 
dead on the ground amongst a burrowing crayfish colony in a 
right-of-way adjacent to a stream in Jefferson County, Alabama, 
USA (30.9993°N, 87.6009°W; WGS 84). Species composition of 
the crayfish colony consisted of Lacunicambarus miltus (Rusty 
Gravedigger) and Creaserinus byersi (Lavender Burrowing 
Crayfish), which was the dominant species. A large laceration 
was present on the dorsal surface of the snake, though no other 
injuries were present. A mass was present in the throat of the 
snake (Fig. 1A) which upon dissection was determined to be an 
intermolt adult Form II male L. miltus (20.2 mm total carapace 
length, 43.2 mm total body length; Fig. 1B, C).

Fig. 1. Four adult Pantherophis spiloides that died after entanglement 
in plastic mesh inside a storage building in Indiana, USA.

Fig. 1. Pseudalsophis elegans (CORBIDI 07979) and its partially di-
gested prey, a lizard, Dicrodon guttulatum, from Tumbes, Peru.
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The crayfish was positioned in the snake’s esophagus with 
the chelae oriented towards the mouth, and the abdomen 
oriented towards the stomach; the abdomen was also wrapped 
under the carapace of the crayfish (Fig. 1B). How and when the 
snake encountered the crayfish is unknown, though possibilities 
include capturing the crayfish at the entrance to its burrow, 
within the burrow, or on the surface if the crayfish was beyond 

the protection of its burrow. When found, the snake had not 
developed rigor mortis and was still pliable.

Another discovery further linked R. r. sinicola to burrowing 
crayfishes within its range. During excavation of Creaserinus 
danielae (Speckled Burrowing Crayfish) burrows, a juvenile R. 
r. sinicola was extracted and later released from an uncapped 
crayfish burrow (6 January 2020; roadside ditch adjacent to 
Barrington Park, Escambia County, Florida, USA; 30.3702°N, 
87.5372°W). Although no crayfish was captured in the burrow, 
C. danielae were the only crayfishes collected from several 
surrounding burrows. The snake was encountered 5 cm from the 
burrow portal, and upon discovery attempted escape into deeper 
regions of the burrow. Given that both of these observations 
occurred between R. r. sinicola and Creaserinus spp. it is possible 
that an ecological association between these two taxa exists that 
is worthy of future investigation.

ZACHARY J. LOUGHMAN (e-mail: zloughman@westliberty.edu) and 
GREGORY MYERS, Department of Biology West Liberty University, West 
Liberty, West Virginia, USA; MAEL G. GLON, The Ohio State University Mu-
seum of Biological Diversity, Columbus, Ohio, USA (e-mail: glon.1@osu.edu); 
SUSAN B. ADAMS, USDA Forest Service, Southern Research Station, Center 
for Bottomland Hardwoods Research, Oxford, Mississippi, USA (e-mail: su-
san.adams@usda.gov).

SALVADORA DESERTICOLA (Big Bend Patch-nosed Snake). 
DIET. On 26 June 2020, 5.6 km W of the Rio Grande Village Visi-
tor Center in Big Bend National Park, Brewster County, Texas, USA 
(29.19611°N, 103.00357°W; WGS 84), we collected a DOR Salvado-
ra deserticola. The snake (545 mm SVL) was dissected and found 
to contain a partially digested Aspidoscelis marmorata (Marbled 
Whiptail; 50 mm SVL). Salvadora deserticola is a known predator 
of lizards; however, specific reports of wild captured prey are un-
common (Degenhardt et al. 1996. Amphibians and Reptiles of New 
Mexico. The University of New Mexico Press, Albuquerque, New 
Mexico. 301 pp.; Ernst and Ernst 2003. Snakes of the United States 
and Canada. Smithsonian Institution Press, Washington D.C. 308 
pp), and to our knowledge include only A. exsanguis (Chihuahuan 
Spotted Whiptail; Gatica-Colima and Córdova-Reza 2012. Herpe-
tol. Rev. 43:350–351) and A. tesselata (Common Checkered Whip-
tail; Barker and Sawyer 2011. Herpetol. Rev. 42:304). This is the first 
report of predation on A. marmorata by S. deserticola in the wild. 
Both specimens were collected under Big Bend National Park 
permit #BIBE-2019-SCI-0018 and preserved in the Sul Ross State 
University James F. Scudday vertebrate collections as SRSU 7404.

LEAH BAKEWELL (e-mail: lab18wm@sulross.edu), LAUREN GARRETT 
(e-mail: lgarrett@sulross.edu), and SEAN P. GRAHAM, Department of Biol-
ogy, Geology, and Physical Sciences, Sul Ross State University, Alpine, Texas, 
79830 (e-mail: sean.graham@sulross.edu).

SINOMICRURUS MACCLELLANDI IWASAKII (Iwasaki’s Coral 
Snake). DEFENSIVE BEHAVIOR and DIET. Sinomicrurus mac-
clellandi iwasakii is a rare subspecies endemic to the Ishigaki 
and Iriomote islands of the Yaeyama Group, Ryukyu Archipelago, 
Japan. This subspecies is reported to feed on small snakes (Ota 
2014. In Ministry of the Environment of Japan [eds.], Red Data 
Book 2014. Threatened Wildlife of Japan, Vol 3, Reptilia/Amphib-
ia, pp. 66–67. GYOSEI Corporation, Tokyo [in Japanese]), but in-
formation on its food habits and behavior is quite limited. Here, 
we report four observations of defensive behaviors and also pro-
vide diet information for this snake.

On 7 May 2017, in heavy rain, at 0015 h, we found a male S. 
m. iwasakii (Kyoto University, Graduate School of Human and 

Fig. 1. Regina rigida sinicola with Lacunicambarus miltus prey: A) 
lateral perspective as found; B) L. miltus position inside R. r. sinicola 
larynx; C) dorsal perspective of consumed form II Lacunicambrus 
miltus.
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Environmental Studies [KUHE] 60671: 649 mm SVL, 86 mm 
tail length) on a path in a subtropical laurel forest on Iriomote 
Island, Okinawa Prefecture, Japan. Air temperature at the site 
was 23.3°C. When we found the snake, it was slowly crawling 
on the path, but as we approached it, it quickly drew back and 
flattened its body dorsoventrally. When we touched its body 
with a hand, it swiftly wagged its body and wriggled repeatedly. 
During this response, it often hid its head under the body and 
coiled its tail. When we grabbed its body, it swiftly bit a buckle of 
a knapsack and chewed it for ca. 2 min. Tail-stabbing behavior 
was also observed during the handling.

At 0259 h on the same day, in rain, we found another male 
S. m. iwasakii (KUHE 60050: 673 mm SVL, 96 mm tail length) 
in the subtropical laurel forest. Air temperature at the site was 
22.8°C. When we found the snake, it was motionless on the 
slope beside the path. As we approached it, it drew back and 
flattened its body dorsoventrally in the same way as the first 
individual. When we touched its body with a hand, it attempted 
to escape quickly. This individual never attempted to bite, but 

body flattening, wagging and wriggling, and tail coiling and 
stabbing were also observed (Fig. 1A). We collected both the 
first and second individuals and kept them individually in a 
plastic cage for three days for observation. We found feces in 
the cage of second individual that contained a part of the tail of 
a snake (Fig. 1B). We do not know why the tail was not digested 
well, but maybe because of disturbance or low temperature 
during captivity. The tail was identified as Cyclophiops 
herminae (Sakishima Green Snake) based on the following 
characteristics: paired subcaudals; smooth dorsal scales; no 
blotch, band, spot or stripe on dorsum and venter; gray dorsal 
side of the tail and whitish ventral side of the tail.

On 4 October 2019, in cloudy weather, at 2142 h, we found 
a female S. m. iwasakii (KUHE 61725: 616 mm SVL, 76 mm tail 
length) on the path in the subtropical laurel forest on Iriomote 
Island. Air temperature at the site was 24.1°C. When we found 
the snake, it was motionless, and the body was outstretched. 
We approached it with a flashlight, but it remained stationary. 
When we touched its body with a hand, it quickly drew back 
and flattened its body dorsoventrally (Fig. 1C). To elicit further 
defensive responses, we tapped its body with a finger a few 
times, and it showed body flattening, wagging and wriggling 
and tail coiling (Fig. 1D). Approximately 1 min after we started 
tapping, the snake started to escape and immediately we 
captured it. When we grabbed its body, it swiftly bit a leather 
grove on the hand and continued chewing it for ca. 5 min (Fig. 
1E). Tail-stabbing behavior was also observed during handling.

On 5 October 2019, in cloudy weather, at 2120 h, we found 
an adult S. m. iwasakii (ca. 700 mm total length) on the path in 
the subtropical laurel forest on Iriomote Island. Air temperature 
at the site was 24.0°C. When we found the snake, it was slowly 
crawling down the slope beside the path. When we approached 
it with a flashlight and grabbed it with tongs, it quickly swung 
its head, flattened its body dorsoventrally and coiled its tail. 
After we released it on the path, it flattened the body, coiled 
the tail and hid the head under the body (Fig. 1F). We grabbed 
it again and tapped its head with the stem of a plant to elicit 
further defensive responses. The snake swiftly bit the stem and 
chewed it for ca. 2 min.

This is the first report on defensive behaviors of S. m. 
iwasakii. Similar defensive displays have been reported in 
related species: tail-stabbing behavior in many species of 
Sinomicrurus including S. macclellandi (formarly Calliophis 
macclellandi) without mention of its subspecies name 
(Slowinski et al. 2001. Herpetologica 57:233–245); tail-coiling 
behavior in Sinomicrurus japonicus boettgeri (Fuke 2018. 
Herpetol. Rev. 49:354–355); body flattening, wagging and 
wriggling in Calliophis (formerly Maticora) (Mori and Hikida 
1991. The Snake 23:107–109). In addition, our observations 
suggest that S. m. iwasakii has an inclination for biting. Because 
this subspecies is reported to have strong neurotoxic venom 
(Takara 1969. Acta Herpetol. Japonica 3:19–21 [in Japanese]) 
and a human fatality from a bite by S. m. univirgatus has been 
reported (Kramer 1977. Rev. suisse Zool. 84:721–761), S. m. 
iwasakii should be considered a potentially dangerous snake. 
Our observations also provide the first predation record of C. 
herminae by S. m. iwasakii. 

We are grateful to A. Mori for valuable comments on the 
manuscript, T. Saito, S. Fujii, S. Kitano, and K. Honda for the 
assistance during the survey, and the Iriomote Station, Tropical 
Biosphere Research Center, the University of Ryukyus for 
providing facilities and accommodations.

Fig. 1. Defensive behaviors and feces of Sinomicrurus macclellandi 
iwasakii: A) tail stabbing by the second individual; B) partial tail of 
Cyclophiops herminae found in the feces of the second individual; 
C) flattened body of the third individual; D) coiled tail of the third in-
dividual; E) the third individual biting the leather glove; F) defensive 
behavior by the forth individual.
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IBUKI FUKUYAMA, Graduate School of Human and Environmental 
Studies, Kyoto University, Sakyo, Kyoto 606-8501, Japan (e-mail: kawashi-
bi@gmail.com); RYOBU FUKUYAMA, Department of Zoology, Graduate 
School of Science, Kyoto University, Sakyo, Kyoto 606-8502, Japan (e-mail: 
ryoubuf@gmail.com) 

TANTILLA NIGRICEPS (Plains Black-headed Snake). PREDA-
TION. On 26 July 2015, at the intersection of FM 505 and US 90, 
in Jeff Davis County, Texas, USA (30.51848°N, 104.41070°W; WGS 
84) we found a Tantilla nigriceps impaled on a barbed wire fence 
at a known Loggerhead Shrike (Lanius ludovicianus) larder. La-
nius ludovicianus are known to prey upon various species of rep-
tiles and amphibians (Kaufman 1996. Lives of North American 
Birds. Houghton Mifflin Company, Boston, Massachusetts. 500 
pp.; Clark 2011. Son. Herpetol. 24:20–22). The only previously re-
ported predators of T. nigriceps are ants (Ernst and Ernst 2003. 
Snakes of the United States and Canada. Smithsonian Institution 
Press, Washington D.C. 353 pp.). The T. nigriceps specimen was 
collected under TPWD permit #0714-119 and accessioned in the 
Sul Ross State University James F. Scudday vertebrate collections 
as SRSU 6901.

LEAH BAKEWELL (e-mail: lab18wm@sulross.edu) and SEAN P. GRA-
HAM, Department of Biology, Geology, and Physical Sciences, Sul Ross 
State University, Alpine, Texas, 79830 (e-mail: sean.graham@sulross.edu).

THAMNODYNASTES STRIGATUS (Coastal House Snake). RE-
PRODUCTION. Thamnodynastes strigatus is a medium-sized, 
semiaquatic dipsadid snake (to 795 mm SVL; Bellini et al. 2014. 
Herpetol. J. 24:87–96), widespread in the southern portion of 
the Atlantic Forest and Pampas Grasslands of southern South 
America (Nogueira et al. 2019. South Am. J. Herpetol. 14:1–274). 
Reproductive data have been reported only in populations from 
eastern Argentina (Bellini et al. 2014, op. cit.). Here, we provide 
information on reproductive timing, litter size, relative litter 
mass, and offspring morphology of T. strigatus from Brazil.

Information was obtained from one pregnant female 
preserved in the Museu de História Natural Capão da Imbuia 
(MHNCI 10735) and three wild-caught pregnant females that 
were donated to the Instituto Butantan (São Paulo, Brazil). 
Specimens were collected at various locations in the Atlantic 
forest domain (southeastern and southern Brazil). The preserved 
female (602 mm SVL) was collected on 27 June 2002 (early 
winter), and it had 22 oviductal embryos at mid-organogenesis. 
The first pregnant female (470 mm SVL) gave birth to 12 
offspring on 9 October 2002. The second pregnant female (580 
mm SVL) gave birth to 26 offspring on 31 October 2013. The third 
pregnant female (535 mm SVL) gave birth to 13 offspring (no 
date available). Timing of parturition seems to differ from other 
congeners, which give birth in summer (January–March; Bellini 
et al. 2014, op. cit.; Rebelato et al. 2016. An. Acad. Bras. Ciênc. 88: 
1699–1709). Maternal body size and litter size seem to be higher 
than observed in conspecifics from southern Brazil and eastern 
Argentina (Bellini et al. 2014, op. cit.; Loebens et al. 2019. Zool. 
Anz. 280:42–51), which suggests geographic variation in life-
history traits. Relative litter mass (total litter mass/body mass of 
mother after oviposition; Shine 1980. Oecologia. 46:92–100) in 
the first, second, and third female was 0.313, 0.609, and 0.309, 
respectively. Offspring SVL and tail length were measured in two 
litters. Offspring SVL averaged 151.3 ± 11.4 mm (range: 130–168 
mm, N = 37), and offspring tail length averaged 42.5 ± 3.4 mm 
(range: 35–49 mm, N = 37). Offspring mass and head length 
were measured in one litter only and averaged 2.6 ± 0.3 g (range: 

2.3–3.3, N = 26 young) and 12.8 ± 0.5 mm (range: 11.8–13.8 mm, 
N = 26), respectively. Offspring sex ratio was 19M:18F (N = 2 
litters). To the best of our knowledge, these are the first data on 
relative litter mass and offspring morphology of the species.

HENRIQUE B. BRAZ (e-mail: h.braz@hotmail.com) and RODRIGO R. 
SCARTOZZONI, Laboratório de Ecologia e Evolução, Instituto Butantan, 
Av. Dr. Vital Brazil, 1500, CEP 05503-900, São Paulo, Brazil.

THAMNOPHIS SIRTALIS FITCHI (Valley Garter Snake) and 
THAMNOPHIS ATRATUS HYDROPHILUS (Oregon Aquatic Gar-
ter Snake). FORAGING COMPETITION. At 1450 h on 21 August 
2018, while searching the terrestrial edge of a fen pond (49.5 m2, 
< 1 m deep) in the Trinity Alps Wilderness, Trinity County, Cali-
fornia, USA (41.2383°N, 122.7362°W; WGS 84; 1984 m elev.), we 
observed an adult female Rana cascadae (Cascades Frog) being 
consumed simultaneously by one adult T. s. fitchi and one adult 
T. a. hydrophilus. The T. s. fitchi had seized the throat and right 
front limb of the R. cascadae while the T. a. hydrophilus seized 
the right hind limb of the R. cascadae (Fig. 1). The R. cascadae 
was alive at the beginning of our observation and attempting 
to escape by lunging despite having a bleeding laceration on its 
throat. The R. cascadae succumbed to its injuries at ca. 1501 h 
based on a lack of limb and throat movements. Both snakes con-
tinued to struggle to gain control of the frog and each strongly 
pulled on the prey in opposite directions while progressively 
advancing their jaws over the frog’s head and right hind leg. 
Both snakes coiled their tails around multiple sedge (Carex sp.) 
and rush (Juncus sp.) stems along the pond edge to gain lever-
age while pulling on the R. cascadae (Fig. 1). During our 29-min 
observation lasting until 1519 h, it appeared neither snake had 
an advantage in seizing control of the prey. Regrettably, our ob-
servations ended abruptly, due to other obligations, so we were 
unable to determine the outcome of this competitive foraging 
event.

Both T. a. hydrophilus and T. s. fitchi commonly forage on R. 
cascadae in subalpine wetlands of northern California (Garwood 
and Welsh 2005. Herpetol. Rev. 36:165; Pope et al. 2008. Biol. 
Conserv. 141:1321–1331) making them functionally similar top 
predators in these aquatic habitats. Although both species have 

Fig. 1. Direct foraging competition by Thamnophis atratus hydrophi-
lus (seizing frog hind limb) and T. sirtalis fitchi (seizing frog throat) 
on an adult female Rana cascadae, observed in the Trinity Alps Wil-
derness, Trinity County, California, USA. 
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been found together on occasion in individual wetlands, regional 
subalpine distribution studies indicate they rarely overlap 
at individual wetland patches, even in areas having multiple 
habitat patches in proximity (Pope et al. 2008, op. cit.; Demianew 
2018. M.S. Thesis, Humboldt State University, Humboldt, 
California. 81 pp.). In these subalpine habitats, T. s. fitchi appears 
to prey almost exclusively on amphibians in lentic wetlands 
while T. a. hydrophilus preys on amphibians and nonnative 
salmonids in both lentic and lotic wetlands (Pope et al. 2008, op. 
cit.; Demianew 2018, op. cit.). Native salmonids are an important 
prey component of T. a. hydrophilus in lower-elevation river 
reaches where they are widespread and use novel predatory 
behaviors exclusively for capturing fishes (Welsh and Lind 2000. 
J. Herpetol. 34:67–74). The stocking of nonnative salmonids 
into historically fishless waters has likely increased the regional 
distribution of T. a. hydrophilus upslope into subalpine habitats 
preferred by T. s. fitchi (Pope et al. 2008, op. cit.; Garwood and 
Welsh 2010. Herpetol. Rev. 41:503–504). Our observation shows 
these similar species can directly compete for prey. Behavioral 
studies are needed to determine the role and consequences of 
direct garter snake competition in these habitats. 

JUSTIN M. GARWOOD, California Department of Fish and Wildlife, 
5341 Ericson Way, Arcata, California 95521, USA (e-mail: Justin.Garwood@
wildlife.ca.gov); NOVA G. GARWOOD, Jacoby Creek Elementary School, 
1617 Old Arcata Road, Bayside, California 95524, USA (e-mail: novagar-
wood@gmail.com).

TRIMERESURUS VOGELI (Vogel’s Pit Viper). DIET. Trimeresu-
rus vogeli is a venomous, arboreal, and nocturnal species that 
occurs in eastern Thailand, southern Laos, central and south-
ern Vietnam, and Cambodia (Malhotra et al. 2004. Herpetol J. 
14:65–78). Trimeresurus vogeli inhabits evergreen forests, but 
also grasslands on high elevation plateaus a ca. 200–1200 m elev. 
Individuals are usually found near water and within a couple of 
meters off the ground, with a preferred diet of small mammals, 
skinks, and insects (Stuart and Nguyen 2012. The IUCN Red List 

of Threatened Species 2012: e.T192057A2034223). Here, we re-
port predation of an adult Cyrtodactylus cf. bidoupimontis (Bi-
doup Bent-toed Gecko) by an adult T. vogeli.

At 2145 h on 19 October 2019, near the Suoi Lanh Stream 
(11.46467°N, 108.06472°E; WGS 84; 1000 m elev.), within Gung 
Re Commune, Di Linh District, Lam Dong Province, Langbian 
Plateau, southern Vietnam, we observed an adult Cyrtodactylus 
cf. bidoupimontis being consumed by a T. vogeli (Fig. 1). The 
gecko was perched atop a rock when it was struck and held by 
a T. vogeli that was moving on the ground. The snake began tail 
first ingestion of the lizard ca. 2 min after capture and ingestion 
was completed in ca. 30 min. This adds to the very limited 
knowledge of the diet and natural history of species in the genus 
Trimeresurus.

TAN VAN NGUYEN, Save Vietnam’s Wildlife, Nho Quan, Ninh Binh, 
Vietnam (e-mail: tan@svw.vn); HIEU MINH PHAM, 248 Nguyen Thong 
Street, Phu Hai Ward, Phan Thiet City, Binh Thuan Province, Vietnam (e-
mail: phamminhhieu.ispace.it@gmail.com).

TRIMORPHODON TAU (Mexican Lyresnake). DIET. Trimorph-
odon tau is a nocturnal colubrid, widely distributed in Mexico 
along the coastal slopes and foothills of the Sierra Madre Ori-
ental, Sierra Madre Occidental, and Sierra Madre del Sur, and 
across the Mexican Plateau and the Mesa de Oaxaca (Heimes 
2016. Herpetofauna Mexicana. Vol. 1 Snakes of Mexico. Chim-
aira, Frankfurt. 572 pp.; Quintero-Díaz and Carbajal-Márquez. 
2017. Mesoam. Herpetol. 4:183–184). The diet of this snake is 
composed mainly of lizards of the genera Aspidoscelis and Sce-
loporus. However, there are few reports of specific prey, and in 
the case of Sceloporus, only S. cyanogenys, S. horridus, and S. spi-
nosus have been reported (Luria-Manzano et al. 2020. Herpetol. 
Rev. 51:159).

Here, we present a new prey species of T. tau based on a 
juvenile specimen (30 cm SVL) found on 1 February 2020, at 2437 
m elev., ca. 8 airline km E from Palo Alto, Municipality of El Llano, 
Aguascalientes, Mexico (21.92710°N, 101.88445°W; WGS 84). After 
gentle palpation we found that the T. tau had ingested a juvenile 
S. grammicus headfirst. The snake was released after gathering 
data. A photo voucher was deposited at the San Diego Natural 
History Museum (SDSNH_Herp_PC_05426; photo voucher). We 
captured the snake under scientific permit SGPA/DGVS/00966-
20, issued to the first and second author by the Secretaría de 
Medio Ambiente y Recursos Naturales (SEMARNAT).

GUSTAVO ERNESTO QUINTERO-DIAZ, Universidad Autónoma de 
Aguascalientes, Centro de Ciencias Básicas, Departamento de Biología, 
20131, Aguascalientes, Aguascalientes, Mexico (e-mail: gequintmxags@
hotmail.com); RUBÉN ALONSO CARBAJAL-MÁRQUEZ (e-mail: red-
man031@hotmail.com), TANIA RAMIREZ-VALVERDE (e-mail: trval-
verde@gmail.com), CAROLINA CHÁVEZ-FLORIANO (e-mail: caro_
azul3536@hotmail.com), ROBERTO ROQUE-LOZANO, Conservación de 
la Biodiversidad de México, A.C., Andador Torre de Marfil No. 100, 20229, 
Aguascalientes, Aguascalientes, Mexico (e-mail: robert.agui@gmail.com); 
MARIA FERNANDA BRIONES-RODRÍGUEZ, Universidad Autónoma de 
Aguascalientes, Centro de Ciencias Básicas, Departamento de Biología, 
20131, Aguascalientes, Aguascalientes, Mexico (e-mail: mferb@gmail.
com).

Fig. 1. Adult Trimeresurus vogeli consuming a Cyrtodactylus cf. bi-
doupimontis in Di Linh District, Lam Dong Province, Vietnam. 
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