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CAUDATA — SALAMANDERS

AMBYSTOMA CALIFORNIENSE (California Tiger Salamander). 
PREDATION. Although little appears to be reported on predation 
of Ambystoma californiense, the larvae are known to succumb to 
predatory attacks from Rana draytonii (California Red-legged 
Frog; Baldwin and Stanford 1987. Herpetol. Rev. 18:33), Sterna 
forsteri (Forster’s Tern), and Recuvirostra americana (American 
Avocet; Allaback et al. 2005. Herpetol. Rev. 36:50). During sur-
veys for special-status species at stock ponds in the eastern San 
Francisco Bay region (Contra Costa County, California, USA), we 
encountered two native predators that are frequently sympatric 
with A. californiense. 

While conducting nighttime surveys on 90 ponds in the up-
per Kellogg Creek watershed we detected movement on the wet 
edge of a pond (37.80140°N, 121.7163°W, WGS 84; elev. 210 m). 
Upon close inspection we found a late-stage A. californiense lar-
va (approximately 10 cm total length) emerging from the aquatic 
habitat. The larva had fully-formed gills and was also the color 
and form of a life stage that suggested it should remain in the 
pond for several more weeks (Alvarez and Foster 2016. Herp Na-
tion Magazine 19:28–30). When we attempted to collect the spec-
imen by hand for examination, we found an adult Actinemys pal-
lida (Western Pond Turtle) securely attached to the larva’s caudal 
fin (distal portion of the tail) in a firm bite. We grasped the turtle 
and lifted it along with the larval A. californiense, and within one 
or two seconds the turtle released the salamander. After a brief 
inspection, the turtle was released. The A. californiense larva had 
sustained a significant laceration to the distal portion of the tail, 
deep enough to penetrate the skin and into the musculature. As 
a result, a portion of the tail was partially disconnected, with a 
gap of approximately 1 cm wide on the dorsal ridge of the tail. 
Despite this substantial injury, the animal moved as would be 
expected for a non-injured salamander, walking and dragging 
its tail. The wound, despite its severity, did not appear to be life-
threatening and the larva was released back into the edge of the 
pond where within two or three seconds it moved into deeper 
water and out of sight.

At another pond (37.79000°N, 121.71880°W, WGS 84; elev. 
319 m), we encountered a Thamnophis atratus (Aquatic Garter-
snake) moving through the vegetation along the shoreline, pre-
sumably preying upon the larvae of extremely numerous Pseud-
acris sierra (Sierra Treefrog) and Anaxyrus boreas (Western Toad). 
Our attention was drawn to commotion in the adjacent upland, 
where a second adult Aquatic Gartersnake (approximately 60 
cm) was partially tucked into a hoof print from grazing cattle. On 
closer inspection, the snake appeared to be bracing itself as it at-
tempted to subdue and swallow a late-stage A. californiense larva 
(approximately 13 cm total length). The prey item was grasped 
by the head and periodically shook its tail from side to side, pre-
sumably attempting to escape. We observed the interaction for 
several minutes before the A. californiense larva was swallowed 

beyond its mid-section. At that point we presumed that the larva 
would be fully consumed, and resumed surveying the remainder 
of the pond. Preston and Johnson (2012. J. Herpetol. 46:221–227) 
investigated the feeding preferences of T. atratus at this site and 
others, and found that this species primarily feeds upon P. sierra 
and A. boreas. Among 60 snakes and 258 food items reported by 
Preston and Johnson (op. cit.), A. californiense was unrecorded in 
the diet of T. atratus. 

Our observations indicate that A. pallida and T. atratus will 
attempt to prey upon larval A. californiense in aquatic breeding 
habitat. In addition, the predatory incident with A. pallida oc-
curred at night (approximately 2100 h); this may have increased 
the turtle’s potentially successful predation attempt over a day-
time event, when salamander larvae can more rapidly perceive 
and evade predators.

JEFF A. ALVAREZ, The Wildlife Project, P.O. Box 188888, Sacramento, 
California 95818, USA (e-mail: jeff@thewildlifeproject.com); MARY A. 
SHEA, P.O. Box 1632, Brentwood, California 94513, USA.

AMBYSTOMA CALIFORNIENSE (California Tiger Salaman-
der). TERRESTRIAL ECOLOGY. Although recent research has 
begun to determine the extensive amount of terrestrial habitat 
that Ambystoma californiense requires relative to breeding loca-
tions, little information is available regarding upland site fidel-
ity following breeding migrations (Trenham et al. 2005. Ecol. 
Appl. 15:1158–1168; Searcy et al. 2011 in Alexander and Schlis-
ing [eds.], Research and Recovery in Vernal Pool Landscape, pp. 
73–78. Chico State University, California; Orloff 2011. Herpetol. 
Conserv. Biol. 6:266–276). During the winter of 2008–2009, while 
conducting a mark-recapture study, we observed aspects of up-
land habitat use by A. californiense. 

On 2 November 2008, we captured an adult A. californiense in 
a pitfall trap 580 m from the only breeding location on the Buena 
Vista Unit of the Ellicott Slough National Wildlife Refuge in Santa 
Cruz County, California, USA (36.93530°N, 121.82640°W, WGS84, 
elev. 132 m). The individual was captured within a narrow, 4 m-
wide strip of nonnative grass and landscaped plants between an 
isolated single-family residence and a small, 0.21-ha drift fence 
enclosure (Fig. 1). The male A. californiense was reproductive and 
detected early in the season outside the enclosure during only 
the second significant rainfall event of the year (> 2 mm). These 
data, combined with the constrained capture location, indicated 
that it over-summered within a few meters of the original cap-
ture site. The individual was released 37 m away on the opposite 
side of the enclosure at an oak woodland/nonnative grassland 
ecotone in the presumed direction of travel towards the breeding 
pond. Much of the remainder of the property, including the land 
between the release location and breeding pond, was considered 
atypical for the species, as it consisted of dense coastal scrub, 
closed-canopy coast live-oak woodland, closed-cone coniferous 
forest, maritime chaparral, and non-native Acacia forest with 
limited grassland or other open habitat. 
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On 6 February 2009, we captured the same A. californiense, 
identified by a photograph of the dorsal spot pattern and a single 
toe-clip, emigrating from the breeding pond where we were con-
ducting a mark-recapture population study of both A. californi-
ense and A. macrodactylum croceum (36.93050°N, 121.82650°W, 
WGS84; elev. 89 m; Fig. 1). On 23 February 2009, the individual 
was captured again in a pitfall trap at the upland enclosure with-
in 5 m of its initial release location. 

Reproductive A. californiense will emerge from over-sum-
mering retreats early in the rainy season and may spend several 
weeks or months to reach breeding sites. Ninety-six days elapsed 
between the time this individual was trapped at the upland 
site in November and when it was captured emerging from the 
breeding pond. It subsequently exhibited upland site fidelity by 
returning to its original upland location 17 d later. The round-
trip breeding migration for this individual required 113 d. 

Upland habitats used by A. californiense are typically open, 
including annual grassland and oak savannah, although chapar-
ral is used in Monterey County, California (Wang et al. 2009. Mol. 
Ecol. 18:1356–1374). Our data show that A. californiense are able 
to migrate at least 550 m through dense coastal scrub and closed-
cone coniferous forest during its breeding migration. Conserva-
tion planners must ensure that no barriers to terrestrial move-
ments are introduced that might inhibit breeding migrations or 
post-metamorphic dispersal to specific upland areas where A. 
californiense spends the majority of its life cycle. This observa-
tion supports the contention that focused studies are required 
to estimate density in occupied uplands and identify movement 

corridors (Searcy et al. 2008. Conserv. Biol. 22:997–1005), espe-
cially where A. californiense persists within a mosaic of vegetation 
communities or in habitat patches fragmented by human uses. 

This work was conducted under the authority of a United 
States Fish and Wildlife Service Endangered Species Recovery 
Permit, as well as California Department of Fish and Wildlife sci-
entific collecting permits and associated Memorandums of Un-
derstanding. We are grateful to Ellicott Slough National Wildlife 
Refuge Manager Diane Kodama for reviewing this manuscript, 
and Rachel Tertes, Meg Marriott, and Patrick Kearns of the Unit-
ed States Fish and Wildlife Service for acquiring funding and as-
sistance with drift fence installation.  

MARK L. ALLABACK (e-mail: markallaback@sbcglobal.net), DAVID 
M. LAABS, Biosearch Associates, P.O. Box 1220, Santa Cruz, California 
95061, USA; CHAD STEINER, 221 Baldwin Street, Santa Cruz, California 
95060, USA.

ECHINOTRITON MAXIQUADRATUS (Mountain Spiny Croco-
dile Newt). MORPHOLOGY. Spiny Crocodile newts of the genus 
Echinotriton are very secretive and their ecology and natural his-
tory are poorly known (Hernandez 2016. Crocodile Newts: The 
Primitive Salamandridae from Asia: the Genera Echinotriton and 
Tylototriton. Edition Chimaira, Frankfurt, Germany, 415 pp.). The 
recent description of a new species, Echinotriton maxiquadra-
tus, likewise encompasses a remarkably restricted geographic 
range in the mountains of South-eastern China. It is possible 
that the populations of these species are declining due to habitat 
disturbance (Hou et al. 2013. Zootaxa 3895: 89–102). However, 
despite the increasing attention on conservation of E. maxiqua-
dratus, nothing is known about its larval stage and morphology. 
Such information is crucial to protect breeding habitats for this 
endangered species. 

On 11, 12, and 13 July 2015, seven larvae were discovered 
in three small ponds of a subtropical perhumid evergreen 

Fig. 1. Initial and recapture locations of adult male Ambystoma 
californiense relative to the breeding pond, Buena Vista Unit, Ellicott 
National Wildlife Refuge, Santa Cruz County, California, USA.

Fig. 1. Echinotriton maxiquadratus larvae and their habitat in south-
western China. Upper left: old larva of 43 mm; Upper right: hatching 
larva of 16 mm; Lower: Small pond covered with dense vegetation 
were larvae were found. 

PH
O

TO
S 

BY
 A

XE
L 

H
ER

N
A

N
D

EZ



Herpetological Review 48(3), 2017

598    NATURAL HISTORY NOTES

broad-leaved forest of a mountain range in Southwestern China 
between Zhejiang, Fujian, Jiangxi and Guangdong provinces at 
1240 and 1320 m elev. Coordinates are not provided for conser-
vation purposes, following the suggestions of Hou et al. (2013, op. 
cit.). The air temperature was 19.6°C at night and 26.6°C during 
the daytime, that of the water 21.2°C (with larvae), and humidity 
79%. The average depth of water was 6–10 cm. pH recorded at the 
spawning site was between 7.3–7.6. All of these ponds were veg-
etated by Sphagnum moss and grasses, and populated by seven 
larvae of 1.6 to 4.8 cm in total length, which implied they were ca. 
4–6 weeks old when assuming a growth rate similar to E. chin-
haiensis (Hernandez 2016, op. cit.). The hatching larvae measure 
16 mm in total length, are yellowish to orange in color and turn 
pale grey with darker black coloration on the dorsum with age. 
Gills are present and show a reddish coloration. Larvae also have 
small white spots disposed irregularly on the dorsal part and gills. 
Brown to dark spots are also present on the tail and disappear 
with age (Fig. 1). The larvae were assigned to E. maxiquadratus 
based on genetic testing (Hernandez et al., in press). Moreover, 
I also found two adults by night depositing eggs near the ponds 
at the studied sites. These observations suggest that larval mor-
phology of E. maxiquadratus is quite similar to its congeners but 
differs by the bright yellowish coloration of hatching larvae and 
by having more small irregular white spots on the dorsum.

AXEL HERNANDEZ, Department of Environmental Sciences, Faculty 
of Sciences and Technics, University Pasquale Paoli of Corsica, France; e-
mail: hernandez.axel.1989@gmail.com.

EURYCEA AQUATICA (Brown-backed Salamander). NESTING. 
On 8 March 2016, we flipped a large rock to reveal two separate 
Eurycea aquatica nests numbering 67 and 80 eggs in a spring-fed 
stream in Knox County, Tennessee, USA (35.93830°N, 83.84720°W; 
WGS 84). Under a second smaller rock that was directly adjacent 
and under the first, we found a third nest numbering 89 eggs. We 
determined the sex of attending adults by the presence of mental 
glands in males. With these three nests, we found a total of one 
adult female and one adult male E. aquatica. Nearby, we flipped 
another large rock and the several smaller rocks underneath it. 
In total, these rocks revealed six nests and five adult female E. 
aquatica, as well as two dead and decomposing gravid females. 
In all cases, determining exactly which adults were with which 
nests was impossible due to the flow of the stream and disrup-
tion caused by lifting the rocks. We photographed and counted 
eggs from two of these nests, and they numbered 154 and 80, re-
spectively. 

Proposed communal nesting has been previously reported 
for other populations of the Eurycea bislineata species complex, 
including some in New York (Bishop 1941. New York State Mus. 
Bull. 324:1–365), Virginia (Wood 1953. Chicago Acad. Sci., Nat. 
Hist. Misc. 122:1–7), Ohio (Baumann and Huels 1982. J. Herpe-
tol. 16:818–823), Illinois (Jakubanis et al. 2008. Northeast. Nat. 
15:131–140), Ontario (LeGros 2011. Can. Field-Nat. 125:363–365), 
and Connecticut (Ferguson et al. 2014. JNAH 2014:87–92), al-
though some of these reports fail to distinguish between nests 
laid under the same object but separated by a small distance and 
those truly intermixed.

The taxonomy of the E. bislineata species complex is con-
tentious, and our taxonomic assignment of this population to E. 
aquatica reflects the best application of the available taxonomy 
to evolutionary relationships suggested by genomic data (Pier-
son et al., unpubl. data). Graham et al. (2010. IRCF Reptiles & 
Amphibians 17:168–172) report on the nesting behavior of E. 

aquatica, demonstrating both male and female attendance of 
clutches, with a mean clutch size of 65.93 (range 31–138). They 
speculated that their largest clutches might represent evidence 
of communal nesting, but they did not provide definitive proof. 
We likewise cannot be certain as to whether any of our individual 
nests contain eggs from different females, but the large size of 
one nest suggests the possibility. Regardless, the close proximity 
and dense aggregation of nesting females we observed is remark-
able even for members of the E. bislineata species complex, and 
we do not know of any previous records of deceased females in 
nesting aggregations.

TODD W. PIERSON (e-mail: tpierso1@vols.utk.edu) and TYSON PAUL-
SON, Department of Ecology and Evolutionary Biology, University of Ten-
nessee, Knoxville, Tennessee 37996, USA (e-mail: tpaulson@vols.utk.edu).

EURYCEA AQUATICA (Brown-backed Salamander) and EURY-
CEA CIRRIGERA (Southern Two-lined Salamander). HATCH-
ING. On 13 March 2016, we lifted a small rock in a spring-fed 
stream to reveal an adult female Eurycea aquatica attending 
a clutch of eggs in Knox County, Tennessee, USA (35.95239°N, 
83.88860°W; WGS 84). We momentarily positioned the rock at a 
90° angle, with the nest suspended vertically in shallow, slowly 
flowing water. Upon first examination, the nest consisted of ap-
proximately 40 eggs, at least half of which were occupied by vi-
able larvae. Within one minute, we noticed several of the larvae 
within the eggs squirming vigorously and with increasing inten-
sity. In the next 5 min., we watched as all but one larva pushed 
their way out of the eggs and swam into the water. Upon hatch-
ing, these larvae moved immediately to the gravel at the stream 
bottom and attempted to find refuge in interstitial space. On 29 
March 2016, we uncovered a female Eurycea cirrigera guarding a 
clutch of eggs under a rock in a second-order stream in Haber-
sham County, Georgia, USA (34.50396°N, 83.48103°W; WGS 84). 
This nest consisted of at least 44 eggs, and we did not notice any 
eggs that had already hatched. We temporarily flipped the rock 
upside down and rested the rock out of the water, and several of 
the larvae began to hatch. We placed the rock in shallow, slowly 
flowing water at a 90° angle. Within 5 min., approximately two-
thirds of the larvae had hatched and buried themselves in the 
silt below the rock. Warkentin (2011. Integr. Comp. Biol. 51:111–
127) reviewed plasticity of hatching in amphibians in response 
to environmental stimuli, including disturbance by potential 
predators. However, relatively few observations of the hatching 
of aquatic plethodontid salamander nests have been recorded 
(Petranka 1998. Salamanders of the United States and Canada. 
Smithsonian Institution Press, Washington D.C. 587 pp.), and ex-
pedited hatching in response to a potential predator is not yet 
documented. We acknowledge that we may have happened to 
uncover these nests in the process of hatching, but the speed with 
which the larvae hatched seems instead to suggest a response to 
the disturbance similar to that exhibited by other amphibians. 
The taxonomy of the Eurycea bislineata species complex is under 
investigation, and our identifications reflect the best application 
of the available taxonomy to evolutionary relationships suggest-
ed by genetic and genomic data (Timpe et al. 2009. Mol. Phylo-
genet. Evol. 52:368–376; Pierson et al., unpubl. data).

TODD W. PIERSON, Department of Ecology and Evolutionary Biology, 
University of Tennessee, Knoxville, Tennessee 37996, USA (e-mail: tpierso1@
vols.utk.edu); NATALIA J. BAYONA-VÁSQUEZ, Laboratorio de Genética 
de Organismos Acuáticos, Instituto de Ciencias del Mar y Limnología, 
Universidad Nacional Autónoma de México, México D.F. 04510, México 
(e-mail: njbayonav@gmail.com).
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DICAMPTODON TENEBROSUS (Coastal Giant Salamander). 
FEEDING BEHAVIOR AND DIET. Dicamptodon tenebrosus is 
an opportunistic predator that eats a wide variety of prey (Nuss-
baum et al. 1983. Amphibians and Reptiles of the Pacific North-
west. University Press of Idaho, Moscow. 332 pp.; Petranka 1998. 
Salamanders of the United States and Canada. Smithsonian In-
stitution Press, Washington, DC. 587 pp.). However, terrestrial 
earthworms (Class Oligochaeta: Order Megadrilacea) are rarely 
reported as part of the diet of wild D. tenebrosus. Here, we relate 
observations of D. tenebrosus feeding on two species of terres-
trial earthworms (Lumbricidae). These observations were made 
along small forest streams in northwestern Oregon, USA, which 
are described in detail elsewhere (Rombough 2017. Herpetol. 
Rev. 48:154–155). Several species of earthworms, including Lum-
bricus terrestris and Octolasion cyaneum, are locally abundant in 
this area.

Between 1840 and 2120 h on 30 October 2014, we observed 
four terrestrial (metamorphosed) D. tenebrosus (SVL = ca. 80 to 
> 120 mm) feeding along the edge of small streams in the afore-
mentioned area. These Dicamptodon were between 2 and 8 m 

from the stream when first observed. All were walking slowly over 
the surface; periodically, they were seen lowering their heads 
into the moss and wet leaves that covered the substrate. At ca. 
2100 h, one of these Dicamptodon (SVL = ca. 120 mm) caught 
a L. terrestris that was crawling over the wet leaves. The worm 
thrashed and attempted to crawl away with its anterior end, but 
the Dicamptodon swallowed it using quick jerks of its head. The 
entire process took <5 min. 

On 07 February 2015, between 1930 and 2200 h, we observed a 
larval (SVL = ca. 80 mm SVL) and two gilled adult (neotenic; SVL = 
ca. 120 and 150 mm) D. tenebrosus feeding on L. terrestris in a small 
stream. All Dicamptodon were in the shallow margins (depth < 20 
cm) of slow pools below debris (leaf and stick) jams, less than 30 
cm from the stream bank. Several additional Dicamptodon lar-
vae and gilled adults (SVL = ca. 50 to > 100 mm) were seen along 
the shallow margins of similar pools; L. terrestris experimentally 
dropped into these pools were immediately caught and eaten. 

At 2115 h, we found a larval D. tenebrosus (SVL = ca. 80 mm) 
on the gravelly bank of the stream, approximately 15 cm from 
the water. As we watched, it moved forward and caught an Oc-
tolasion cyaneum (Fig. 1). The Dicamptodon immediately swal-
lowed the anterior end of the worm. However, the worm was 
too large to eat quickly, and a battle ensued, in which the worm 
repeatedly dug into the gravel with its posterior end, dragging 
the Dicamptodon’s head down into the gravel, and partially 
pulling itself out of the Dicamptodon’s mouth. Periodically, the 
Dicamptodon jerked its head back, pulling the worm back out 
of the gravel, and re-swallowing the escaped portion. This pro-
cess continued for ca. 15 minutes, at which point we retreated 
so as not to disturb the salamander further. When we checked 
on the salamander approximately 10 minutes later, it was still on 
the bank, but we did not see the worm. At the time observations 
were made, the weather was cool (air temp. = 11°C) and rainy, 
and both L. terrestris and O. cyaneum were abundant on the soil 
surface and in leaf packs along the stream.

On 21 February 2016, between 2100 and 2400 hours, we ob-
served a larval (SVL = ca. 70 mm) and a gilled adult (SVL ≥ 90 
mm) D. tenebrosus feeding on L. terrestris that had washed into 
a small stream (Fig. 2). Both Dicamptodon were in shallow (≤15 
cm), slower-moving portions of the stream. At the time obser-
vations were made, the weather was cool (air temp. = 7°C) and 
rainy, and L. terrestris were abundant on the soil surface and in 
leaf packs along the stream. 

To the best of our knowledge, this report is the first account 
of larval Dicamptodon feeding out of water. Interestingly, both 
species of worms described here are not native to North America, 
but are introductions from Europe. Most existing studies do not 
mention lumbricid worms as items of Dicamptodon diet, but this 
may be an artifact of the studies’ timing or location. An indica-
tion that this phenomenon may be increasing and/or underes-
timated is the work of Parker (1994. Copeia 1994:705–718), who 
studied the diet of larval Dicamptodon in a stream in northwest 
California. Parker reported that, on two occasions following 
heavy rains, “a large proportion of salamanders collected had 
consumed terrestrial earthworms (Lumbricus sp.) that had been 
washed into the stream and dominated total diet volume”. 

We owe special thanks to Bill Fender of McMinnville, Oregon, 
for identifying O. cyaneum. 

CHRIS ROMBOUGH, Rombough Biological, PO Box 365, Aurora, Or-
egon 97002, USA (e-mail: rambo2718@yahoo.com); LAURA TRUNK, Jack-
son Bottom Wetlands Preserve, 2600 SW Hillsboro Hwy, Hillsboro, Oregon 
97123, USA. 

Fig. 1. Larval Dicamptodon tenebrosus eating Octolasion cyaneum on 
the rocky bank of a small stream.

Fig. 2. Neotenic Dicamptodon tenebrosus eating Lumbricus terrestris 
in the shallow margins of a stream. (The salamander pictured com-
pletely swallowed the Lumbricus within ca. 5 min.) 
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PLETHODON CINEREUS (Eastern Red-backed Salamander). 
HABITAT. Plethodon cinereus is a woodland salamander primar-
ily found in wooded areas and forests of northeastern United 
States and southeastern Canada (Petranka 1998. Salamanders 
of the United States and Canada. Smithsonian Institution Press, 
Washington, D.C. 587 pp.). As wooded areas and forests become 
more fragmented, understanding whether P. cinereus can use or 
traverse non-wooded habitats may become more important in 
determining the ability of this species to respond to the increased 
isolation of wooded fragments. Previous research has shown 
that P. cinereus can move limited distances across non-wooded 
habitats. For example, Marsh et al. (2004. Ecology 85:3396–3405) 
found that P. cinereus displaced up to 55 m into a field habitat 
were able to return to a forest habitat, and that P. cinereus would 
cross open field habitat to reach islands of wooded habitat up to 
25 m from a forested edge.

On 2 October 2016, we observed an adult P. cinereus (SVL 
ca. 4–5 cm) under an artificial cover board (61 m x 61 m x 2 cm) 
in a restored prairie habitat at the Granville Schools Land Lab, 
Granville, Licking County, Ohio, USA (40.08888°N, 82.54083°W; 
WGS84). The cover board had been originally placed in Spring 
2016 as part of a larger grid of cover boards used to monitor snake 
and small mammal distributions on the Granville Schools Land 
Lab, a 15-ha restored prairie/wetland system that was reclaimed 
from agricultural field (soybean and corn rotation) beginning in 
the summer of 2014. The two nearest wooded habitats are 300 m 
and 500 m from the cover board, suggesting the possibility the 
salamander moved that far from the nearest suitable habitat. The 
longest dispersal movement of P. cinereus observed to date is 143 
m through a forested habitat (Sterrett et al. 2015. Herpetol. Rev. 
46:71). In addition to the distance, the salamander would have 
crossed at least one two-lane road or school driveway to reach 
the cover board site from the nearest woodlands. Roads are of-
ten significant barriers to the movements of P. cinereus (Marsh et 
al. 2005. Conserv. Biol. 19:2004–2008, Marsh et al. 2008. Conserv. 
Genet. 9:603–613). We did not subsequently observe any sala-
manders under any cover boards, suggesting this salamander 
may have been transiting the area, perhaps dispersing among 
woodlands or engaging in a seasonal migration (e.g., Woolbright 
and Martin 2014. J. Herpetol. 48:546–551) and/or was not suc-
cessful at colonizing the prairie habitat.

We thank J. Reding for his driving the Land Lab restoration 
project, which was funded by the U.S. Fish and Wildlife Service’s 
Partners for Wildlife Program. We also thank J. Rettig and L. Smith 
for help in placing the cover boards.

GEOFFREY R. SMITH, Department of Biology, Denison University, 
Granville, Ohio 43203, USA (e-mail: smithg@denison.edu); WESLEY O. 
SMITH, Granville High School, 248 New Burg St. Granville, Ohio 43023, USA.

PLETHODON PETRAEUS (Pigeon Mountain Salamander). 
ARBOREAL BEHAVIOR. Plethodon petraeus is a species of 
conservation concern because it is only known to occur along 
approximately 17 km of the southeastern slope of Pigeon 
Mountain in northwest Georgia. Described as a crevice-
dwelling salamander, climbing behavior in in this species is well 
documented on rocky outcrops, cliff faces, and cave entrances 
(Wynn et al. 1988. Herpetologica 44:135–143; Jensen et al. 2002. 
Southeast. Nat. 1:3–16). Despite morphological adaptations for 
climbing and ample evidence of utilizing vertical exposed rock, 
there have been no reports of individuals on trees. 

At 2200 h on 21 April 2016 within Crockford-Pigeon Mountain 
Wildlife Management Area in Walker County, Georgia, USA 

(precise locality withheld due to conservation concerns) a 
female adult P. petraeus was observed 45 cm above the ground 
on the side of a moss-covered hardwood tree (Fig. 1). The tree 
was within 1 m of a rock outcrop. During this encounter, the 
individual was seen consuming an ant, a large component of 
this species’ diet (Jensen and Whiles 2000. J. Elisha Mitchell 
Sci. Soc. 116:245–250). Although it was not raining at the time 
of the observation, the location had received rainfall within the 
previous 24 h. This observation adds to the knowledge of this 
species’ foraging habits beyond the rock crevices they are closely 
associated with. It also adds to the increasing documentation of 
facultative use of vegetation by plethodontid salamanders for 
foraging (McEntire 2016. Copeia 104:124–131). 

KATE C. DONLON, 2021 Coffey Rd, Columbus, Ohio 43210, USA 
(e-mail: donlon.10@osu.edu); THOMAS C. McELROY, 1000 Chastain Rd, 
Kennesaw, Georgia 30144, USA (e-mail: tmcelro2@kennesaw.edu). 

PLETHODON WEHRLEI (Wehrle’s Salamander). ARBOREAL 
BEHAVIOR. Plethodon wehrlei is a little-studied species with 
a distribution largely within the Central Appalachian Plateau. 
Although Green and Pauley (1987. Amphibians and Reptiles 
of West Virginia. University of Pittsburgh Press, Pittsburgh, 
Pennsylvania. 241 pp.) note that P. wehrlei may occasionally 
ascend vegetation, a recent review on the arboreal ecology of 
Plethodontidae (McEntire 2016. Copeia 104:124–131) did not 
report arboreal behavior in P. wehrlei. Observations of arboreal 
behavior should be noted, as it may have potential implications 

Fig. 1. Plethodon petraeus foraging on the side of a tree, Crockford-
Pigeon Mountain Wildlife Management Area, Walker County, 
Georgia, USA. 
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for plethodontid research and conservation that occurs within 
the range of P. wehrlei as traditional sampling methods are often 
biased towards terrestrial behavior.

At 2200 h on 8 August 2013, numerous (> 5) P. wehrlei were 
noted climbing woody vegetation (e.g., Rhododendron maxi-
mum, Great Laurel, and Betula alleghaniensis, Yellow Birch) 
alongside a forest road in Monongahela National Forest, Ran-
dolph County, West Virginia, USA (38.63000°N, 79.88000°W, WGS 
84, elev. 1065 m) following a rain event. Immediately after, a 1 x 
20 m transect was searched for approximately 30 min. The tran-
sect was heavily vegetated with Yellow Birch and Great Laurel 
and had minimal herbaceous ground cover. Air temperature was 
approximately 20°C , humidity > 90%, and foliage and leaf litter 
were wet. Twenty-seven salamanders were recorded, including 
18 P. wehrlei, two P. glutinosus, five P. cinereus, and two Desmog-
nathus ochrophaeus. Twelve of the 18 (66%) P. wehrlei were found 
on woody vegetation (primarily branches of great laurel; Fig. 1) at 
a height of 0.5–1.5 m. The only other salamander found exhibit-
ing arboreal behavior was a single D. ochrophaeus. 

This observation highlights that vertical structure may be 
more important to P. wehrlei than previously noted and efforts 
should be made to adequately sample and address this habitat 
in future studies. 

MICHAEL GRAZIANO, 210 Kottman Hall, School of Environment and 
Natural Resources, The Ohio State University, Columbus, Ohio 43210, USA; 
e-mail: mpgraziano@gmail.com.

PLETHODON YONAHLOSSEE (Yonahlossee Salamander). AR-
BOREAL BEHAVIOR. At 2314 h on 27 August 2016, we observed 
an adult male Plethodon yonahlossee approximately one m off 
the ground on a small, dead hemlock tree in Smyth County, Vir-
ginia, USA (36.71450°N, 81.51010°W; WGS 84). The salamander 
had a large mental gland and sat vertically along the trunk with 
its head lifted just off the tree (Fig. 1). A review of climbing and 
arboreal behavior of plethodontid salamanders (McEntire 2016. 
Copeia 104:124–131) reported many instances of other Plethod-
on climbing trees, but to the best of our knowledge, this is the 
first documentation of this behavior in P. yonahlossee.

TODD W. PIERSON, Department of Ecology and Evolutionary Biol-
ogy, University of Tennessee, Knoxville, Tennessee 37996, USA (e-mail: tpi-
erso1@vols.utk.edu); WILL LATTEA (e-mail: will.lattea@gmail.com), EVIN 
T. CARTER, Department of Ecology and Evolutionary Biology, University 
of Tennessee, Knoxville, Tennessee 37996, USA (e-mail: ecarte19@vols.

utk.edu); LINDSEY HAYTER, Admiral Veterinary Hospital, 204 Watt Road, 
Knoxville, Tennessee 37934, USA (e-mail: lehayter28@hotmail.com).

TARICHA GRANULOSA (Rough-skinned Newt). PREDATION. 
Taricha granulosa is well-known for its toxicity to most verte-
brates (Petranka 1998. Salamanders of the United States and 
Canada. Smithsonian Institution Press, Washington, DC. 587 
pp.). Here, I relate an account of predation on an adult T. gran-
ulosa by Anas platyrhynchos (Mallard Duck). At 1100 h on 20 
January 2014, I saw a mixed flock of ducks which included 26 A. 
platyrhynchos feeding on a small farm pond in Marion County, 
Oregon, USA (45.2322°N, 122.7894°W, WGS 84; elev. 55 m). I 
watched the ducks from approximately 18 m away, using a pair 
of 10 x 25 binoculars. As I watched, a female A. platyrhynchos 
dipped her head underwater and caught an adult T. granulosa 
(ca. 75 mm SVL). The duck held the T. granulosa in its bill, with a 
grip just anterior to the hind legs. The bright orange venter of the 
T. granulosa was clearly visible, even without binoculars. 

The duck spent the next five minutes manipulating the 
squirming T. granulosa: shaking it, dipping it in the water, toss-
ing it in the air and catching it by a different part of the body. The 
latter movement appeared to be an attempt to re-position the 
T. granulosa in its bill. After five minutes, the duck managed to 
secure a grip on the T. granulosa’s head. At this point, the duck 
swallowed the T. granulosa head-first, a process that required al-
most a minute and involved much head-tossing and thrusting 
of its bill into the air. During this entire process, the duck con-
tinued swimming around on the pond. Using my binoculars, I 
watched the duck very closely for the next two hours. It spent this 
time swimming and preening in the same manner as the other A. 
platyrhynchos present. It showed no apparent ill effects, nor did 
it exhibit any behavior that I could distinguish as different from 

Fig. 1. Yonahlossee Salamander (Plethodon yonahlossee) climbing a 
tree, Smyth County, Virginia, USA.

Fig. 1. Wehrle’s Salamander (Plethodon wehrlei) exhibiting arboreal 
behavior.
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that of the other ducks in the flock. After two hours, all the ducks 
flew away. 

Unfortunately, I do not know the fate of the duck in this observa-
tion. Nonetheless, it is interesting that the duck was able to consume 
the newt, and that it did not exhibit symptoms of poisoning for at 
least two hours. Birds, including A. platyrhynchos, are reported to 
be highly susceptible to the toxin of T. granulosa (Storm 1948. Her-
petology of Benton Co., Oregon. Ph.D. Thesis, Oregon State Univ., 
Corvallis. 280 pp.; Brodie 1968. Copeia 1968:307–313; Mobley and 
Stidham 2000. Wilson Bull. 112:563–564). Indeed, the only existing 
account of duck predation on T. granulosa relates an observation of 
a female A. platyrhynchos found dead with an adult male T. granu-
losa in its crop (Storm, op. cit.). Existing data suggest that, were the 
duck affected by the newt’s poison, 15 min. is a sufficient interval 
in which to exhibit symptoms, particularly given the rapid meta-
bolic rate of ducks and the relatively short time required to induce 
symptoms in much larger animals (Brodie, op. cit.; Bradley and 
Klika 1981. J. Am. Med. Assoc. 246:247; Rombough 2008. Herpetol. 
Rev. 39:336). Although regional variation in newt toxicity has been 
documented (Brodie and Brodie 1990. Evolution 44:651–659; Brodie 
and Brodie 1991. Evolution 45:221–224), the reported susceptibil-
ity of birds suggests that the A. platyrhynchos would be expected to 
show some symptoms of poisoning, even at relatively low levels of 
toxicity. Why this one did not is puzzling. It is also puzzling that the 
newt’s noxious skin secretions did not repel the duck. It may be that 
dipping the T. granulosa in the water was the duck’s attempt to rinse 
off these skin secretions, though this is speculation on my part. 

This observation adds to a growing body of literature that 
suggests amphibians might be seasonally important food sourc-
es for ducks, particularly during periods of high protein need 
(Wells 2007. Ecology and Behavior of Amphibians. University of 
Chicago Press, Chicago, Illinois. 1400 pp.; Rombough and Brad-
ley 2010. Herpetol. Rev. 41:203), an aspect of the birds’ life history 
that might have been overlooked because of the timing and loca-
tion of many previous studies of A. platyrhynchos diet. 

I thank Michael O’Loughlin for reviewing this note. 
CHRIS ROMBOUGH, Rombough Biological, P.O. Box 365, Aurora, 

Oregon 97002, USA; e-mail: rambo2718@yahoo.com.

ANURA — FROGS

ADENOMERA HYLAEDACTYLA (Napo Tropical Bullfrog). 
PREDATION. There are many published accounts of Giant 
Fishing Spiders (Ancylometes rufus) and other ctenid spiders 

consuming frogs (Prado and Borgo 2003. Herpetol. Rev. 34:238–
239; Toledo 2005. Herpetol. Rev. 36:395–400; Melo-Sampaio 
et al. 2012. Herpetol. Rev. 43:636–637). At 2311 h on 5 August 
2011 an adult Adenomera hylaedactyla was found being preyed 
upon by an Ancylometes rufus in leaf litter (Fig. 1). Five minutes 
later, another spider (Ctenus sp.) was observed preying upon a 
juvenile A. hylaedactyla (Fig. 2). Both predation events occurred 
in a small forest fragment in Rio Branco, Acre, Brazil (9.911880°S, 
67.767382°W, WGS 84; 173 m elev.). At the time of the observation, 
the spiders were immobilizing the frogs by biting on either side 
of the body with their chelicerae and injecting venom into the 
lateral portion near the groin. Our observations lasted 30 minutes 
using white headlamps. We did not observe any resistance or 
fight behavior by the frogs, possibly due to the quick effect of the 
spiders’ toxins. 

PAULO ROBERTO MELO-SAMPAIO, Departamento de Vertebrados, 
Museu Nacional, Quinta da Boa Vista – São Cristóvão – CEP: 20140-040, Rio 
de Janeiro, Rio de Janeiro, Brazil (e-mail: prmelosampaio@gmail.com); LO-
RENA CORINA BEZERRA DE LIMA, Laboratório de Ecologia e Evolução, 
Instituto Butantan, Av. Dr. Vital Brazil, 1500 – Butantã – CEP: 05503-900 São 
Paulo, São Paulo, Brazil (e-mail: lorenacorinabezerradelima@gmail.com); 
JÚNIOR MARCOS LIMA MACIEL, (e-mail: junior.maciel@gmail.com); 
CAMILA MONTEIRO BRAGA DE OLIVEIRA, (e-mail: camila.mbo@gmail.
com); RAELLEN DA SILVA MOURA, União Educacional do Norte, BR 364 
Km 02 – Alameda Hungria, 200 – Jardim Europa II – CEP: 69.915-497, Rio 
Branco, Acre, Brazil (e-mail: raellensilva@gmail.com).

ATELOPUS CARRIKERI (Guajira Stubfoot Toad) and ATELOPUS 
LAETISSIMUS (Santa Marta Harlequin Frog). INTERSPECIFIC 
AMPLEXUS. Amphibian reproduction is linked to the commu-
nication strategies and the acoustic, visual, and chemical signals 
produced by breeding pairs (Bowcock et al. 2008. Anim. Behav. 
75:1571–1579; Wells 2010. The Ecology and Behavior of Amphib-
ians. University of Chicago Press, Chicago, Illinois. 1400 pp.). 
However, signals do not always guarantee intraspecific mating 
(Wells 2010, op. cit.). Here, we report the first observation of in-
terspecific amplexus between Atelopus carrikeri and A. laetis-
simus, two amphibian species endemic to the Sierra Nevada de 
Santa Marta, Colombia (SNSM). The SNSM is an isolated moun-
tain range located on the northeastern Caribbean coast of Co-
lombia. The SNSM National Park boasts extremely high levels of 
biodiversity and endemism and was recently ranked the world’s 
most irreplaceable protected site (Le Saout et al. 2013. Science 
342:803–805).

Fig. 1. Ancylometes rufus preying on an adult Adenomera hylaedactyla.

Fig. 2. Ctenus sp. preying on a juvenile Adenomera hylaedactyla.
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Atelopus carrikeri inhabits paramo ecosystems at high eleva-
tions between 2900 and 4800 m elev. (Rueda-Solano 2012. Her-
petotropicos 8:61–66; Rueda-Solano et al. 2016. J. Therm. Biol. 
58:91–98), whereas A. laetissimus inhabits cloud forests and is 
usually found at lower elevations of 1500–2800 m elev. (Ruiz-Car-
ranza et al. 1994. Revista Acad. Colomb. Ci. Exact. 19:153–163). 
The species are listed as Critically Endangered and Endan-
gered, respectively (http://dx.doi.org/10.2305/IUCN.UK.2010-
2.RLTS.T54496A11143667.en; http://dx.doi.org/10.2305/IUCN.
UK.2014-3.RLTS.T54519A3015811.en; 27 April 2017).

We recorded interspecific amplexus between a male A. car-
rikeri and female A. laetissimus (Fig. 1) at 2130 h on 20 June 2016, 
in cloud forest at a location locally known as the Pascual stream, 
in San Pedro de la Sierra, in the Cebolletas mountain range on 
the western slope of the SNSM, Cienaga, Colombia (10.91944°N, 
73.93056°W, WGS 84; 2000 m elev.). During our two-day field 
expedition, we recorded a reproductive event of A. laetissimus, 
with more than 20 observations of intraspecific A. laetissimus 
amplexus (Fig. 2). We easily recognized the male A. carrikeri due 
to its smooth skin with bright coloring and big size with sturdy 
limbs, and darkened iris; which is very different than male A. la-
etissimus. 

We are uncertain how this amplexus occurred since they are 
usually allopatric, utilizing different ecosystems in the SNSM. 
However, a plausible hypothesis is that the Pascual stream begins 
in the paramo and crosses a large part of the Cebolletas moun-
tain range until it reaches the Sevilla river. This path creates zones 
of contact between the paramo and forested ecosystems, which 
would allow for A. carrikeri individuals to disperse into the distri-
butional limits of A. laetissimus. This potential corridor may allow 
for the occurrences of interspecific amplexus between these two 
Atelopus species. The result of this amplexus may be the hybrid-
ization or introgression of genes between the two species, similar 

to reported hybridizations between Rhinella atacamensis and 
R. arunco (Correa et al. 2012. J. Herpetol. 46:568–577). However, 
we are not certain hybridization will happen. Our new finding of 
the amplexus between interspecific Bufonids accompanies other 
similar records within the family (Haddad et al. 1990. Rev. Bras. 
Biol. 50:739–744; Machado and Bernarde 2011. Herpetol. Notes 
4:167–169; Correa et al. 2012, op. cit.; Flores-Hernández and Mar-
tínez-Coronel 2014. Acta Zool. Mex. 30:395–398; Sodré et al. 2014. 
Herpetol. Notes. 7:287–288; Costa-Campos et al. 2016. Acta Zool. 
Mex. 32:385–386). Nonetheless, this finding could have important 
conservation implications for Atelopus populations in the SNSM. 

Fig. 2. Multiple intraspecific amplexus between conspecific Atelopus laetissimus encountered in the Pascual stream, in San Pedro de la Sierra, 
during 20–21 June 2016, in the Sierra Nevada de Santa Marta, Colombia.

Fig. 1. Interspecific amplexus between a male Atelopus carrikeri (top) 
and a female Atelopus laetissimus (bottom) from Pascual stream, 
2200 m cloud forest, during the reproductive season in June 2016, in 
the Sierra Nevada de Santa Marta, Colombia.
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Aplicada, Facultad de Ciencias Básicas, University del Magdalena, Santa 
Marta, Colombia (e-mail: joseluisperezgonzalez2407@gmail.com); NICO-
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Texas A&M University, College Station, Texas 77843, USA; Global Wildlife 
Conservation, PO Box 129, Austin, Texas 78767, USA (e-mail: nroach@
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ATELOPUS SPUMARIUS (Pebas Stubfoot Toad). BEHAVIOR. Un-
like the iconic Central American Atelopus species, little is known 
about the behavior of Amazonian Atelopus species. During field 
work in Amazonia I was able to observe and film, to my knowl-
edge, previously undescribed behavior of A. spumarius sensu 
lato (Lötters et al. 2002. Salamandra 38:95–104) in three different 
individuals of two different populations, one on each side of the 
Amapari River near the village of Serra do Navio, Amapá, Brazil 
(A: at 1120 h on 6 April 2016 at 0.9426000°N, 51.9437667°W, 108 m 
elev.; B: at 1340 h on 7 April 2016 at 0.88876°N, 52.02463°W, 91 m 
elev.; C: at 1120 h on 9 April 2016 at 0.88916°N, 52.02416°W, 91 m 
elev., WGS84). The animals were completely undisturbed when 
filmed in their natural habitat from a minimum distance of ca. 4 
m. The observed individuals were all adult males (A. SVL = 3.01 
cm, 1.47 g; B. SVL = 2.77 cm, 1.57 g; C. SVL = 2.85 cm, 1.41 g) that 
were calling at the time of encounter or started calling during the 
encounter. All three individuals were roaming on a branch or a 
tree trunk (Fig. 1) and eventually, when sitting, shortly rubbed 
their venters on the wood in a shaky or swaying movement. The 
behavior was initiated by slightly lifting the posterior, followed 
by moving the venter to the left and right in a swaying manner 
(video footage of this behavior can be viewed at: https://tinyurl.
com/hq7j4zs). In terms of duration it took ca. 4–5 s from begin-
ning to termination of this distinct behavior. In all incidents 
it was displayed in close proximity to the used calling spot on 
the same branch or tree trunk. The behavior was observed be-
fore as well as after calling activities. Further, in the footage of 
the third observation one can clearly recognize liquid excretion 
during the behavior (for video footage see: https://tinyurl.com/
y9ftpgv2). Since the same individual was filmed urinating some 
minutes prior to the excretion event (also visible in the footage), 
I have reason to assume a function other than bladder emptying, 

especially as the origin of the liquid cannot be stated with cer-
tainty. Further observations and examination of the secretion as 
well as the nature and texture of the skin in the involved area will 
help to understand whether the observed behavior could be a 
manner of territorial marking.

DANIELA C. RÖSSLER, Trier University, Department of Biogeography, 
Am Universitätsring 15, 54296 Trier, Germany; e-mail: roesslerdaniela@aol.
com.

BARYCHOLOS TERNETZI (Chimbo Frog). PREDATION. Barycho-
los is a monotypic genus containing only B. ternetzi (Craugasto-
ridae) and is endemic to the Cerrado biome (Valdujo et al. 2012. 
S. Am. J. Herpetol. 7:63–78). This species is commonly found in 
riverine forest litter and permanent streams with a rocky bed in 
the Cerrado and gallery forests (Bastos et al. 2003. Anfíbios da Flo-
resta Nacional de Silvânia, Estado de Goiás. Stylo Gráfica e Editora. 
Goiânia, Goiás. 29 pp.; Araújo et al. 2007. Check List 3:153–155). 

At 1910 h on 24 May 2016, we found an individual Ancylo-
etes concolor feeding on an adult male B. ternetzi (total length 
= 1.5 cm; municipality of João Pinheiro, Minas Gerais, Brazil; 
17.41121°S, 45.66604°W, WGS84; elev. 691). At the moment of the 
observation, the air temp. was 23°C and the water temp. 22°C. 
The predator was found with its prey already dead in the stream 
margin on stony substrate. 

Spiders from the genus Ancylometes are normally found as-
sociated with water bodies and can easily paddle on the water 
surface, diving for prey and away from predators (Höfer and 
Brescovit 2000. Insect Syst. Evol. 31:323–360). Besides preying 
upon invertebrates, they also prey on small vertebrates such as 
fish (Gasnier et al. 2009. In Fonseca et al. [eds.], A Fauna de Ar-
trópodes da Reserva Florestal Ducke: Estado Atual do Conheci-
mento Taxonômico e Biológico, pp. 223–230. Instituto Nacional 
de Pesquisas da Amazônia–INPA, Manaus) and anurans (Maffei 
et al. 2010. Herpetol. Notes 3:167–170; Bocchiglieri et al. 2010. 
Herpetol. Rev. 41:325; Moura and Azevedo 2011. Biota Neotr. 
11:1–3). To our knowledge, this is the first report of predation on 
B. ternetzi by A. concolor. After the observation, the frog and spi-
der were collected and deposited in the Museu de Zoologia João 
Moojen, at the Universidade Federal de Viçosa, Viçosa, Minas 
Gerais, Brazil (voucher number MZUFV 17150). 

We thank Antonio D. Brescovit for helping with the identifica-
tion of the spider species, Katie Lempke for English review, Den-
drus Projetos Ambientais e Florestais for financial support, and 
Sean Graham for editorial suggestions.

Fig. 1. Typical position of a male Atelopus spumarius sensu lato on a 
branch, in which the described behavior was observed. 

Fig. 1. Barycholos ternetzi being preyed upon by an Ancylometes con-
color in the municipality of João Pinheiro, Minas Gerais, Brazil.
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CALLIMEDUSA TOMOPTERNA (Tiger-striped Leaf Frog) 
and DENDROPSOPHUS MINUTUS (Lesser Treefrog). 
INTERSPECIFIC AMPLEXUS. Availability of reproductive sites, 
such as calling and oviposition sites, shared by anuran species 
might lead to interspecific matings, particularly when males 
perform active searches for females, use satellite behavior, or 
have limited capacity to discriminate between sexes, all of which 
are common behaviors in many Neotropical frogs (Sodré et al. 
2014. Herpetol. Notes 7:287–288; Rocha et al. 2015. Herpetol. 
Notes 8:213–215; Ceron and Zocche 2016. Herpetol. Rev. 
47:120). Herein we report two cases of interspecific amplexus 
between individuals from two different families: Hylidae and 
Phyllomedusidae. At 2041 h on 18 January 2016, we found many 
reproducing anuran species at a temporary pond, in Reserva 
Extrativista Arapixi, Boca do Acre, Amazonas, northern Brazil 
(8.993683°S, 67.831433°W, WGS 84; 137 m elev.). These species 
were: Callimedusa tomopterna, Dendropsophus leucophyllatus, 

D. marmoratus, D. minutus, D. sarayacuensis, Phyllomedusa 
bicolor, P. camba, Pithecopus palliatus, and Scinax garbei. 

We observed two pairs of male Dendropsophus minutus 
(Lesser Treefrog, Ranita Amarilla Común) amplexing male Cal-
limedusa tomopterna (Tiger-striped Leaf Frog) on vegetation 
around the pond. The pairs remained in amplexus and did 
minimal movements while being observed for 30 minutes. The 
first pair was found in inguinal amplexus (Fig. 1) while the sec-
ond pair was backwards with the mouth of the male D. minutus 
mouth directed just above the cloaca of C. tomopterna (Fig. 2). 
In the same pond we observed conspecific amplexus of adult D. 
minutus (Fig. 3), and P. camba. No females of C. tomopterna were 
found. Although interspecific amplexus has been documented 
in Amazonian species such as bufonids (Machado and Bernarde 
2011. Herpetol. Notes 4:167–169) and hylids (Aichinger 1987. 
Salamandra 23:269–276), amplexus between different families is 
rarely observed in nature (Carvalho and Nascimento 2012. Her-
petol. Rev. 43:461). 

This study was conducted with SISBIO permit #51748-1.
PAULO ROBERTO MELO-SAMPAIO, Programa de Pós-graduação em 

Zoologia, Museu Nacional, Quinta da Boa Vista, Rio de Janeiro, Rio de Janei-
ro, CEP: 20940-040, Brazil (e-mail: prmelosampaio@gmail.com); JOSIMAR 
COSTA DA SILVA, Instituto Desenvolver Amazonas - Av. Amazonas, 1728. 
Bairro Macaxeiral, Boca do Acre, Amazonas, CEP: 69850-000, Brazil.

CRAUGASTOR SABRINUS (Long-legged Stream Frog). DIET. 
Craugastor sabrinus (Craugastoridae) ranges from eastern Gua-
temala to the Maya Mountains in southern Belize (Crawford and 
Smith 2005. Mol. Phylogenet. Evol. 35:546–555). It is found in wet 
and moist tropical forests along rivers and streams. Listed as near 
threatened in the IUCN Red List, its population decline is mainly 
due to habitat degradation and loss, especially in Guatemala. 
Species from the genus Craugastor are opportunistic feeders and 
have been documented feeding on arthropods (Lieberman 1986. 
Acta Zool. Mex. 15:1–72). Despite being considered common in 
Belize, little is known about the natural history and diet of C. sab-
rinus. Here we report a vertebrate prey item for this species. 

At 0900 h on 7 Mar 2016, we observed a Scincella cherriei 
(Brown Forest skink; SVL ca. 60 mm) crossing the path on the 
Gibnut Trail in the Cockscomb Basin Wildlife Sanctuary in south-
ern Belize (16.78540°N 88.45860°W; WGS 84). The S. cherriei was 
disturbed by our movement and ran through leaf litter away from 

Fig. 1. Interspecific amplectant pair of males of Dendropsophus 
minutus and Callimedusa tomopterna. 

Fig. 2. Another interspecific amplectant pair of males of Dendropso-
phus minutus and Callimedusa tomopterna with unusual position.

Fig. 3. Syntopic conspecific amplectant pair of Dendropsophus 
minutus.
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the path. We then observed the S. cherriei encounter a C. sabrinus 
(SVL ca. 80 mm), which promptly proceeded to feed on the skink, 
with only the tail of the skink remaining outside the mouth of the 
frog when first observed by us (Fig. 1). We observed the S. cher-
riei moving within the body cavity of the C. sabrinus for approxi-
mately five minutes. Although we did not stay to observe the frog 
completely ingest the skink, we consider S. cherriei to be a prey 
item of the C. sabrinus. 

MARY-RUTH LOW, Wildlife Reserves Singapore, 80 Mandai Lake Rd, 
Singapore 729628 (e-mail: maryruth.low@wrs.com.sg); BRADLEY NISSEN, 
2305 Shelby Dr, Charlottesville, Virginia 22901, USA; GLISELLE MARIN, 
5619 Moguel & Lizarraga Ave, Belize City, Belize, Central America; JORDI 
JANSSEN, Dijkstraat 1, 6701 CH Wageningen, Netherlands.

ELEUTHERODACTYLUS PLANIROSTRIS (Greenhouse Frog). 
PREDATION. Eleutherodactylus planirostris is a small direct-
developing frog native to Cuba, Isla de Juventud, the Cayman Is-
lands, and the Caicos Islands (Frost 2016. Amphibian Species of 
the World: an Online Reference. Version 6.0, http://research.amnh.
org/herpetology/amphibia/index.html) [Accessed 2017.03.20]. 
American Museum of Natural History, New York) and introduced 
to the southeastern USA, Hawaii, Hong Kong, Guam, Philippines, 
Jamaica, Honduras, Surinam, Isla de Guanaja (Honduras), and Ve-
racruz, Mexico (Frost, op. cit.; Olson et al., 2011. Pacific Sci. 66:255–
270). Predators of E. planirostris in its native range include inverte-
brates, frogs, mammals, birds, lizards, and snakes (Henderson and 
Powell 1999. In Crother [ed.] Caribbean Amphibians and Reptiles, 
pp. 223–268. Academic Press, San Diego, California), including 
three species of Cubophis (Henderson and Powell 2009. Natural 
History of West Indian Reptiles and Amphibians. University Press 
of Florida, Gainesville. 495 pp.). In the introduced range, preda-
tion is less well-documented. Diadophis punctatus (Ring-necked 
Snake) is the only predator native to the USA known to consume 
E. planirostris (Meshaka 2011. Herpetol. Conserv. Biol. 6:1–101). 
Although Ernst and Ernst (2003. Snakes of the United States and 
Canada. Smithsonian Institution Press, Washington D.C. 661 
pp.) list E. planirostris as a prey item of Rhadinaea flavilata (Pine 
Woods Snake), they provide no documentation and none of the 
references cited therein contain additional information. Here we 
document predation on E. planirostris by R. flavilata.

At 1856 h on 11 October 2016, we captured a juvenile R. fla-
vilata (HM 163103) that had eaten an adult E. planirostris (HM 
163012) at a private residence in Alachua County, Florida, USA 

(29.658926°N, 82.379202ºW; WGS84). Rhadinaea flavilata eat 
primarily amphibians, especially hylid frogs (Ernst and Ernst, 
op. cit.). Other members of the genus Rhadinaea feed on eleu-
therodactylid frogs throughout Central and South America 
(Myers 1974. Bull. Am. Mus. Nat. Hist. 153:1–268), as well as on 
lizards, salamanders, amphibian eggs, and other anurans, in-
cluding some highly toxic dendrobatids (Lenger et al. 2014. Her-
petol. Notes 7:83–84). Other predators of E. planirostris in parts 
of its introduced range include Osteopilus septentrionalis (Cuban 
Treefrog; Meshaka, op. cit.), which is also a predator in the na-
tive range (Henderson and Powell, op. cit.), and Boiga irregularis 
(Brown Treesnake) on Guam (Mathies et al. 2012. Herpetol. Rev. 
43:143–144).

ANDREW M. DURSO, Department of Biology, Utah State University, 
Logan, Utah 84322, USA (e-mail: amdurso@gmail.com); LUKE SMITH, 
3716 NW 7th Place, Gainesville, Florida 32607, USA (e-mail: smithsqrd@
gmail.com).

GASTROPHRYNE OLIVACEA (Western Narrow-mouthed Toad). 
PREDATION. On 12 November 2016, 11.5 km SE of Valentine, Jeff 
Davis County, Texas, USA (30.5217°N, 104.4020°W; WGS 84), we 
found a dead Gastrophryne olivacea impaled on a barbed wire 
fence (Fig. 1) at a known Loggerhead Shrike (Lanius ludovicia-
nus) larder. Documented predators of G. olivacea include snakes 
(Agkistrodon contortrix, Thamnophis spp.) and other frogs (Litho-
bates spp.). Gastrophryne olivacea possess toxic and slippery skin 
secretions that may afford them some protection from predation 
(Dodd 2013. Frogs of the United States and Canada. Volume 1. The 
John Hopkins University Press, Baltimore, Maryland. 460 pp.). To 
our knowledge, this is the first record of shrike predation upon G. 
olivacea (Clark 2011. Son. Herpetol. 24:20–22; Dodd 2013, op. cit.). 
The specimen is deposited in the James F. Scudday vertebrate col-
lection at Sul Ross State University (SRSU 6928).

Fig. 1. Gastrophryne olivacea fatally impaled by a Loggerhead Shrike. 

Fig. 1. Craugastor sabrinus ingesting a Scincella cherriei. 



Herpetological Review 48(3), 2017

NATURAL HISTORY NOTES     607

CRYSTAL KELEHEAR (e-mail: crystal.kelehear@hotmail.com), MOR-
GAN SEILER (e-mail: morgan_seiler@yahoo.com), and SEAN P. GRAHAM, 
Department of Biology, Geology, and Physical Sciences, Sul Ross State Uni-
versity, Alpine, Texas, 79832, USA (e-mail: sean.graham@sulross.edu). 

HYPSIBOAS ALBOMARGINATUS (White-edged Treefrog). PRE-
DATION. Here we report opportunistic predation of Hypsiboas 
marginatus by Attila rufus (Gray-hooded Attila; Tyrannidae), a 
bird endemic to the Atlantic Forest of eastern Brazil (Sick 1997. 
Ornitologia Brasileira. Editora Nova Fronteira. Rio de Janeiro. 
912 pp.). At 1030 h on 30 September 2008 in Bairro Guaraú, 
municipality of Peruíbe, state of São Paulo, Brazil (24.358850°S, 
47.018913°W; WGS 84), an adult A. rufus was observed captur-
ing a frog in a pond on a dirt road. After that, the bird flew and 
perched in a tree, where it was photographed with a H. albomar-
ginatus in its bill (Fig. 1A). The bird beat the frog against a branch 
several times. The frog gave a distress call and inflated its body. 
After subjugating the frog, the bird swallowed it posterior-first. 

At 1145 h on 8 September 2012, at Opashaus Lodge, mu-
nicipality of Domingo Martins, state of Espírito Santo, Brazil 
(20.348391°S, 40.675957°W, WGS 84), an adult A. rufus was ob-
served swallowing an individual of H. albomarginatus (Fig. 1B). 
It took 40 min. to the complete ingestion (also posterior-first). 
This is the first record of predation of H. albomarginatus by A. 
rufus. Although there are no Neotropical birds that are entirely 
frog specialists, frogs seem to be frequent opportunistic prey for 
avian taxa in this region (Toledo et al. 2007. J. Zool. 271:170–177). 
We thank Almir Almeida and Mario Candeias for sharing their 
observations and photographs

JOÃO PAULO GAVA JUST, Programa de Pós-Graduação em Biologia 
Animal (PPG-BA), Departamento de Ecologia, Zoologia e Genética, Univer-
sidade Federal de Pelotas (UFPel), Capão do Leão, Rio Grande do Sul, Brazil 
(e-mail: joaop_gava@hotmail.com); JAIRO JOSÉ ZOCCHE, Programa de 
Pós-Graduação em Ciências Ambientais (PPG-CA), Laboratório de Ecologia 
de Paisagem e de Vertebrados, Universidade do Extremo Sul Catarinense 
(UNESC), Ave. Universitária, 1105, Criciúma, Santa Catarina, Brazil (e-mail: 
jjz@unesc.net).

LEPTODACTYLUS CAATINGAE. PREDATION. Little is known 
about the natural history of Leptodactylus caatingae, a species 
that inhabits the Caatinga of northeastern Brazil. This species is 
recognized as an explosive breeder that reproduces at temporary 

ponds (Heyer and Juncá 2003. Proc. Biol. Soc. Washington 
116:317–329; Magalhães et al. 2013. S. Am. J. Herpetol. 8:203–210) 
and can be found within highly human-disturbed areas (Vieira 
et al. 2012. Bol. Mus. Para Emílio Goeldi. Cienc. Nat. 7:153–156). 
Here we present the first report on its predators. 

At 2000 h on 24 February 2016, we found a juvenile Lepto-
dactylus fuscus (SVL = 31.2 mm; head width = 11 mm) feeding 
on a juvenile of L. caatingae (SVL = 24.2 mm; head width = 8.2 
mm), near a small temporary pond formed after heavy rains, at 
vacant land inside urban perimeter in the municipality of Jequié, 
Bahia, Brazil (13.840533°S, 40.072654°W, WGS 84; elev. 194 m). At 
the moment we found them, the juvenile L. fuscus had already 
captured the juvenile L. caatingae and had swallowed its left 
leg almost entirely (Fig. 1). The prey struggled for about 20 min. 
to disentangle from the mouth of the predator. When it finally 
managed to liberate itself, its left foot was already completely di-
gested. It is possible that our presence with lamps and camera 
disturbed the predator and hence helped the juvenile L. caatin-
gae to get free. Or it is possible that the prey was too big to be 
swallowed completely (the prey made up 77.6% of the predator’s 
length). We collected both frogs and deposited them in the her-
petological collection of Universidade Estadual do Sudoeste da 
Bahia (MHNJCH 1079 and MHNJCH 1080 for L. caatingae and L. 
fuscus, respectively). 

Although it is known that L. fuscus is an opportunistic preda-
tor (Sugai et al. 2012. Biota Neotrop. 12:99–104) and that anuro-
phagy is common in the family Leptodactylidae (Measey et al. 
2015. PeerJ 3:e1204, DOI 10.7717/peerj.1204), this is the first re-
port of L. fuscus preying on other frogs. 

We thank Nathana Pereira for helping with fieldwork. The 
frogs were collected under ICMBio/SISBIO permit #35068.

GABRIEL NOVAES-E-FAGUNDES, Programa de pós-graduação em 
Zoologia, Universidade Estadual de Santa Cruz, Rodovia Jorge Amado, km 
16, CEP 45662-900, Ilhéus, Bahia, Brazil (e-mail: gnovaesefagundes@gmail.
com); JULIANA ZINA, Departamento de Ciências Biológicas, Universidade 
Estadual do Sudoeste da Bahia, Avenida José Moreira Sobrinho, Jequiez-
inho, CEP 45208-091, Jequié, Bahia, Brazil. 

LEPTODACYLUS INSULARUM (San Miguel Island Frog). DE-
FENSIVE BEHAVIOR. Leptodactylus insularum is a common 
terrestrial inhabitant of lower elevations of southern Central 
and northern South America. Until recently the northern popu-
lations of the species were regarded as a synonym of L. bolivi-
anus (Savage 2002. The Amphibians and Reptiles of Costa Rica: A 

Fig. 1. Hypsiboas albomarginatus being preyed upon by Gray-hood-
ed Attila (Attila rufus) in southeast Brazil. A) Predation event from 
Bairro Guaraú, state of São Paulo. B) Predation event from Opashaus 
Lodge, state of Espírito Santo. 
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Fig. 1. Leptodactylus fuscus ingesting left leg of a juvenile of Lepto-
dactylus caatingae.
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Herpetofauna between Two Continents, between Two Seas. Uni-
versity of Chicago Press, Chicago, Illinois. 934 pp.; Heyer and de 
Sá 2011. Contrib. Zool. 635:1–58). 

On 12 March 2015, I caught an adult specimen of L. insularum 
ca. 300 m NW of La Gamba Tropical Research Station, approx. 10 
km NW Golfito, Provincia de Puntarenas, Costa Rica (8.70312°S, 
83.20456°W, WGS 84; elev. 120 m). The individual was placed in 
a bag overnight and handled for a photo session the next morn-
ing. During manipulation the frog inflated its body and raised its 
legs and body well above the ground, displaying the aposematic 
coloration of the posterior thighs (Fig. 1). This behavior lasted for 
a short while (< 20 sec) and could be repeated several times by 
tapping the frog gently on its head.

Defensive behaviors of frogs were recently reviewed by Toledo 
et al. (2011. Ethol. Ecol. Evol. 23:1–25). Accordingly, a behavior as 
described above is classified as full body-raising with legs vertically 
stretched, showing aposematic colors. Within the genus, full 
body-raising has been described from L. labyrinthicus, L. laticeps, 
L. latrans, and L. mystacinus, but apparently not from members 
of the L. bolivianus group (Toledo et al., op. cit.). According to 
Toledo et al. (op. cit.), the behavior is common in species with 
noxious skin secretions. Toxic skin secretions are known from a 
number of species of the genus (e.g., Ryan et al. 2010. Herpetol. 
Rev. 41:337–338; Toledo et al. 2011, op. cit.; Haddad et al. 2013. 
Guia dos Anfíbios da Mata Atlântica: Diversidade e Biologia. 
Anolisbooks, São Paulo. 544 pp.), but to my knowledge not yet 
from L. insularum, but they are likely to occur.

Many thanks to Jörg Scheidung and Jeff Schreiner for their 
help in the field and to Mark Scherz for his help in the office.

MICHAEL FRANZEN, Zoologische Staatssammlung München (ZSM-
SNSB), Münchhausenstrasse 21, 81247 München, Germany; e-mail: 
michael.franzen@zsm.mwn.de.

LIMNONECTES PALAVANENSIS (Smooth Guardian Frog). 
PREDATION. Limnonectes palavanensis is a nocturnal leaf-
litter frog found in the western and northern part of Borneo and 
Palawan Island of the Philippines (Das 2007. A Pocket Guide: 
Amphibians and Reptiles of Brunei. Natural History Publications 
[Borneo], Kota Kinabalu, Sabah, Malaysia. 208 pp.). This small 
frog (snout–urostyle length: males = 21–30 cm, females = 28–33 
cm) inhabits the forest floor of primary and secondary mixed-
dipterocarp forest, where males sporadically call to attract 
females. Females lay eggs in the leaf litter and the eggs are 

guarded by the males until hatching. The male then transports 
the newly hatched tadpoles to small bodies of water (Inger and 
Voris 1988. Copeia 1988:1060–1061; Goyes Vallejos 2016. Doctoral 
Dissertation. University of Connecticut, Storrs, Connecticut). 
Instances of predation have never been reported for Limnonectes 
palavanensis. Here, we report a predation event by the Rough-
backed Snake (Xenodermus javanicus) of an adult female of L. 
palavanensis. Seemingly a frog specialist, X. javanicus is active at 
night and it has been observed foraging under dead leaves on the 
forest floor, prime L. palavanensis habitat (Stuebing et al. 2014. A 
Field Guide to the Snakes of Borneo. Natural History Publications 
[Borneo], 2nd edition, Kota Kinabalu, Sabah, Malaysia. 310 pp.). 

This observation took place at the Kuala Belalong Field Studies 
Centre (KBFSC), located within the Ulu Temburong National 
Park (Brunei Darussalam; 4.546°N, 115.157°E; WGS 84). On the 
night of 16 October 2014, we observed an adult X. javanicus with 
its stomach engorged, close to an artificial pool sporadically used 
by males of L. palavanensis to deposit tadpoles. The individual 
was taken to the KBFSC Laboratory to be photographed and 
released the following night (Fig. 1A). At 0900 h on 17 October 
2014, a regurgitated individual of L. palavanensis was found in 
the terrarium where the individual X. javanicus was held. Upon 
examination, we found that it was an adult female (Fig. 1B). 
This observation constitutes the first record of predation of L. 
palavanensis. 

Fig. 1. Leptodactylus insularum (San Miguel Island Frog) exhibiting 
defensive behavior.

Fig. 1. A) Rough-backed Snake (Xenodermus javanicus) after 
regurgitation occurred. B) Regurgitated individual of Limnonectes 
palavanensis.



Herpetological Review 48(3), 2017

NATURAL HISTORY NOTES     609

JOHANA GOYES VALLEJOS, Department of Ecology and 
Evolutionary Biology, University of Connecticut, Storrs, Connecticut, USA 
(e-mail: johana.goyes@uconn.edu); HANYROL H. AHMAD SAH, Faculty 
of Science, Universiti Brunei Darussalam, Tungku Link, Gadong BE 1410, 
Brunei Darussalam. 

LITHOBATES SPHENOCEPHALUS (Southern Leopard Frog) 
and AMBYSTOMA MACULATUM (Spotted Salamander). 
INTERSPECIFIC AMPLEXUS. Interspecific amplexus has been 
described in a variety of both native and invasive anurans, 
especially in those species that have explosive reproductive 
events (Wells 2007. The Ecology and Behavior of Amphibians. 
University of Chicago Press, Chicago, Illinois. 1400 pp.). When 
multiple anuran species are breeding in aggregations there may 
be misidentification during the mating process. The literature 
reports males attempting to mate with inanimate objects, other 
males, dead conspecifics, and individuals of other species 
(Bedoya et al. 2014. Herpetol. Notes. 7:515–516; Rocha et al. 
2015. Herpetol. Notes. 8:213–215). The literature usually reports 
incidences of interspecies amplexus between organisms of the 
same order (generally between anurans). However, multiple 
instances of interspecific amplexus between anurans and 
caudates have been described. Here I report the interspecific 
amplexus between an anuran, Lithobates sphenocephalus, and a 
caudate, Ambystoma maculatum.

During the spring amphibian migrations in Harford County, 
Maryland, USA (39.2555°N, 76.15480°W, WGS84; elev. 6.5 m), 
multiple species of amphibians breed simultaneously in the 
same ephemeral wetlands. At 2144 h on 25 March 2015, an adult 
L. sphenocephalus was found in amplexus with an adult A. macu-
latum (Fig. 1) in an ephemeral roadside ditch less than 1 m from 
the edge of a road. The area is part of a large wetland complex 
with breeding Anaxyrus americanus, L. sylvaticus, Pseudacris 
crucifer, Acris crepitans, and L. palustris all present within the 
same wetland complex that night. After photos were taken, the 
animals were released back into the roadside ditch. The A. macu-
latum immediately swam away and started struggling violently 
to remove the L. sphenocephalus, but was unable to accomplish 
this in the 20 min. they were observed. There has been no other 
observed interspecific amplexus at the site within the last two 
years.

I thank Richard Seigel for his review and comments on this 
note.

HUNTER J. HOWELL, Department of Biological Sciences, Towson 
University, 8000 York Road, Towson, Maryland 21252-0001, USA; e-mail: 
hhowel1@students.towson.edu.

OREOPHRYNELLA QUELCHII (Roraima Black Frog). ARBORE-
AL NIGHT SHELTER. The Guayana highlands of South America, 
also known as Pantepui, constitute a singular biogeographical 
province recognized by the uniqueness of its biota, biodiver-
sity and endemism. This region is characterized by sandstone 
tabletop mountains (tepuis) that often emerge as high-elevation 
“islands” (1500–3000 m elev.) in the overall landscape (Huber 
1995. In Steyermark et al. [eds.], Flora of the Venezuelan Guay-
ana, pp. 1–61. Timber Press, Portland, Oregon). Bufonids of the 
genus Oreophrynella are endemic to the summits and slopes of 
the eastern tepuis in southern Venezuela and adjacent Guyana 
and Brazil (ca. 1067–2800 m elev.). This genus currently contains 
nine species. They are clearly distinguished from other bufonids 
by their small size, thick skin between digits, and opposable toes 
(Kok 2009. Zootaxa 2071:35–49). Most of the species are diurnal 
rock dwellers with terrestrial habits (McDiarmid and Gorzula 
1989. Copeia 1989:445–451; Señaris et al. 1994. Publ. Asoc. Ami-
gos de Doñana 3:1–37; Señaris 1995. Mem. Soc. Cienc. Nat. La 
Salle 140:177–182; Señaris et al. 2005. Pap. Avul. Zool. 45:61–67). 
Oreophrynella highland species are found active mainly on bare 
sandstone in open areas on the tepuis or resting beneath rocks, 
but occasionally they can be observed sitting < 1 m above ground 
on leaves of Stegolepis guianensis, Lomaria sp., and Brocchinia 
hechtioides (McDiarmid and Gorzula 1989, op. cit.). Although 
McDiarmid and Gorzula (1989, op. cit.) have studied at least four 
species of Oreophrynella (including O. quelchii) in four tepuis, 
it is not clear what species they reported climbing bushes, and 
importantly, why these rock dwellers may engage in such climb-
ing. The two upland species O. dendronastes and O. macconnelli 
have arboreal habits and are primarily found associated to veg-
etation (Lathrop and MacCulloch 2007. Herpetologica 63:87–93; 
Kok 2009, op. cit.).

Oreophrynella quelchii is a small toad (SVL = 18–23 mm), 
endemic to the summit of Roraima and Wei-Assipu tepuis, near 
the borders of Venezuela, Guyana and Brazil, between 1700–
2800 m elev. (MacCulloch et al. 2007. Herpetol. Rev. 38:24–30). 
Oreophrynella quelchii is diurnal and terrestrial, and is usu-
ally found on bare sandstone or open bare rocky surfaces, but 
also in peat patches along or near small streams or temporary 
puddles. This species is listed as Vulnerable (Hoogmoed and 
Señaris 2004. http://dx.doi.org/10.2305/IUCN.UK.2004.RLTS.

Fig. 1. Interspecific amplexus by Lithobates sphenocephalus on 
Ambystoma maculatum.

Fig. 1. Oreophrynella quelchii resting in a tangle of lichen attached 
to a Bonnetia roraimae bush at the summit of Mount Roraima, Ven-
ezuela.
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T54853A11216183.en; 28 Mar 2017) because it is only known 
from two localities. Although this species is common on the 
summit of the Roraima tepui and its population is apparently 
stable, their behavior and ecology remained virtually unknown.

Here, we report on an opportunistic observation on the use 
of a bush as a night shelter by O. quelchii. This record was made 
at the summit of Roraima tepui (5.161255°N, 60.781025°W, WGS 
84; 2277 m elev.) on 19 November 2015 at 1936 h. We observed an 
adult O. quelchii lodged within a small tangle of lichen attached 
to a small Bonnetia roraimae bush, at approximately 50 cm above 
the ground (Fig. 1). The toad remained immobile during the 20 
min we stayed observing it.

Our observation confirms the ability of O. quelchii to climb 
in vegetation. While the species inhabiting the sandstone sum-
mits of the tepuis are primarily rock dwellers (McDiarmid and 
Gorzula 1989, op. cit.), we believe that the capacity of O. quelchii 
to climb bushes at night could be a way to reduce predation by 
terrestrial spiders (Theraphosidae). Theraphosid spiders are the 
only known potential predator for O. quelchii so far (McDiarmid 
and Gorzula 1989, op. cit.). This predator is nocturnal and may 
easily predate O. quelchii in the terrestrial environment, both on 
top of or beneath the sandstone rocks where this species is gen-
erally found. This is the first record of diurnal O. quelchii climb-
ing bushes to refuge at night probably to protect themselves 
from predation by nocturnal, terrestrial theraphosid spiders at 
the ground level in open bare rocky areas.

We are grateful to Crystal Kelehear for the constructive criti-
cisms that have improved this manuscript.

ITALO MOURTHE (e-mail: imourthe@gmail.com) and EMIL HER-
NANDEZ, Programa de Pós-graduação em Biodiversidade e Conservação, 
Laboratório de Zoologia, Faculdade de Ciências Biológicas, Universidade 
Federal do Pará, Rua José Porfírio, 2515, Esplanada do Xingu, 68.372-040, 
Altamira, Pará, Brazil (e-mail: emilhjh@ufpa.br); J. CELSA SEÑARIS, Insti-
tuto Venezolano de Investigaciones Científicas, Centro de Ecología, Labora-
torio de Ecología y Genética de Poblaciones, Altos de Pipe, Apartado Postal 
21827, Caracas 1020-A, Venezuela (e-mail: celsisenaris@gmail.com). 

PHYLLOMEDUSA VENUSTA (Lovely Leaf Frog). DIET. Phyllome-
dusa venusta is an arboreal frog found in northern Colombia, the 
valley of Magdalena, the Darién on both sides of the Colombia-
Panamá border, and western Venezuela. The species is common, 
but populations are decreasing due to deforestation by agricul-
tural and livestock activities, illegal plantations, human estab-
lishments, and use of agrochemicals (Rodríguez-Mahecha et al. 
2008. Guía Ilustrada de Fauna del Santuario de Vida Silvestre Los 
Besotes,Valledupar, Cesar, Colombia. Editorial Panamericana, 
Formas e Impresos, Bogotá, Colombia. 574 pp.). The food habits 
and many other aspects of its biology and ecology are unknown.

Herein we describe the diet of P. venusta in the dry tropical 
forest of Colombia at three sites: 1) The Natural Reserve of Civil 
Society Campoalegre, Municipality Los Cordobas, Department 
of Cordoba (8.48502°N, 76.19520°W, WGS84; elev. 120 m); 2) 
Finca Los Mameyales, Municipality Piojó, Department of Atlán-
tico (10.74480°N, 75.09279°W, WGS84; elev. 206 m); 3) Las Deli-
cias farm, Municipality Aracataca, Department of Magdalena 
(10.58694°N, 74.14224°W, WGS84; elev. 197 m).

We examined 28 stomachs of P. venusta collected during 
0800–1200 h and 1600–1800 h within forests and disturbed ar-
eas. Samples were obtained during 2007 in the dry season (Janu-
ary–March), first rains (April–June), and heavy rains (Septem-
ber–December). SUL (mm), and maximum mouth width (mm) 
were recorded for each individual. We identified prey to lowest 

taxonomic level possible (family and genus), and their length 
and width were measured (complete prey only) using a digital 
caliper (nearest 0.1 mm). The individual volume of each prey 
item and the number of prey items per stomach for each prey 
category were recorded. Volume of each prey item was estimated 
using the formula of a prolate spheroid. 

Of the captured frogs, six were females and 22 were males 
(mean SUL = 67.60 ± 8.76 mm; mean mouth width = 21.76 ± 2.10 
mm). The diet consisted of 16 types of prey and was dominated 
in volume and frequency by orthopterans. Acarina showed the 
highest numerical contribution (Table 1). 

It has been suggested that acariphagia occurs in small an-
urans in terrestrial habits. However, P. venusta is large and arbo-
real, suggesting that acariphagia is a trophic phenomenon not 
limited to the species defined by Simon and Toft (1991. Oikos 
61:263–278). The large numbers of orthopterans and blattarians 
consumed are congruent with that reported for other Phyllom-
edusa spp. (Parmelee 1999. Sci. Pap. Nat. His. Mus. Univ. Kansas 
11:1–59; Vaz-Silva et al. 2004. Herpetol. Rev. 35:160; Freitas et al. 
2008. Biota Neotrop. 8:101–110). Considering the type and prey 
proportion, P. venusta appears to be a generalist predator with a 
sit-and-wait foraging strategy. 

We are grateful to Colciencias, Universidad Nacional de Co-
lombia, Universidad del Atlántico, people at our field sites, Tropi-
cal Organism Biology Group of the Biology Department of the 
Universidad Nacional de Colombia, J. O. Combita, M. C. Franco, 
and N. Vanegas. 

ARGELINA BLANCO-TORRES, Tropical Organism Biology Group, 
Biology Department, Universidad Nacional de Colombia, Carrera 45 No. 
26-85, Building 421, Laboratory 224, Bogota, Colombia, 111321 (e-mail: ar-
gelinab@gmail.com); MARTA DURÉ, Centro de Ecología Aplicada del Lito-

table 1. Composition of arachnid prey in the diet of Phyllomedusa 
venusta in tropical dry forest of northern Colombia. Volume in mm3. 
L = larvae.

Prey Number Volume Frequency of 
  (%) (%) occurrence

   

Acarina 5 (31.25) 0.61 (0.02) 0.07

 Archegozetes 4 (25) 0.55 (0.02) 0.04

 Euzetes 1 (6.25) 0.06 0.04

Opiliones 1 (6.25) 11.76 (3.98) 0.04

 Phrynidae 1 (6.25) 111.76 (3.98) 0.04

Insecta   

Orthoptera 4 (25) 1694.67 (60.30) 0.14

 Acrididae sp1 1 (6.25) 47.09 (1.68) 0.04

 Tettigonidae sp1 1 (6.25) 1255.03 (44.66) 0.04

 Tettigonidae sp1 1 (6.25) 342,.00 (12.17) 0.04

 Gryllidae sp1 1 (6.25) 50.54 (1.80) 0.04

Blattodea 2 (12.5) 864.60 (30.76) 0.07

 Blattellidae sp1 1 (6.25) 370.38 (13.18) 0.04

 Blattellidae sp2 1 (6.25) 494.21 (17.59) 0.04

Coleoptera 1 (6.25) 27.52 (0.98) 0.04

 L.Coleoptera sp1 1 (6.25) 27.52 (0.98) 0.04

Lepidoptera 1 (6.25) 110.88 (3.95) 0.04

 L.Lepidoptera sp1 1 (6.25) 110.88 (3.95) 0.04

Hymenoptera 2 (12.5) 0.32 (0.01) 0.04

 Solenopsis 2 (12.5) 0.32 (0.01) 0.04
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ral – Consejo Nacional de Investigaciones Científicas y Técnicas, Ruta 5, Km 
2.5, Corrientes, Argentina, 3400; MARIA ARGENIS BONILLA, Organism Bi-
ology Group, Biology Department, Universidad Nacional de Colombia, Car-
rera 45 No. 26-85, Building 421, Laboratory 224, Bogotá, Colombia, 111321.

PROCERATOPHRYS SCHIRCHI (Sapo-de-chifres; Smooth 
Horned Frog). ANTIPREDATOR BEHAVIOR. Proceratophrys 
schirchi is a medium (SVL = 39–50 mm) frog endemic to the At-
lantic Forest, occurring in Rio de Janeiro, Espírito Santo, Minas 
Gerais and Bahia states in eastern Brazil (Haddad et al. 2013. 
Guia de anfíbios da Mata Atlântica: Diversidade e Biologia. 
Editora Anolis Books, São Paulo, São Paulo. 544 pp.). Species of 
the genus Proceratophrys usually inhabit the leaf-litter after the 
metamorphosis (Giaretta et al. 2000. J. Herpetol. 34:173–178; 
Kwet and Faivovich 2001. Copeia 2001:203–215). Few studies deal 
with aspects of the natural history, ecology, and behavior of Pro-
ceratophrys species.

At 1930 h on 21 May 2016, we captured a male P. schirchi at 
Reserva Biológica Augusto Ruschi, Santa Teresa, Espírito Santo, 
southeastern Brazil (19.9103°S, 40.5502°W, WGS 84; 650 m elev.). 
The frog was sitting on top of the leaves (Fig. 1A), and remained 
motionless until we hand-captured it, it displayed the behavior 
of thanatosis or death feigning in hand (Fig. 1B). When placed on 
the ground the individual remained in this position for ca. one 
minute. After returning it to leaf-litter, the frog displayed stiff-
legged behavior (Fig. 1C). This latter behavior was reported for 
P. moehringi (Weygoldt 1986. Zool. Jahrb. Syst. 113:429–454); for 
P. appendiculata (Sazima 1978. Biotropica 10:158); for P. renalis 
(Peixoto et al. 2013. Herpetol. Notes 6:479–430); for P. boiei and 
P. melanopogon (Toledo et al. 2010. J. Nat. Hist. 44:1979–1988).

Once captured, the individual was transported in a wet plas-
tic bag to the laboratory. On site, it displayed the behavior of puff-
ing-up the body (Fig. 1D). The same behavior was reported for P. 
cristiceps (Mângia and Garda 2015. Herpetol. Notes 8:11–14). The 
similarity in behavior between the congeners may be indicative 
of convergence among leaf-litter anurans (Sazima 1978, op. cit.; 
Garcia 1999. Herpetol. Rev. 30:224).

We report for the first time a detailed repertoire of antipreda-
tor mechanisms of P. schirchi, contributing to the knowledge on 
behavioral ecology of this species. 

The specimen is deposited in the Zoological Collection of In-
stituto Nacional da Mata Atlântica (MBML 9677; Museu de Biolo-
gia Mello Leitão), Santa Teresa, Espírito Santo, Brazil. 

We thank Instituto Chico Mendes de Conservação da Biodi-
versidade for the field work’s license (n° 49.871-1). ATM thanks 
Coordenação de Aperfeiçoamento Pessoal de Nível Superior and 
DAK and ECC thank Fundação de Amparo a Pesquisa no Espírito 
Santo (FAPES) for scholarships. RBG Clemente-Carvalho is grate-
ful to the Universidade Vila Velha and FAPES, which sponsored 
the research of the Laboratório de Ecologia de Anfíbios e Répteis 
(#44/2014 and #0611/2015, respectively).

ALEXANDER T. MÔNICO,Universidade Vila Velha, Laboratório de 
Ecologia de Anfíbios e Répteis, Vila Velha 29102-770, Espírito Santo, Brazil 
(e-mail: alexandermonico@hotmail.com); WELINTON DIONES LAUVERS, 
Instituto Federal do Espírito Santo, Laboratório de Genética, Santa Teresa 
29650-000, Espírito Santo, Brazil; TATIANE DE MELLO DO CARMO, Centro 
Universitário do Norte do Espírito Santo, São Mateus, Espírito Santo, Brazil; 
DIOGO ANDRADE KOSKI; ELAINE COSTA CAMPINHOS; and RUTE B. G. 
CLEMENTE-CARVALHO, Universidade Vila Velha, Laboratório de Ecologia 
de Anfíbios e Répteis, Vila Velha, Espírito Santo, Brazil (e-mail: rutebeatriz@
hotmail.com.br). 

PSEUDIS PLATENSIS. ENDOPARASITES. Three species of 
the genus Pseudis are known to occur in Argentina (Vaira et al. 
2012. Cuad. Herpetol. 26:131–159). Tadpoles are large, reach-
ing total lengths of 170 mm (Guzmán and Raffo, 2011. Guía de 
los anfibios del Parque Nacional y la Reserva Natural El Palmar 
Otamendi. Administración de Parques Nacionales, Buenos Aires. 
104 pp.). In Argentina, P. platensis is distributed across Buenos 
Aires, Chaco, Corrientes, Entre Ríos, Formosa, Santa Fe, Santiago 
del Estero and Salta Provinces (Vaira et al. 2012, op. cit.). Pseudis 
platensis hosts the nematodes Gyrinicola sp. (Kehr and Hamann 
2003. Herpetol. Rev. 34:336–341), Spiroxys sp. (González and 
Hamann 2010. Brazil. J. Biol. 71:1089–1092), and Brevimulticae-
cum sp. (González and Hamann 2013. Brazil. J. Biol. 73:451–452) 
from Corrientes Province, Argentina and Cosmocerca podicipi-
nus, Rhabdias sp., Brevimulticaecum sp., and Physocephalus sp. 
(Campião et al. 2010. Parasitol. Res. 106:747–751; Campião et al. 
2016. Comp. Parasitol. 83:92–100) from Corumbá, Mato Grosso 
do Sul, Brazil.

In this note we provide a new host record of Gyrinicola cha-
baudi occurring in P. platensis. Six tadpoles of P. platensis (mean 
body length = 101.1 mm ± 9.0 SD) were collected from Bañado 
de Viñalito (24.406639°S, 63.02925°W, WGS 84; 218 m elev.), Salta 
Province, Argentina and deposited in the herpetology collection 
of the Universidad Nacional de San Juan, San Juan, Argentina as 
UNSJ 3000. The body cavity was opened by a mid-ventral inci-
sion, the digestive tract was removed and its contents examined 
for helminths using a dissecting microscope. Fifty-three nema-
todes (21 males, 32 females) were removed and identified as 
G. chabaudi. Infection prevalence (number tadpoles infected/
number tadpoles examined x 100) was 100%; mean intensity 
(mean number of nematodes per infected tadpole) was 8.83 ± 
4.45 SD, range = 5–16. All of the nematodes were deposited in the 
Helminthological Collection, Fundación Miguel Lillo as (CH-N-
FML 07710). 

Gyrinicola chabaudi was described from specimens recov-
ered from the gut of Leptodactylus ocellatus tadpoles from Santo 
Amaro, São Paulo, Brazil (Araujo and Artigas 1982. Mem. Inst. 
Butantan 44/45:383–390) and Scinax nasicus from Corrientes, 
Argentina (González and Hamann 2005. Facena 21:145–148). 
The males were found later from the intestine of tadpoles of S. 

Fig. 1. Antipredator postures of Proceratophrys schirchi (MBML9677): 
A) natural posture; B) thanatosis; C) stiff-legged behavior; and D) 
puffing-up the body.
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ruber and Rhinella crucifer (Souza-Júnior et al. 1991. Rev. Brasil. 
Biol. 51:585–588). The specimens of G. chabaudi (males) identi-
fied herein possess the diagnostic characters of this species, es-
pecially three pairs of genital papillae: one preanal pair, another 
postanal, laterally projecting and a third ventral pair located in 
a short, subulated and coiled tail. In this note, the distribution 
of G. chabaudi is expanded and P. platensis is a new host record. 

We are grateful to Marissa Fabrezi (Instituto de Biología y 
Geociencias del NOA-Salta) for identifying the tadpoles.
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PSEUDOPHILAUTUS AMBOLI (Amboli Bush Frog). PREDA-
TION BY TERRESTRIAL BEETLE LARVAE. Amphibians are im-
portant prey for numerous arthropod taxa, including ground 
beetles (Toledo 2005. Herpetol. Rev. 36:395–399; Bernard and 
Samolg 2014. Entomol. Fennica 25:157–160). Previous studies 
have shown that Epomis larvae feed exclusively on amphibians 
and display a unique luring behavior in order to attract their prey 
(Wizen and Gasith 2011. PLoS ONE 6:e25161). Moreover, the lar-
val mandibles are characterized by two curved “hooks,” a modi-
fication for grasping onto the amphibian skin (Brandmayr et al. 
2010. Zootaxa 2388:49–58). Published observations of Epomis 
beetles attacking amphibians are scarce, and the majority of our 
knowledge comes from reports originating in Japan (Crossland 
et al. 2016. Herpetol. Rev. 47:107–108) or the Middle East (Wizen 
and Gasith 2011, op. cit.). To the best of our knowledge, the only 
record from India of amphibian predation by Epomis reports of 
a ground-dwelling toad Duttaphrynus scaber carrying the beetle 
larva (Barve and Chaboo 2011. Herpetol. Rev. 42:83–84).

Pseudophilautus amboli is a small endemic frog distributed in 
the Western Ghats of India. It is known from a few localities only 
in Maharashtra and Karnataka (http://research.amnh.org/vz/her-
petology/amphibia/Amphibia/Anura/Rhacophoridae/Rhacoph-
orinae/Pseudophilautus/Pseudophilautus-amboli; 20 Feb 2017). 
This species is classified as Critically Endangered due to its narrow 
distribution range, and is threatened by habitat loss and fragmen-
tation (http://www.iucnredlist.org/details/58910/0; 2 Jun 2017). 
Here we report predation of P. amboli by Epomis larvae in India.

At 2300 h on 22 October 2016, we performed an amphibian 
survey at Amboli forest, a hilly location on the Northern West-
ern Ghats ridge in Sindhudurg District of Maharashtra, India 
(15.964681°N, 74.003616°E, WGS 84; 690 m elev.). During our visit 
we observed several juveniles of P. amboli, active on broad leaves 
in the forest, approximately 20 cm above the ground surface. 
Upon close inspection, we noticed that five of these specimens 
(SVL ca. 40 mm) had small beetle larvae attached to their bod-
ies (Fig. 1). GW identified the larvae as Epomis sp. based on his 
work with this genus and its interactions with amphibians. All 
larvae observed on P. amboli were first-instars attached to the 
throat area, and some had their head embedded deep inside the 
amphibian’s flesh (Fig. 1B). Nevertheless, the frogs were still alive 

and did not show any sign of struggling. They seemed to behave 
normally and moved about in the vegetation without problems. 
The amphibians and larvae were not collected.

The infected P. amboli may have encountered the Epomis 
larvae on vegetation above the ground surface, similarly to what 
is reported for E. nigricans larvae attacking tree frogs in Japan 
(Tachikawa 1994. In Amazing Life of Insects, Atlas 48th Special 
Exhibition. Otaru Museum, Otaru. 20 pp.). The location of the 
larvae on the amphibians’ bodies suggests that they enticed the 
frogs to approach by displaying their characteristic luring be-
havior (summary in Wizen and Gasith 2011, op. cit.). Moreover, 
because Epomis larvae feed exclusively on amphibians in a para-
sitic manner, the interaction is usually fatal to the amphibian. 
Our observations serve as evidence for the existence of a stable 
breeding population of Epomis beetles in the area that relies on 
the frogs as its main food source. This calls for further research 
to monitor and evaluate the impact of the beetles on the popula-
tion of the Critically Endangered amphibian. 

We thank Nirman Chowdhury and Gargi VR for assistance in 
the field.

GIL WIZEN, 602-52 Park St. E, Mississauga, Ontario L5G 1M1, Can-
ada (e-mail: wizentrop@gmail.com); ANISH PARDESHI (e-mail: anish-
pardeshi103@gmail.com) and KAKA BHISE, Malabar Nature Conservation 
Club, 591 Amboli Bazar, Amboli, Sawantwadi Taluka, Sindhudurg District, 
Maharashtra, India (e-mail: msbkaka29@gmail.com).

RANA BOYLII (Foothill Yellow-legged Frog). PREDATION. Rana 
boylii lives and breeds primarily in perennial stream habitats of 

Fig. 1. Epomis sp. larvae preying on Pseudophilautus amboli in Am-
boli forest, Sindhudurg District of Maharashtra, India. A) A juvenile P. 
amboli metamorph active on the vegetation with an Epomis sp. larva 
attached to its throat. B) Epomis sp. larva with its head embedded in 
the flesh of P. amboli.
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the Pacific Coast region of western North America, from cen-
tral Oregon to Baja California (Zweifel 1955. Univ. California 
Publ. Zool. 54:207–292; Hayes et al. 2016. Gen. Tech. Rpt. PSW-
GTR-248). Rana boylii is a Species of Special Concern in Califor-
nia and population declines have been primarily attributed to 
altered flow and temperature regimes resulting from the con-
struction of dams along many of their native streams (Kupfer-
burg 1996. Ecol. Appl. 6:1332–1344). Chytrid fungus (Batracho-
chytrium dendrobatidis) may have played an important role in 
the decline of R. boylii in California (Padgett-Flohr and Hopkins 
2009. Dis. Aquat. Org. 83:1–9), and so might the introduction of 
non-native species such as the American Bullfrog (Lithobates 
catesbeianus; Kupferberg 1997. Ecology 78:1736–1751). Little is 
known about the impact that predation might have had on R. 
boylii populations, but predation of adult R. boylii by L. catesbe-
ianus has been reported in at least two stream systems in north-
ern California (Crayon 1998. Herpetol. Rev. 29:232; Hothem et al. 
2009. J. Herpetol. 43:275–283). Here, I report on the predation of 
a R. boylii larva by L. catesbeianus.

Copeland Creek is the primary drainage of the 255.8-ha Mit-
sui Ranch, located at the top of Sonoma Mountain in Sonoma 
County, California, USA (38.335834°N, 121.579652°W; WGS 84). 
The creek drains a landscape comprised primarily of annual 
grasslands with isolated stands of Umbellularia californica (Cali-
fornia Bay Laurel), Quercus lobata (Valley Oak), and Q. agrifiolia 
(Coast Live Oak). On 25 May 2015, while surveying the creek, I 
encountered and collected three L. catesbeianus in a small pool. 
The stomach of one small L. catesbeianus (SVL 70 mm; gape 27 
mm) contained one snail (Physidae), one beetle (Hydrophylli-
dae), one water strider (Gerridae), and one R. boylii larva at de-
velopmental stage 28 (Gosner 1960. Herpetologica 16:183–190). 
Rana draytonii and L. catesbeianus do not breed in this section 
of Copeland Creek but they use it for dispersal, foraging, and 
as a moist corridor to move between ponds when flows are low 
enough to permit these activities. Thus, I assume predation of 
R. boylii larvae by L. catesbeianus is opportunistic rather than a 
constant pressure. 

I thank the Sonoma Mountain Ranch Preservation Founda-
tion for allowing access and providing opportunity.

JEFFERY T. WILCOX, Sonoma Mountain Ranch Preservation Founda-
tion, 3124 Sonoma Mountain Road, Petaluma, California 94594, USA; e-
mail:jtwilcox@comcast.net.

SCAPHIOPUS COUCHII (Couch’s Spadefoot). AGGREGATION. 
Tadpole aggregation behaviors have been observed in many 
North American anuran families, including Bufonidae, Hylidae, 
Leptodactylidae, Microhylidae, Ranidae, Rhinophrynidae, and 
Scaphiopodidae (Wells 2007. The Ecology and Behavior of Am-
phibians. The University of Chicago Press, Chicago, Illinois. 1148 
pp.). Benefits of aggregations include increased foraging oppor-
tunities, increased resource availability, physiological benefits, 
and decreased predation. However, this could come at the cost 
of increased competition, cannibalism, and predation risk (Mc-
Diarmid and Altig 1999. Tadpoles: The Biology of Anuran Larvae. 
The University of Chicago Press, Chicago, Illinois. 444 pp.; Wells, 
op. cit.). Although the exact triggers influencing the occurrence 
of aggregation in tadpoles are not fully understood, it is likely 
strongly influenced by environmental and ecological parameters 
and a balance between the benefits and costs of this behavior.

Observations of various forms of aggregation in spadefoot 
(family Scaphiopodidae) tadpoles have resulted in the identifi-
cation of three major types of aggregation: feeding aggregations, 

premetamorphic protective aggregations, and metamorphic 
aggregations (Bragg 1965. Gnomes of the Night: The Spadefoot 
Toads. University of Pennsylvania Press, Philadelphia, Penn-
sylvania. 127 pp.; Black 1973.. Ph.D. dissertation, University of 
Oklahoma, Norman, Oklahoma. 221 pp.). Within this family, the 
majority of studies have detailed aggregation behaviors in Plains 
Spadefoot (Spea bombifrons) tadpoles (Bragg and King 1960. Was-
mann J. Biol. 18:273–289; Bragg 1964. Wasmann J. Biol. 22:299–
305; Bragg 1965, op. cit.; Black 1968. Proc. Oklahoma Acad. Sci. 
49:13–14). Similarly, several studies have documented aggrega-
tion behaviors in tadpoles of the Eastern Spadefoot (Scaphiopus 
holbrookii; Abbott 1884. Am. Nat. 18:1075–1080; Ball 1936. Trans. 
Connecticut Acad. Arts Sci. 32:351–379; Richmond 1947. Ecology 
28:53–67), Hurter’s Spadefoot (S. hurteri; Bragg 1956. Herpeto-
logica 12: 201–204; Bragg 1959. Wasmann J. Biol. 17:23–42; Bragg 
1968. Wasmann J. Biol. 26:11–16), and Mexican Spadefoot (Spea 
multiplicata; Dodd 2013. Frogs of the United States and Canada, 
Volume 2. The Johns Hopkins University Press, Baltimore, Mary-
land. 982 pp.). Compared to these species, considerably less is 
known about Scaphiopus couchii. Black (1973, op. cit.) experi-
mentally demonstrated aggregation behaviors in S. couchii tad-
poles under laboratory conditions, and similar to Bragg (1965, 
op. cit.), provided no account of this behavior in the field. Here, 
we report an observation of aggregation behavior in S. couchii 
tadpoles from the Chihuahuan Desert of west Texas.

On 3 July 2014, two large aggregations of Scaphiopus couchii 
tadpoles were found in a shallow, ephemeral pool along a dirt road 
on C. E. Miller Ranch, Jeff Davis County, Texas, USA (30.60548°N, 
104.64239°W; WGS 84; Fig. 1). Each aggregation consisted of ap-
proximately 700 tadpoles that were visible at the surface of the 
water. However, turbid water and the presence of individuals at 
the bottom of the pool prevented a more accurate assessment of 
the number of tadpoles in each aggregation. Surrounding these 
large aggregations were smaller aggregations of 8–20 tadpoles. In 
sum, the total size of each of these aggregations likely exceeded 
1000 tadpoles. The majority of individuals were feeding at the 
water surface in a vertical position, as described by Black (1973, 
op. cit.). A group of 16 individuals (15 fluid preserved and one 
preserved as tissue sample) were taken as vouchers to confirm 
identification (following Altig and McDiarmid 2015. Handbook 
of Larval Amphibians of the United States and Canada. Cornell 
University Press, Ithaca, New York. 345 pp.) and deposited at 
the Biodiversity Collections at the University of Texas at Austin 
(TNHC 91983 [TJL 2691]). Although aggregations have been ob-
served in other Scaphiopus (see Bragg 1965, op. cit.), to the best 
of our knowledge, this appears to be the first detailed description 
of aggregation behavior in the field for S. couchii.

We thank the Miller family for their continued hospitality and 
support of our herpetological research program, and J. Farkas for 
reviewing earlier drafts of this manuscript. Specimens were col-
lected under a Texas Parks and Wildlife Department Scientific 
Collecting Permit (SPR-1097-912) issued to TJL.
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SCINAX NASICUS (Lesser Snouted Treefrog). PREDATION BY 
TRACHYCEPHALUS TYPHONIUS (Canauaru Frog). Trachy-
cephalus typhonius is a large hylid with generalist feeding habits, 



Herpetological Review 48(3), 2017

614    NATURAL HISTORY NOTES

mostly feeding on insects and arachnids (Vaz-Silva et al. 2004. 
Herpetol. Rev. 35:160; Dure and Kehr 2006. Herpetol. Rev. 16:109). 
Records of occasional adult anuran prey include Hypopachus 
variolosus (Dundee and Liner 1985. Herpetol. Rev. 16:109), Den-
dropsophus soaresi (Loebmann 2013. Herpetol. Notes 6: 275–
276), and Scinax ruber (Cintra et al. 2013 Herpetol. Rev. 44:500). 
Here, we report a predation event by a male T. typhonius on an 
individual of Scinax nasicus.

At 2345 h on 15 December 2016 at Alto Farm, municipality 
of Aquidauana, Mato Grosso do Sul state, Brazil (19.57349°N, 
56.15404°W; WGS 84), we found a male T. typhonius with most 
the body of an S. nasicus already swallowed, bitten on its inguinal 
region (Fig. 1). Swallowing was assisted by pushing the prey in 
using the forelimbs. Scinax nasicus is a small hylid frog and has 
been reported to be predated by a snake (Leptophis ahaetulla; 
Lopez et al. 2003. Herpetol. Rev. 34:68–69) and birds (Toledo et al. 
2005 Herpetol. Bull. 92: 31–32; Ávila 2005. Herpetol. Rev. 29:169). 
This is the first report of S. nasicus as prey of an anuran, and first 
record of this species in the diet of T. typhonius.

We thank Marina and Lucas Leuzinger for logistical support 
during our research at Barranco Alto farm. LSMS acknowledges 
grant #2015/25316-6 from the São Paulo Research Foundation 
(FAPESP) and for a Rufford Small Grant from The Rufford Foun-
dation. TSFS acknowledges productivity grant #310144/2015-9 
from the National Council of Technological and Scientific Devel-
opment (CNPq).
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SCINAX RUBER (Red-snouted Treefrog). PREDATION. Birds 
make up 15% of the main groups of vertebrate predators of post-
metamorphic frogs, and Toledo et al. (2007. J. Zool. 271:170–177) 
recorded 38 species of anurans as prey for 27 species of birds in 
the neotropical region. Herein we report a predation event on S. 
ruber by Monasa nigrifrons (Black-fronted Nunbird; Fig. 1), a bird 
that feeds on small vertebrates and large insects, mostly arthro-
pods, small lizards, and amphibians (Sherry and McDade 1982. 
Ecology 63:1016–1028; Melo and Marini 1999. Ararajuba 7:13–15). 
The event occurred on the morning of 1 October 2016 in a terra-
firme forest with Guadua bamboo located in the Zoobotanical 
Park belonging to the Federal University of Acre, Brazil (9.9572°S, 
67.8736°W, WGS 84, 165 m elev.). The attack method used by M. 
nigrifrons was sally-strike (Remsen and Robinson 1990. Stud. 
Avian Biol.13:144–160). The bird was perched on a bamboo stalk 
at a height of 6 m and quickly flew down and captured the am-
phibian that was on a stalk about one meter from the ground. 
After catching it, the bird returned to the same place and began 
to manipulate the prey until it swallowed it (Fig. 1). This is the 
first record of predation by M. nigrifrons on Scinax ruber.

JAILINI DA SILVA ARAÚJO, Laboratório de Herpetologia, Universidade 
Federal do Acre CEP 69915-900 Rio Branco – Acre, Brazil (e-mail: jaillini@
gmail.com); EDSON GUILHERME, Laboratório de Ornitologia, Centro de 

Fig. 1. Trachycephalus typhonius preying upon Scinax nasicus.

Fig. 1. Monasa nigrifrons preying on Scinax ruber.
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Ciências Biológicas e da Natureza – CCBN, Universidade Federal do Acre 
CEP 69915-900 Rio Branco – Acre, Brazil (e-mail: guilherme@ufac.br).

SPEA MULTIPLICATA (Mexican Spadefoot). PREDATION. Am-
phibians are an important part of the diet of many predators. For-
ty-five percent of predation events on amphibians, particularly 
anurans, are by snakes (Toledo et al. 2007. J. Zool. 271:170–177). 
Here we document a new predator-prey interaction between a 
neonate Mexican Dusky Rattlesnake (Crotalus triseriatus) and a 
Spea multiplicata. 

At 1530 h on 24 May 2016 in San Gaspar Tlahuelilpan, Mete-
pec, Estado de México, México (19.244665°N, 99.559191°W, WGS 
84, 2583 m elev.), a local gave us a living newborn rattlesnake (C. 
triseriatus; total length = 205.5 mm; 9.2 g) in a plastic bottle. A 
few minutes later the snake regurgitated a mostly undigested S. 
multiplicata (total length = 70.7 mm; 4.8 g). The toad represented 
34.4% and 52.1% of the snake’s total length and body weight, re-
spectively (Fig. 1). This record is consistent with reports of prey 
consumption that represent 50%, or more, of snake body mass 
in vipers (Mociño-Deloya et al. 2014. Rev. Mex. Biodiv. 85:1289–
1291; Rebón-Gallardo et al. 2015. Rev. Mex. Biodiv. 86:550–552). 

After the toad was regurgitated, the snake had a slight ab-
dominal distension, as has been reported in neonates of similar 
size (Mociño-Deloya et al. 2014, op. cit.; Rebón-Gallardo et al. 
2015, op. cit.). Crotalus triseriatus is endemic to Central México 
and considered a sit-wait generalist predator, eating some inver-
tebrates, such as arthropods, but mainly vertebrates such as sal-
amanders (Pseudoeurycea spp.), frogs, lizards (Sceloporus bican-
talis, S. grammicus, S. scalaris, S. torquatus), rodents (Microtus 

mexicanus, Neotomodon alstoni, Peromyscus spp.), rabbits (Syl-
vilagus floridanus), and individuals of its own species (Mociño-
Deloya et al. 2014, op. cit.). 

Tadpoles of S. multiplicata are preyed on by aquatic larvae 
of scavenging beetles (Hydrophilus sp.), larvae of salamanders 
(Ambystoma tigrinum), turtles (Kinosternon flavescens), grack-
les (Quiscalus sp.), and skunks (Spilogale putorius; Wright and 
Wright 1949. Handbook of Frogs and Toads of the United States 
and Canada. Comstock Publishing Associates, Ithaca, New York. 
640 pp.). However, until this observation, known predators of 
adults included only Thamnophis marcianus (Woodward and 
Mitchell 1990. Southwest. Nat. 35:449–450).

O. IVÁN MARTÍNEZ VACA LEÓN (e-mail: imvleon83@gmail.com) and 
JAVIER MANJARREZ, Laboratorio de Biología Evolutiva, Centro de inves-
tigación en Recursos Bióticos. Facultad de Ciencias, Universidad Autónoma 
del Estado de México, Km 14.5 carretera Toluca – Ixtlahuaca, San Cayetano, 
Toluca, Estado de México 50200, México (e-mail: jsilva@uaemex.mx).

SPEA MULTIPLICATA (New Mexico Spadefoot). PREDATION. 
On 12 November 2016, 11.5 km SE of Valentine, Jeff Davis County, 
Texas, USA (30.52166°N, 104.40198°W; WGS 84), we found two 
Spea multiplicata impaled on a barbed wire fence at a known 
Loggerhead Shrike (Lanius ludovicianus) larder. Gartersnakes 
(Thamnophis sirtalis) are currently the only reported predator 
of S. multiplicata (Woodward and Mitchell 1990. Southwest. Nat. 
35:449–450; Dodd 2013. Frogs of the United States and Canada. 
The Johns Hopkins University Press, Baltimore, Maryland. 982 
pp.). To our knowledge, this is the first record of predation by L. 
ludovicianus upon S. multiplicata (Clark 2011. Sonoran Herpetol. 
24:20–22; Dodd 2013, op. cit.). The specimens of S. multiplicata 
were preserved in the Sul Ross State University James F. Scudday 
vertebrate collections as SRSU 6929–6930.

MORGAN SEILER (e-mail: morgan_seiler@yahoo.com); SEAN P. GRA-
HAM, Department of Biology, Geology, and Physical Sciences, Sul Ross 
State University, Alpine, Texas 79832, USA (e-mail: sean.graham@sulross.
edu); CRYSTAL KELEHEAR, Smithsonian Tropical Research Institute, 
Apartado 0843-03092, Balboa, Ancon, Panama (e-mail: crystal.kelehear@
hotmail.com). 

TRACHYCEPHALUS TYPHONIUS (Canauaru Frog). PREDA-
TION. When threatened, species of the genus Trachycepha-
lus release a sticky secretion presumably as a strategy to deter 
predators (Delfino et al. 2002. J. Morphol. 253:176–186). Despite 

Fig. 1. Partially digested Mexican Spadefoot (Spea multiplicata), top, 
and the neonate Mexican Dusky Rattlesnake (Crotalus triseriatus) 
that regurgitated it, bottom.

Fig. 1. Trachycephalus typhonius being consumed by Leptophis 
ahaetulla.
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this defense, amphibians (Langdref-Filho et al. 2012. Herpetol. 
Rev. 43:472) and snakes (De Freitas and Lima 2012. Herpetol. 
Rev. 43:472) have been reported to feed upon Trachycephalus. 
Among the snakes, Leptophis ahaetulla (Albuquerque and Di-
Bernardo 2005. Herpetol. Rev. 36:325), Liophis poecilogyrus (Silva 
et al. 2003. Herpetol. Rev. 34:68), and Clelia bicolor (Prado 2003. 
Herpetol. Rev. 34:231–232) are known predators of T. venulosus. 
On the night of 10 December 1999, along the Sucuri River, Mato 
Grosso do Sul state, Brazil (21.254479°S, 56.570091°W; WGS 84), 
we observed a Leptophis ahaetulla preying on a female T. typho-
nius (Fig. 1). The behavior was recorded on the trunk of a tree, 
about two meters from the ground. To our knowledge this is the 
first report of T. typhonius as prey of L. ahaetulla.

NELSON RODRIGUES DA SILVA, Laboratório de Herpetologia, 
Universidade Federal de Alagoas, 57072-970, Maceió, Alagoas, Brazil 
(e-mail: nelsonrodrigues2701@yahoo.com.br); PAULO ROBSON DE 
SOUZA, Laboratório de Prática de Ensino de Biologia, Universidade 
Federal de Mato Grosso do Sul, 79.070-900, Campo Grande, Mato Grosso 
do Sul, Brazil (e-mail: paulorobson.souza@gmail.com). 

TRACHYCEPHALUS TYPHONIUS (Veined Treefrog) and 
DERMATONOTUS MUELLERI (Mueller’s Termite Frog). 
INTERSPECIFIC AMPLEXUS AND NECROPHILIA. Cases of 
interspecific amplexus are found between living and dead 
individuals of many anuran species (Bedoya et al. 2014. Herpetol. 
Notes 7:515–516; Ribeiro et al. 2014. Herpetol. Rev. 45:479–480; 
Sodré et al. 2014. Herpetol. Notes 7:287–288), though this behavior 
is more common among species with explosive breeding (Wells 
2007. The Ecology and Behavior of Amphibians. University of 
Chicago Press, Chicago, Illinois. 1148 pp.). During breeding 
events necrophilic interactions may occur, often when males 
drown females, but continue to perform reproductive behaviors 
after her death (Izzo et al. 2012. J. Nat. Hist. 46:2961–2967). In this 
work, we report two cases of interspecific amplexus and one of 
necrophilia, involving Trachycephalus typhonius (Hylidae) and 
Dermatonotus muelleri (Microhylidade).

Our observations were made at night on 20–21 January 2016, in 
a temporary lagoon in Aratuba, Ceará, northeast Brazil (4.4116°S, 
39.0479°W, WGS 84; 841 m elev.). At 2350 h on 20 January 2016, an 
adult T. typhonius was observed amplexing an adult D. muelleri 
in the water (Fig. 1A). At 2355 h on the same date, we observed 
another adult individual T. typhonius amplexing a female D. 
muelleri out of the water (Fig. 1 B). At 2203 h on 21 January 2016, 
a case of necrophilia was observed between an adult T. typhonius 
and a male D. muelleri (with blackened vocal sac) inside the 
water (we moved the pair onto the ground for photography; Fig. 
1C). Each observation lasted about four minutes. 

A case of necrophilia has already been recorded among con-
specific T. typhonius (de Moura and Loebmann 2014. Herpetol. 
Bras. 3:60–61). To our knowledge, the present work reports the 
first record of interspecific amplexus and necrophilia between T. 
typhonius and D. muelleri and indeed, among the families Mi-
crohylidae and Hylidae.

FREDE LIMA-ARAUJO, Programa de Pós-Graduação em Ecologia 
e Recursos Naturais, Universidade Federal do Ceará, Campus Pici, CEP 
60455-760, Fortaleza, Ceará, Brazil (e-mail: fred.bio.ma@gmail.com); ANA 
CAROLINA BRASILEIRO, Programa de Pós-Graduação em Ecologia 
e Recursos Naturais, Universidade Federal do Ceará, Campus Pici, CEP 
60455-760, Fortaleza, Ceará, Brazil (e-mail: carolbrmelo@hotmail.com); 
SANJAY VEIGA MENDONÇA, Pós-Graduação em Ciências Veterinárias, 
Universidade Estadual do Ceará, Campus do Itaperi, CEP 60740-00, 
Fortaleza, Ceará, Brazil.

TESTUDINES — TURTLES

BATAGUR TRIVITTATA (Burmese Roofed Turtle). DESCRIP-
TION AND PHENOLOGY OF SEXUAL DICHROMATISM. 
Batagur trivittata is a large (carapace length [CL] to 580 mm), 
critically endangered (< 10 adult females survive in the wild), 

Fig. 1. Interspecific amplexus in the water (A), interspecific amplexus 
on land (B) and necrophilia (C) between Trachycephalus typhonius 
and Dermatonotus muelleri.
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aquatic turtle endemic to the major rivers of Myanmar (Ernst 
and Barbour 1989. Turtles of the World. Smithsonian Institution 
Press, Washington, D.C. 313 pp.; Rhodin et al. 2011. Turtles in 
Trouble: The Worlds’ 25+ Most Endangered Tortoises and Fresh-
water Turtles – 2011. IUCN Tortoise and Freshwater Turtle Spe-
cialist Group, Lunenburg, Massachusetts. 54 pp.). Adult B. trivit-
tata exhibit pronounced sexual dichromatism; mature males 
have an olive-green carapace with a black vertebral stripe and 
two flanking dark lateral stripes, the plastron is ivory white, the 
neck is yellowish, and the head is bright yellow-green with a 
prominent black stripe extending backwards from the nostrils. 
In contrast, the carapace, plastron, and head-neck of the much 
larger mature females are uniformly dark brown to gray-black 
(Theobald 1867–68. J. Linn. Soc. Zool. 1868:4–64; Smith 1931. 
The Fauna of British India, including Ceylon and Burma. Vol. 1. 
Loricata and Testudines. Taylor and Francis, London. 185 pp.). 
Hatchlings and juveniles of both sexes have a dark greenish-
brown carapace with a pale yellow plastron. Although sexual 
dichromatism has long been recognized in B. trivittata (e.g., 
Theobald, op. cit.), the age and body size at which these differ-
ences become apparent has hitherto gone unreported. We here 
describe the development of sexually dimorphic coloration in 
two cohorts of B. trivittata being reared in captivity as part of 
a head-starting conservation program (Platt et al. 2014. Turtle 
Survival 2014:45–48). 

The cohorts of young turtles on which our observations are 
based were hatched from eggs deposited by wild female B. trivit-
tata during February–March 2012 and 2013 in sandbanks along 
the Chindwin River in Sagaing Region, Myanmar. We collected 
the eggs shortly after deposition (< 24 h) and incubated them 
under natural conditions at a secure sandbank near Limpha Vil-
lage (25.80570°N; 95.52200°E; India-Bangladesh datum). Upon 
hatching (late May through early June), the neonates were trans-
ferred to 946-liter fiberglass tanks and maintained for three years 
(stocking density of 20–25 hatchlings/tank during the first year, 
reduced to 10–12 juveniles/tank in subsequent years). Young 
turtles were reared on a diet composed primarily of chopped wa-
ter spinach (Ipomoea aquatica; provided on alternate days) and 
commercial cat kibble (provided once per week). At three years 
of age, each cohort was transferred to a concrete rearing pond 
(9.1 × 12.1 m and 12.1 × 12.1 m; both ponds ca. 1.5 m deep) and 
watermelon and figs (Ficus glomeratus) were added to the diet 
when available. We weighed, measured, and recorded the shell 
and head coloration of each turtle during February or March 
2013–17. The 2012 and 2013 cohorts consist of 85 and 135 turtles, 
respectively. 

Differences in coloration among individuals in each cohort 
were not apparent during the first two years post-hatching; 
plastrons remained white to yellow, carapaces were a uniform 
greenish-brown, and head coloration a dull green. At age three, 
a slight darkening of the plastron was evident on a few turtles, 
but otherwise plastron, carapace, and head coloration appeared 
unchanged from previous years. Sexual dichromatism first 
became evident at age four in both cohorts. At this age, females 
began to display areas of dark pigmentation on the plastron, 
plastral bridge, and undersurface of the marginal scutes. The 
degree of pigmentation varied greatly among individuals with 
some displaying extensive, well-defined dark patches while in 
others pigmentation was faint although discernible, and confined 
to small areas of each scute. On the plastron and underside of 
the marginal scutes, darkening appears to begin in the posterior 
distal-most corner of each scute and radiates upwards and 

outwards towards the mid-line. Darkening of the plastral bridge 
followed a similar pattern except the pigmentation extends 
upwards and outwards, away from the mid-line. In four-year-old 
males, the plastron becomes bright cream-white, the black head-
stripe is obvious, and the head assumes a subdued greenish 
hue. The carapace is gray-brown and the three black carapacial 
stripes typical of adult males are not yet visible. A small number 
(< 10%) of individuals in each cohort retained juvenile coloration 
at age four and could not be reliably sexed. The mean (± 1 SD) CL 
of four-year-old B. trivittata was 210 ± 38 mm (N = 220; range = 
113–280 mm). The mean CL of males (CL = 212 ± 31 mm; range = 
113–260 mm; N = 71) was slightly larger than females (CL = 208 ± 
41 mm (range = 116–280 mm; N = 137), although this difference 
was not significant (two-tailed t-test with unequal variances; t = 
-0.67; DF = 176; P = 0.50). 

At age five (2012 cohort only), dichromatic coloration was 
more pronounced. Among many females, dark pigmentation of 
the plastral bridge and underside of the marginal scutes is near-
complete or complete (Fig. 1A). Pigmentation of the plastron 
in most females was extensive, although as with four-year-old 
turtles, considerable individual variation was noted (Fig. 1B). 

Fig. 1. Sexual dichromatism 
among a five-year-old cohort of 
Batagur trivittata hatched from 
eggs collected along the Chind-
win River in Myanmar. Heav-
ily pigmented plastron, plastral 
bridge, and marginal scutes of 
female (1A). Less extensive plas-
tral pigmentation in this female 
illustrates the wide range of in-
dividual variation present within 
the same cohort (1B). Uniform 
grey-black coloration of the head 
and neck of female (1C). Head 
coloration in male (1D). Plastron 
and thickened tail of male (1E). 
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The carapace and head-neck of females are grey-black (Fig. 
1C). Among males, the yellow-green head coloration becomes 
brighter and more defined, and faint striping is evident on the 
carapace (Fig. 1D). These color changes in males are accompa-
nied by a pronounced thickening of the tail (Fig. 1E). The mean 
(± 1 SD) CL of five-year-old turtles was 264 ± 18 mm (range = 
224–303 mm). Five-year old females (CL = 270 ± 18 mm; range = 
224–303 mm; N = 56) were larger than males (CL = 250 ± 11 mm; 
range = range = 230–274 mm; N = 29) and this difference was 
significant (two-tailed t-test with unequal variances; t = 6.05, DF 
= 80, P < 0.0001). 

In conclusion, we found that sexually dichromatic coloration 
becomes apparent among B. trivittata when CL exceeds about 
120 mm between the age of four and five years, at least under 
captive conditions. We expect dichromatism to develop at a later 
age among wild turtles, which presumably grow at a slower rate. 
Whether there is a body size × age interaction as demonstrated 
in some reptiles (e.g., Alligator mississippiensis; Joanen and Mc-
Nease 1987. In Webb et al. [eds.], Wildlife Management: Croco-
diles and Alligators, pp. 329–340. Surrey Beatty & Sons, Pty., Ltd., 
Chipping Norton, NSW) remains unknown. Furthermore, our 
observations indicate dichromatism first becomes evident at 
about the same age the sexes begin to diverge in body size. Shine 
and Iverson (1995. Oikos 72:343–348) determined that females of 
most turtle species attain sexual maturity at about 70% of maxi-
mum body size. According to Smith (op. cit.), female B. trivittata 
may reach a CL of 580 mm. Based on this value female B. trivit-
tata should thus become sexually mature when CL reaches 406 
mm or about twice the current (2017) mean CL of the 2012 co-
hort. Our observations therefore suggest that sexual dichroma-
tism among B. trivittata becomes evident well before females 
reach sexual maturity. 

We thank the Ministry of Environmental Conservation and 
Forestry for granting us permission to conduct research in Myan-
mar. Fieldwork in Myanmar was made possible by generous 
grants from Andrew Sabin and the Andrew Sabin Family Founda-
tion, Panaphil Foundation, Helmsley Charitable Trust, Margaret 
A. Cargill Foundation, and United States Fish and Wildlife Ser-
vice. The field assistance of Tun Win Zaw and Moe Aung Thu was 
critical to the success of our project. We also thank Deb Levinson 
and Ruth Elsey for assistance with obtaining literature, and Lewis 
Medlock for insightful comments on a draft of this manuscript. 
This paper represents technical contribution number 6564 of the 
Clemson University Experimental Station. 
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CHELONIA MYDAS (Eastern Pacific Green Sea Turtle). DIET. 
Chelonia mydas is considered an opportunistic omnivore in all 
stages of its development (Amorocho and Reina 2008. J. Exp. Mar. 
Biol. Ecol. 360:117–124). Novel diet items have been reported, 
including Ptilosarcus undulatus (Sea Pen) (Seminoff et al. 2002. 
Copeia 2002:266–268); Pleuroncodes planipes (Pelagic Red Crabs) 
(Lopez-Mendilaharsu et al. 2005. Aquat. Conserv. Mar. Freshw. 
Ecosyst. 15:259–269); tunicates and crustaceans (Amorocho and 

Reina 2007. Endang. Species Res. 3:43–51); hydrozoans, scypho-
zoans, nematodes, annelids, mollusks (Carrion-Cortez et al. 
2010. J. Mar. Biol. Assoc. U.K. 90[5]:1005–1013); squids, octopus 
(Riosmena-Rodriguez and Lara-Uc 2015. Herpetol. Rev. 46:617) 
and sea urchins (Reséndiz et al. 2016. Herpetol. Rev. 47:282). 
It has been suggested that this dietary diversity is a response 
to the energetic requirements of these animals in the early life 
stages, facilitating nutritional gains for development and matu-
ration (Bjorndal 1985. Copeia 1985[3]:736–751), and optimiz-
ing digestion time (Amorocho and Reina 2008. J. Exp. Mar. Biol. 
Ecol. 360:117–124). It has also been noted that diet in C. mydas 
is influenced by resource availability (Balazs 1980. NOAA Tech. 
Memo. NOAA-TM-NMFS-SWFS-7; Garnett et al. 1985. Wildl. Res. 
12:103–112) and that diet selection is linked to the composition 
and capacity of their hind-gut microflora, which may change as 
the turtles grow and/or occupy different habitats (Bjorndal 1980. 
Mar. Biol. 56:147–154).

In 2016 we collected food samples from the esophagi of 39 ju-
venile and subadult C. mydas (mean body mass 39.30 ± 27.78 kg) 
during three field forays, and recorded straight carapace length 
(mean 74.42 ± 27.78 cm). Collection sites were “el Espinazo del 
diablo” (27.919490°N, 114.194480°W), “el Dátil” (27.777139°N, 
114.171358°W) and “la Choya” (27.645778°N, 114.091806°W) at 
Ojo de Liebre Lagoon, Baja California Sur, Mexico. In all samples, 
a combination of the red algae Polysiphonia sp., Spyridia sp,. and 
green algae Codium sp. were present and comprised 75% of the 
total volume. Turtle mean body condition index (BCI) was 1.48 
(range = 1.2–1.8), similar to the values reported for previous stud-
ies (Koch et al. 2007. Mar. Biol. 153[1]:35– 46; Seminoff et al. 2003. 
J. Mar. Biol. Assoc. U.K. 83:1355–1362), which suggests that the 
animals were in good nutritional status and had the capacity for 
future favorable reproductive performance.

This is the first report of targeted Polysiphonia sp., Spyridia 
sp. and Codium sp. consumption by C. mydas in Ojo de Liebre 
Lagoon and in Baja California Sur. It has been established that 
marine algae provide minerals, vitamins, carbohydrates, and 
protein (Lourenço et al. 2002. Phycol. Res. 50:233–241); they also 
stimulate the metabolism and immune system, and can reduce 
heavy metals absorption (Ohta et al. 2009. Biol. Pharm. Bull. 
32[5]:892–898). In addition, the ingestion of algae provide an im-
portant source of energy in sea turtles (Bjorndal 1997. In P. L. Lutz 
and J. A. Musick (eds.), The Biology of Sea Turtles, pp. 199–231. 
CRC Press, Boca Raton, Florida), increasing rates of growth and a 
faster attainment of sexual maturity (Amorocho and Reina 2008. 
J. Exp. Mar. Biol. Ecol. 360:117–124). The fact that Polysiphonia 
sp., Spyridia sp. and Codium sp. accounted for 75% of the total 
diet of C. mydas corroborates that these red and green algae are a 
significant food resource for the turtles and the fact that the ani-
mals were in good nutritional status suggests the capacity to as-
similate nutrients from those algae species (Bjorndal 1990. Bull. 
Mar. Sci. 47[2]:567–570). It is also important to note that these 
algae species were not previously reported as components of C. 
mydas diet in Ojo de Liebre lagoon or in Baja California Sur, sug-
gesting that turtles are able to adapt by shifting their food source. 
Ojo de Liebre lagoon is an important feeding and development 
area for C. mydas, and in these inshore foraging habitats, turtles 
demonstrate high site fidelity (Balazs and Chaloupka 2004. Mar. 
Biol. 145:1043–1059). For this reason, understanding feeding 
ecology and diet of sea turtles is essential for their conservation 
in these areas by identifying important food resources and allow-
ing informed decisions on the management of endangered pop-
ulations (Bjorndal 1999. In K. L. Eckert et al. [eds.], Priorities for 
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Research in Foraging Habitats, pp. 12–18. Research and Manage-
ment Techniques for the Conservation of Sea Turtles. IUCN/SSC 
Marine Turtle Specialist Group Publication No. 4). It is desirable 
to continue monitoring the different foraging areas in the Ojo 
de Liebre Lagoon throughout the year to identify any seasonal 
variation in the diet of sea turtles in relation to their age classes 
and the presence of these algae and others nutrients.
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Protegidas (CONANP) for funding this research and for their 
assistance during field work. Thanks to Everardo Mariano-Me-
lendez and Oscar Javier Salazar-Mendez (Reserva de la Biosfera 
el Vizcaíno) for their support and guidance during the develop-
ment of this research. Thanks to Aarón Sanchez, Fabian Castillo, 
Joaquín Rivera and Antonio Zaragoza from Exportadora de Sal 
S.A. (ESSA) for their assistance with fieldwork logistics and to 
Carmen Méndez Trejo (Programa de investigación en Botanica 
marina UABCS). 
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CHELYDRA SERPENTINA (Snapping Turtle). MOVEMENT AND 
FLOOD RESPONSE. Snapping Turtles are ranked as S3 in Mani-
toba due to the relatively few known populations, and are list-
ed as Special Concern nationally (COSEWIC 2008. vii + 47pp.). 
There is little known about population sizes, survivorship, clutch 
sizes, habitat use, movement, and nest predation in Manitoba 
(Norris-Elye 1949. Can. Field Nat. 63:145–147). Here we report 
on habitat use and movement of Chelydra serpentina in south-
western Manitoba during non-flood (2010 and 2012) and flood 
(2011) years. The 2011 flood in the Assiniboine River watershed 
remained in flood stage for 100 days beginning in early May and 
remained high through early August (www.gov.mb.ca/flood-
ing/2011/index.html; 1 October 2013). To date, there have been 
few studies on the impacts of changes in flood plains on animal 
spatial ecology (Hanke et al. 2015. Wetl. Ecol. Manag. 23:215–226; 
Zeng et al. 2015. PLoS ONE 10:e0127387), and even fewer that 
have investigated the impacts of flooding on reptiles (Bateman 
et al. 2008. J. Arid Environ. 72:1613–1619; Yagi and Litzgus 2012. 
Copeia 2012:179–190).

This study took place in the lower Little Saskatchewan Riv-
er, in southwestern Manitoba, Canada (49.8872°N, 100.1211°W; 
WGS 84). The headwaters of the Little Saskatchewan are in Rid-
ing Mountain National Park and the river meanders southward 
for approximately 150 km where it flows into the Assiniboine Riv-
er, approximately 15 km W of Brandon. The main study area was 
located between Glenorky (north) and Kirkham’s (south) bridges. 
The straight-line distance between the most northern and south-
ern locations of the study area was 10 km; the distance along the 
Little Saskatchewan River between these same two points was 

12.5 km. The surrounding area is primarily agricultural and pas-
toral land. The vegetation community beyond the riparian habi-
tat is comprised of shrubs, such as Silver Sage (Elaeagnus com-
mutate), and trees including Aspen (Populus tremuloides) and 
Burr Oak (Quercus macrocarpa) with occasional gaps in which 
the grazed land reaches the riparian habitat of the river.

Nine Snapping Turtles were located and captured by hand or 
net from14 May to 15 June 2010; one additional turtle was cap-
tured on 9 June 2011. Nine out of ten of the turtles were captured 
in May 2010 or June 2011 in the same marsh (approximately 7.5 
ha in size), located on the west side of the Little Saskatchewan 
River and approximately 1.5 km S of the Glenorky Bridge (Fig. 
1). One turtle was captured in a nearby rivulet in June 2010. We 
recorded weight (kg), carapace width and length (cm), plastron 
length (cm), pre-cloacal tail length (cm), post-cloacal tail length 
(cm), water temperature (°C), and air temperature (°C) for each 
turtle (Table 1). We determined sex by either the presence of 
eggs and/or the ratio of the ratio of posterior plastron lobe to 
pre-cloacal tail length (Mosimann and Bider 1960. Can. J. Zool. 
38:19–38). All individuals were adults, and there were six males, 
two females, and two of unknown sex. Each turtle was also given 
a unique notch combination on the marginal scutes of the cara-
pace with a triangle file. 

All turtles were restrained by placing their heads into a buck-
et, as described by (Galbraith and Brooks 1983. Herpetol. Rev. 
14:115). A VHF radio transmitter (Advanced Telemetry Systems, 
transmitter model R1930, 24 g, ATS, Isanti, Minnesota, USA) was 
attached to the lower right side of the carapace. The area was first 
sanded and cleaned, and the radio transmitter was adhered to 
the shell with waterproof epoxy gel and Mighty Putty™ (Brown 
et al. 1990. Can. J. Zool. 68:1659–1663). The transmitters have a 
battery life of approximately three years. We tracked animals by 
foot and canoe once a week using an ATS R410 VHF receiver (ATS, 
Isanti, Minnesota, USA) during the summers of 2010 (14 May–21 
October), 2011 (19 April–September 11), and 2012 (22 March–6 
August).

We calculated home range sizes (ha) using the minimum 
convex polygon (MCP for 95% of points) in R v3.2.1 (adehabi-
tatHR, MCP; Table 2). We assumed that the transmitter had been 
shed when we recorded 30 consecutive locations in the same 
spot for an individual, and excluded these locations from the 
home range calculations. Home range sizes were larger in the 
flood year (2011) compared to non-flood years (2010 and 2012; 
Table 2), although we were unable to complete statistical analy-
ses because of our small samples sizes. 

When turtles were located we recorded the date, time, loca-
tion (UTM within 5 m), habitat, and behavior of each located 
turtle (when observed). We categorized turtle locations into 6 
types: river (main channel of the Little Saskatchewan River or 
Assiniboine River), riverbank, splay channel (small flow of water 
that was separate from the main river channel, but joined to the 
main river channel at both ends), marsh (marshy areas typically 
within 25–100 m of the river), field (flooded area that had been 
cultivated), and rock (exposed rock in the river). We also catego-
rized the behavior of individuals (where we had a visual record) 
into 3 categories: basking in the open, moving through the water, 
or resting on the bottom. We were unable to evaluate difference 
between the sexes because we only tracked two females.

The majority of our locations during tracking were in the river 
(75%, N = 202), a smaller percentage were found in the marsh 
(22%, N = 60), a handful of locations were in splay channels (3%, 
N = 7), and a single location was in a field (0.3%, N = 1). They 
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also were more often found in the river during the summer (July 
1st onwards; 86%, N = 140 out of 162 summer locations), than 
in the spring (May and June; 57%, N = 62 out of 108 spring lo-
cations). In the spring, there were more locations in the marsh 
(47%, N = 41 out of 108) compared to the summer (12%, N = 19 
out of 162 summer locations). During tracking, animals were not 
typically visible (20%, N = 56), and were less often visible during 
the flood year (2011; 7%, N = 7) compared to the non-flood years 
(2010: 29%, N = 30; 2012: 24%, N = 19). Visible animals were most 
commonly found in the marsh (66%, N = 37) or on the riverbank 
(18%, N = 10); they were less frequently found in the river (11%, N 
= 6), in the splay channel (4%, N = 2) or on rocks in the river (2%, 
N = 1). The Little Saskatchewan River is very turbid (especially in 
the spring) so visibility in the river is limited to the near-shore, 
shallow areas.

Water in the marsh, or splay channels was clear, and therefore 
animals located in these areas were easy to see. Animals basking 

on the edge of the marsh, riverbank, or on rocks in the river were 
also easy to see. Because of this visibility bias, we only compared 
the locations of visible animals for the marsh. More of the visible 
animals in the marsh were seen in the water column (47%, N = 
17), with fewer animals resting on the bottom (36%, N = 13) or 
basking on the edge (17%, N = 6). Atmospheric basking behavior 
(animal is out of the water) was highest in the marsh (10%, N = 6), 
compared to the river (5%, N = 11), or splay channels (0%). 

Snapping Turtles observed in our study in southwestern 
Manitoba appeared to have larger home ranges during the flood 
year (2011) than in non-flood years (2010 and 2012). This in-
crease in home range size during flood events has been shown 
in other turtle species. For example, flooded peatlands due to 
beaver dams created new aquatic habitat (of high thermal qual-
ity) resulting in larger home range sizes in Spotted Turtles (Clem-
mys gutatta) (Yagi and Litzgus 2012. Copeia 2012:179–190). The 
2011 flood on the Little Saskatchewan River did not appear to 

Fig. 1. Radio telemetry locations for 10 Chelydra serpentina tracked in southwestern Manitoba in 2010–2012. The area flooded in 2011, but 
returned to non-flood conditions in 2012.

table 1. Morphology, water temperature, and air temperature capture data for female (N = 2) and 
male (N = 6) Common Snapping Turtles captured in the Little Saskatchewan River in southwestern 
Manitoba in 2010–2011. Morphological measures included: mass, carapace length (CL), carapace 
width (CW), and plastron length (PL).

 Female Male
 Mean ± SE Range Mean ± SE Range
    
 

Mass (kg) 7.2 ± 0.35 6.8 – 7.5 10.9 ± 1.49 7.2 – 17.3

CL (cm) 29.2 ± 0.40 28.8 – 29.6 35.1 ± 1.65 30.0 – 41.9

CW (cm) 26.4 ± 1.50 24.9 – 27.9 31.5 ± 1.73 27.3 – 38.9

PL (cm) 22.5 ± 0.35 22.5 – 23.2 25.8 ± 0.92 23.1 – 28.1

Water Temp. (°C) 17.0 ± 1.50 15.5 – 18.5 21.2 ± 1.89 16.0 – 25.5

Air Temp. (°C) 20.8 ± 4.75 16.0 – 25.5 22.6 ± 2.21 16.0 – 29.0
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permanently create more aquatic habitat, because in 2012 they 
had home range sizes comparable to pre-flood levels in 2010. 
That said, there were differences in where they were spending 
their time in the non-flood years. In 2010, they were all found 
in the northern section of the river (Fig. 1), whereas in 2011 and 
2012 some animals occupied the southern portions of the river, 
where it intersected with the Assiniboine River.

Possibly, individuals were swept downstream in 2011, result-
ing in larger home ranges. There were more turtles located down-
stream during 2011 compared to 2010 (Fig. 1). Currents were not 
measured along this stretch of the river during the flood event, 
but were significantly higher along the nearby Assiniboine River 
during the same time frame. On May 9, 2011, the Assiniboine 
River in Brandon recorded a peak flow of 1280 m3/s, and a crest 
at 364 m above sea level (www.gov.mb.ca/flooding/2011/index.
html; 1 October 2013). The southern edge of our study site in-
cludes the junction of the Little Saskatchewan and Assiniboine 
Rivers (Fig. 1) so high water levels on the Assiniboine River were 
directly affecting the Little Saskatchewan River, in addition to 
the high water volume on the Little Saskatchewan River itself. 
Water levels remained high on both the Little Saskatchewan and 
Assiniboine Rivers until August of 2011. Individuals may have 
been swept downstream, and then chose to hibernate in these 
locations and remained there during 2012. None of our tracked 
turtles were in the southern portion of the Little Saskatchewan 
River in 2010, but some were there in 2012 after the flood (Fig. 1).

 It is also possible that females were moving downstream to 
seek out nesting habitat. In this system, we typically found nests 
and nesting females on sandy shorelines. During a flood event 
there will likely be less nesting habitat available, because the san-
dy shorelines were flooded and no longer be available. This may 
have caused the increase in female home range sizes. The two 
females that we tracked both increased their home range sizes, 
although our small samples sizes do not allow us to statistically 
test for differences between males and females. Given that both 
males and females increased their home range size, it is likely 
that the differences we saw during flooding were a combination 

of high flow rates and lack of nesting habitat. Given that climate 
change is likely to increase the frequency and severity of flood 
events, it is imperative that we further study these events so that 
we can have a better understanding of how these events impact 
animals both in the short- and long-term.

 Thanks to N. Cairns, D. Hoysak, A. Hoysak, and P. Malcolm for 
their assistance with data collection. Funding and in-kind sup-
port were provided by Brandon University Research Committee, 
Brandon University Student Union, Department of Zoology/Bi-
ology, and Manitoba Conservation. All protocols were done with 
the approval of the Brandon University Animal Care Committee 
(2009-R05) and all necessary permits for field study were ob-
tained (Manitoba Conservation: WB11022, WB12410).
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EMYS ORBICULARIS (European Pond Turtle). NEONATE DIET. 
Detailed information on the ecology of neonatal emydine turtles 
is scarce (Costanzo et al. 2008. J. Exp. Zool. 309A:297–379). In-
deed, because of their small body size, and their high susceptibil-
ity to predation, field studies on neonatal emydids are logistically 
complex. Accordingly, the foraging ecology, and thus the precise 
composition of the diet of emerging young emydids is virtually 
unknown. Despite this lack of detailed information, it is usually 
assumed that neonatal emydine turtles rely on residual yolk un-
til nest emergence and that; after emergence their diet is com-
posed of gastropods and insects based on information gathered 
on larger juvenile individuals (Ottonello et al. 2005. Amphibia-
Reptilia 26:562–565).

We studied Emys orbicularis, a typical emydine turtle species, 
in “Brenne” one of the largest wetlands of central France. These 
field studies include protection of nests, and subsequent moni-
toring of the emergence of neonates. At the end of the emergence 

table 2. Home range sizes (ha) calculated for minimum convex polygons (MCP for 95% of points) for 
10 turtles tracked in the Little Saskatchewan River in southwestern Manitoba from May 2010 to August 
2012. For each individual, the number of times the turtle was located is indicated in brackets. For mean 
values the numbers of individuals is indicated in brackets.

  2010 2011 2012
Tag Sex MCP MCP MCP

144 M 3.98 (13) 40.10 (11) NA

160 M NA 16.88 (10) 48.09 (7)

182 M 14.12 (14) 125.27 (11) NA

223 M 68.00 (11) 160.64 (8) 67.15 (12)

286 M 11.68 (11) 4.36 (11) 19.45 (15)

307 M 3.95 (16) NA NA

240 F 11.25 (13) 320.85 (13) NA

323 F 66.43 (10) 162.27 (11) 112.73 (13)

203 NA 10.07 (11) NA NA

261 NA NA NA 21.93 (9)

Mn ± SE  23.69 ± 9.59 (8) 118.62 ± 42.03 (7) 53.87 ± 17.15 (5)

Range  3.95 – 68.0  4.36 – 320.85 19.45 – 112.73

Mn ± SE (F)  38.84 ± 27.59 (2) 241.56 ± 79.29 (2) NA

Mn ± SE (M)  20.35 ± 12.09 (5) 69.45 ± 31.06 (5) 44.90 ± 13.86 (3)
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period, nests are excavated to assess the emerging success (num-
ber of viable young produced) as well as the presence and the 
number of dead individuals, dead embryos, or undeveloped 
eggs.

At the end of May 2017, three weeks after the usual latest 
emergence date, we excavated a nest that had produced two 
turtles. The nest also contained one dead individual, three dead 
embryos, and three undeveloped eggs. Surprisingly, we found an 
additional living neonate at the bottom of the nest. Upon cap-
ture, this individual defecated, suggesting that it had ingested 
solid food after birth while still being within the nest. Examina-
tion of the fecal pellet revealed that it was composed of the cara-
pace scutes of other neonatal turtles.

This observation indicates that neonatal E. orbicularis can 
feed on solid food sources while still being within the nest. Al-
though we do not know if the turtle consumed was alive, this 
seems unlikely, and to our knowledge, it is the first reported case 
of intra-nest necro-cannibalism in an emydine turtle species. We 
do not know whether the young had ingested parts of a (dead) 
sibling because it was unable to leave the nest or if it remained in 
the nest because it found food resources there. Future examina-
tions of nest contents may allow us to quantify the frequency of 
such unusual behavior. 

FREDERIC BEAU, RNN de Chérine, Maison de la Nature et de la 
Réserve, 36290 Saint-Michel-en-Brenne (e-mail: rncherine.frederic@or-
ange.fr); FRANCOIS BRISCHOUX, CEBC UMR7372 CNRS-ULR, 79360 Vil-
liers en Bois, France (e-mail: francois.brischoux@gmail.com).

GLYPTEMYS INSCULPTA (Wood Turtle) and GRAPTEMYS GEO-
GRAPHICA (Northern Map Turtle). INTERSPECIFIC BASKING. 
Intraspecific basking has been observed in a number of North 
American turtle species (e.g., Weber and Layzer 2014. Herpetol. 
Rev. 45:117; 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). On 28 June 2017 at 1330 h, I observed 
and photographed interspecific basking of Glyptemys insculpta 
with two Graptemys geographica (Fig. 1) within the North Branch 
of the Susquehanna River, Columbia County, Pennsylvania, USA. 
Identification of each species was confirmed with binoculars. 
All three turtles were observed basking on a fallen tree emerging 
from the river approximately 30 m from the riverbank within a 
section of the river approximately 280 m wide and several meters 
in depth. Each turtle was situated approximately 1 m away from 
the other turtles and all turtles remained in the same positions 
during approximately 10 minutes of observation. 

Throughout their range, G. insculpta are known to occupy lo-
tic habitats ranging from small streams to large rivers; however, 
some differences in typical lotic habitat use have been noted be-
tween populations (Harding and Bloomer 1979. HERP, Bull. New 
York Herpetol. Soc. 15:9–26; Ernst and Lovich 2009. Turtles of 
the United States and Canada, 2nd ed. Johns Hopkins University 
Press, Baltimore, Maryland. 827 pp.). G. insculpta populations 
associated with the Great Lakes region typically occupy larger 
streams and rivers, thus more often sharing habitat and bask-
ing opportunities with G. geographica (Harding 1990. In Beaman 
et al. [eds.], Proceedings of the 1st International Symposium on 
Turtles and Tortoises: Conservation and Captive Husbandry, pp. 
31–35. California Turtle and Tortoise Club, Van Nuys, California; 
J. Harding, pers. comm.). However, eastern populations of G. ins-
culpta more typically occupy smaller streams and overall appear 
to spend more time away from water seasonally than western 
populations of this species (e.g., Harding and Bloomer 1979, op. 

cit.; Kaufman 1992. J. Herpetol. 26:315–321; Ernst 2001. Chelon. 
Conserv. Biol. 4:94–99; Hartzell, pers. observ.). Because G. geo-
graphica typically inhabit large bodies of water (e.g., lakes, riv-
ers; Pluto and Bellis 1986. J. Herpetol. 20:22–31; Ernst and Lovich 
2009, op. cit.), this observation of interspecific basking with G. 
geographica appears to be unusual for G. insculpta populations 
in the eastern portion of their range. 

SEAN M. HARTZELL, Department of Biological and Allied Health Sci-
ences, Bloomsburg University of Pennsylvania, Bloomsburg, Pennsylvania 
17815, USA; e-mail: smh14844@huskies.bloomu.edu. 

PODOCNEMIS EXPANSA (Giant South American River Turtle). 
JUVENILE MOVEMENT. The Turtle Conservation Program of the 
Lower Negro River was founded in 2014, and is focused on a pri-
ority area for chelonian conservation in the Amazon (Fagundes 
et al. 2015. Divers. Distrib. 1–13). The program meets a demand 
from the Brazilian riverine communities of three protected ar-
eas (PAs: Jaú National Park, Rio Unini Extractive Reserve, and 
Rio Negro State Park North Section) to protect turtle species that 
are an important food resource. One of the program’s principal 
aims is to promote the conservation and management of nesting 

Fig. 1. Glyptemys insculpta (arrow) basking with Graptemys 
geographica. 

Fig. 1. Post-hatching Podocnemis expansa recaptured in the Jaú Riv-
er, Amazonas State, Brazil. The figure shows the individual marked 
with the phalanx amputation method.
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sites for four different turtle species in the above mentioned PAs 
through participatory monitoring. 

In December 2015, we marked 510 Podocnemis expansa 
hatchlings in the Jaú River, Amazonas State, Brazil (2.2535°S, 
62.6510°W; WGS 84). We used the phalanx amputation method to 
remove a toe from all hatchlings to indicate their birth year (Bal-
estra et al. 2016. Biodiv. Bras. 6:130). We then randomly selected 
a sample of 30 marked hatchlings for taking biometric measures. 
Hatchlings had a mean straight-line carapace length of 57 ± 3.60 
mm (51.75–64.00, N = 30). Hatchlings remained in captivity for 
one month before being released in Supiá Lake (01.904639°S, 
61.465639°W; WGS 84). Nine months after their release we re-
captured one marked juvenile P. expansa (Fig. 1) on Cuxiaú Lake 
(01.85660°S, 61.60416°W; WGS 84), 38.47 km upstream from Su-
piá Lake (Fig. 2). The recaptured individual had a straight-line 
carapace length of 108 mm. We estimated that the juvenile trav-
eled an average of 4.27 km/month to reach Cuxiaú Lake.

The movements of Podocnemis species are strongly related 
to the hydrological variation of Amazonian rivers (Alho and 
Pádua 1982. Acta Amazon. 12:323–326; Fachín-Terán et al. 2006. 
Chelon. Conserv. Biol. 5:18–24). Adults of P. expansa can migrate 
hundreds of kilometers searching for nesting sites or feeding 
areas during the dry and flooded periods, respectively. On the 
other hand, knowledge about hatchling and juvenile movements 
is scarce. A recent study suggests that P. expansa hatchlings may 
follow adults to feeding areas immediately after leaving nesting 
sites, as a post-hatchling parental care strategy (Ferrara et al. 
2013. J. Comp. Psychol. 127:24–32). Conversely, adult females 
tracked by satellite telemetry system in the Xingu River showed 
different dispersion routes after nesting and only one female 
stayed close to the nesting beach (Carneiro and Pezzuti 2015. 
Herpetol. Rev. 46:244–245). Our findings provide the first record 
of the movement of a P. expansa juvenile. We could not determine 
if the juvenile migrated with other individuals. 

Actions aimed at reversing the population decline of P. ex-
pansa should concentrate on understanding and protecting ju-
veniles and adults (Mogollones et al. 2010. Chelon. Conserv. Biol. 
9:79–89) and our finding is a first step in achieving this goal.
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Brasil - Universidade Federal do Amazonas, Av. General Rodrigo Octávio, 
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Amazônia, Instituto Nacional de Pesquisas da Amazônia, Av. André Araújo, 
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gmail.com); RACHEL K. ACOSTA (e-mail: rachel.acosta@icmbio.gov.
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Pedro I, Km 47, Nazaré Paulista, São Paulo, Brazil (e-mail: lemos@ipe.org.br); 
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Unidades de Conservação, Secretaria do Meio Ambiente – Rua Raimundo 
Marques de Medeiros, 84, 69730-000, Novo Airão, Amazonas, Brazil (e-mail: 
jrboanerge@hotmail.com); MARIA C. G. PEREIRA, Departamento de 
Mudanças Climáticas e Unidades de Conservação, Secretaria do Meio 
Ambiente – Av. Mário Ipiranga Monteiro, 3280, 69050-030, Manaus, 
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PSEUDEMYS SUWANNIENSIS (Suwannee Cooter). LONG 
DISTANCE MOVEMENT AND HOMING. Several turtle species 
in riverine ecosystems move relatively long distances (Moll 
and Moll 2004. The Ecology, Exploitation, and Conservation of 
River Turtles. Oxford University Press, Oxford, UK; Ernst and 
Lovich 2009. Turtles of the United States and Canada, 2nd ed., 
Johns Hopkins University Press, Baltimore, Maryland. 827 pp.). 
Podocnemis expansa exhibits the longest known movements 
of any riverine turtle, migrating 45–422 km between foraging 
areas and nesting beaches in Amazon basin rivers such as the 
Río Caquetá and Río Trombetas (von Hildebrand et al. 1997. 
Aspectos de la Biología Reproductiva y Técnicas para su Manejo. 
Disloque Editores, Santa Fe de Bogotá, Colombia; Vogt 2008. 
Amazon Turtles. Biblios, Lima, Peru). In Malaysia, a marked 
female Batagur baska was recaptured at a nesting site 80 km 
upstream from its initial capture site in the Perak River (Moll 
1980. Malaysian J. Sci. 6:23–62). In North America, MacLaren et al. 
(2017. Herpetol. Rev. 48:180–181) reported a Pseudemys gorzugi 
that traveled 35.5 km in 33 days from Dolan Falls Preserve in 
Devil’s River, Texas, USA, downstream to its confluence with the 
Rio Grande. They noted this might be the longest movement by 
any freshwater turtle in North America. Pseudemys suwanniensis 
is another freshwater turtle capable of moving long distances 
(Carr. 1952. Handbook of Turtles. Cornell University Press, 
Ithaca, New York). Six individuals of this species moved ≥ 4 km 
in the Santa Fe River (SFR), the largest Florida tributary of the 
Suwannee River; the longest distance was 5.9 km (Kornilev et 
al. 2010. Chelon. Conserv. Biol. 9:196–204). Munscher et al. 
(2015. Herpetol. Rev. 47:127) confirmed long range movement 
of a juvenile P. suwanniensis that travelled 14.8 km downriver 
between two springs that feed the lower Suwannee River, Florida, 
USA. Here we add an additional observation of P. suwanniensis 
in the Suwannee River drainage that extends the longest known 
movement distance by a North American freshwater turtle.

 On 5 May 2011, GRJ captured a subadult female P. suwan-
niensis (241 mm straight midline plastron length [PL]) by hand 
while conducting a snorkeling survey of the turtle assemblage in 
the SFR (Johnston et al. 2016. Bull. Florida Mus. Nat. Hist. 54:69–
103). The exact location of capture is unknown, but it was within a 
1-km reach between Rum Island (29.8327°N, 82.6778°W; WGS84) 

Fig. 2. Probable movement track of the juvenile of Podocnemis ex-
pansa between its capture in December 2015 and recapture in Au-
gust 2016, in the Jaú National Park, Amazonas State, Brazil.
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and Ginnie Springs (29.8336°N, 82.6879°W), Gilchrist County, 
Florida. The turtle was individually marked by drilling a unique 
combination of holes in the marginal scutes and released at the 
1-km reach where it was captured initially. On 14 July 2013, TT 
and ES recaptured this individual (288 mm PL) in a baited hoop 
trap in the Suwannee River estuary (29.3261°N, 83.1076°W; Dixie 
County, Florida) while conducting a survey of the Suwannee Al-
ligator Snapping Turtle (Macrochelys suwanniensis) population 
(Thomas 2013. M.S. thesis, University of Florida, Gainesville). 
Our conservative estimate of the distance between her original 
capture location and recapture at the mouth of the Suwannee 
River is 130 km. She was released at the trap location and not 
observed again until her recapture (293 mm PL) by GRJ on 1 July 
2015 in the same 1-km reach of the SFR near Rum Island where 
she was originally captured and marked. Sometime between July 
2013 and July 2015 this subadult female travelled 130 km against 
the river current from the Suwannee River estuary back to her 
original capture location at Rum Island in the SFR, a minimum 
roundtrip of 260 km. 

We hypothesize that she was displaced from her normal 
home range by strong currents that followed Tropical Storm Deb-
by on 26 June 2012, and then returned home as currents returned 
to normal. Our ability to determine the frequency of this putative 
response to flooding is limited by the small number (N = 29) of 
P. suwanniensis opportunistically captured in baited hoop traps 
in the Suwannee River operated by the Florida Fish and Wildlife 
Conservation Commission during 2011–2013. During the six 
years prior to the M. suwanniensis survey, we captured and indi-
vidually marked 1226 P. suwanniensis in the SFR. Of these, only 
one was captured in the Suwannee River. We have no data to esti-
mate how many individuals or which demographic groups move 
between the SFR and Suwannee River estuary, and whether they 
occur routinely or only under certain environmental conditions. 
Our observation, coupled with the capture of 13 unmarked P. 
suwanniensis at the confluence of the Suwannee River with the 
Gulf of Mexico, also confirms observations by Carr (1940. A Con-
tribution to the Herpetology of Florida. Univ. Florida Publ., Biol. 
Sci. Ser. 3:1–118) that this species regularly forages in the Suwan-
nee River estuary.

 We thank Ken Dodd, John Iverson, Vivian Páez, Anders Rho-
din, and Dick Vogt for their help with literature.

 GERALD R. JOHNSTON, Department of Natural Sciences, Santa Fe 
College, Gainesville, Florida 32606, USA (e-mail: jerry.johnston@sfcollege.
edu); JOSEPH C. MITCHELL, Florida Museum of Natural History, University 
of Florida, Gainesville, Florida 32611, USA (e-mail: dr.joe.mitchell@gmail.
com); ERIC SUAREZ, Fish and Wildlife Research Institute, Florida Fish and 
Wildlife Conservation Commission, 1105 S.W. Williston Road, Gainesville, 
Florida 32601, USA (e-mail: Eric.Suarez@myFWC.com); TRAVIS M. THOM-
AS, Nature Coast Biological Station, University of Florida, Cedar Key, Florida 
32625, USA (e-mail: Travis.thomas@ufl.edu).

TERRAPENE CAROLINA TRIUNGUIS (Three-toed Box Turtle). 
ENTANGLEMENT. Entanglement in human-made materials is 
well documented in snakes (Barton and Kinkead. 2005. Soil Wa-
ter Conserv. Soc. 60:33A–35A; Kapfer and Paloski. 2011. Herpetol. 
Conserv. Biol. 6:1–9), but is less frequently reported for terrestrial 
turtles. 

At 1250 h on 15 April 2017, two living and one deceased Ter-
rapene carolina triunguis were observed in close proximity to a 
roll of discarded woven-wire fencing in Cleveland County, Okla-
homa, USA (35.2446°N, 97.4002°W; WGS 84). One of the living T. 
carolina triunguis had its claw and part of its foot entangled in 

the fencing (Fig. 1). A second living individual was not entangled. 
A third deceased individual was present, and while the cause of 
death cannot be determined, it is plausible that it too may have 
been entangled in the discarded fencing and succumbed. The 
entangled T. carolina triunguis was released, and a portion of 
the fencing was removed from the area. Photos of this event have 
been deposited at HerpMapper (HM 185273). 

 Brisbin, Jr. et al. (2003. In Mitchell et al. [eds.], Urban Her-
petology, pp. 367–380. Society for the Study of Amphibians & 
Reptiles, Salt Lake City, Utah) reported a single case of wire-fence 
entanglement and mortality in Terrapene carolina carolina, Here 
we provided further evidence of this threat to Terrapene spp. 

CHRISTOPHER E. SMITH, Wildlife Research & Consulting Services, 
LLC, PO Box 803, Lakeland, Minnesota 55043, USA (e-mail: christopher.
smith@fieldecology.com); MARK W. PARKER, 126 E. Mosier St. Nor-
man, Oklahoma 73069, USA (e-mail: galacticarachnid1983@gmail.com).  

TRACHEMYS SCRIPTA SCRIPTA (Yellow-bellied Slider). MAXI-
MUM SIZE. During a snorkeling survey of the freshwater turtle 
assemblage in the Ichetucknee River in Ichetucknee Springs 
State Park, Columbia County, Florida, USA (29.965669°N, 
82.761917°W; NAD 84) on 22 March 2015, we hand-captured an 
unmarked female Trachemys scripta scripta that measured 336 
mm straight midline carapace length (CL

mid
), 344 mm maximum 

carapace length (CL
max

), 317 mm straight midline plastron length 
(PL

mid
), 326 mm maximum plastron length (PL

max
), 156 mm shell 

height (HT), 245 mm shell width (SW), and 6400 g mass (Fig. 1). 
The Ichetucknee River is an 8.4 km spring-fed tributary of the 
Santa Fe River in northern Florida with clear, thermally stable 
(19.9–23.6°C) water that supports an abundance of submerged 
aquatic macrophytes (Heffernan and Cohen 2010. Limnol. 
Oceanogr. 55:677–688; Chapin and Meylan 2011. Herpetol. Con-
serv. Biol. 6:51–60). During 2014–2017, we captured and marked 
103 T. s. scripta at this site; the second largest female in our 
sample measured 242 mm CL

mid
 and 228 mm PL

mid
. On 2 June 

2001, JCM captured a large female T. s. scripta by hand in Dare 
County, North Carolina (35.785906°N, 75.755947°W, NAD 84) 
measuring 335 mm CL

max
, 318 mm PL

max
, 138 mm HT, 229 mm 

SW, and 4500 g mass. The only other female caught at this lo-
cation was 218 mm CLmax, 205 mm PL

max
, 89 mm HT, and 183 

mm SW. Habitat in this part of North Carolina is pocosin wet-
lands in deep peat deposits (Weakley and Schafale 1991. Wet-
lands 11 [Supplement]:355–375). Most aquatic habitats are deep, 

Fig. 1. Terrapene carolina triunguis with its hind foot entangled in 
woven-wire fencing.
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dark water, human-dug ditches along access roads. A 309 mm 
CL

max
 and 294 mm PL

max
 female T. s. scripta came from the Great 

Dismal Swamp National Wildlife Refuge in Virginia, also a region 
with extensively-ditched pocosin wetlands (Mitchell 1994. The 
Reptiles of Virginia, Smithsonian Institution Press, Washington, 
D.C. 352 pp.). The large turtles we report here exceed previously 
known maximum sizes for T. s. elegans (Platt and Rainwater 2003. 
Herpetol. Rev. 34:242; Powell et al. 2016. Peterson Field Guide to 
Reptiles and Amphibians of Eastern and Central North America. 
Houghton Mifflin Co., Boston, Massachusetts. 494 pp.) and T. s. 
scripta (Mitchell, op. cit.). 

Very large female sliders may exist in other habitats and pop-
ulations, but some of the largest known until now have been in 
ponds on barrier islands off the coast of South Carolina (Gibbons 
et al. 1979. Georgia J. Sci. 37:155–159; DeGregorio et al. 2102. 
Herpetol. Conserv. Biol. 7:307–312). These authors hypothesized 
that large Alligator mississippiensis in the ponds ate the smaller 
T. s. scripta and contributed to the rapid growth of large females. 
Large alligators do not occur in pocosin wetland ditches and 
rarely occur in spring runs (Johnston et al. 2016. Bull. Florida 
Mus. Nat. Hist. 54:69–103; ECM, pers. obs.). Other selective forc-
es may have contributed to the exceptional growth of the large 
females we report here, and we cannot rule out the possibility 

that growth in freshwater turtles is highly individualistic (Cong-
don and van Loben Sels 1993. J. Evol. Biol. 6:547–557). We could 
not ascertain whether these two large females are extremely old 
individuals or had exceptional growth histories or both. Because 
they were substantially larger than all the other individuals in 
their respective populations, we caution against using data from 
these turtles to infer an association between habitat type and 
geographic location without additional information.

We thank Pete Butt, Georgia Shemitz, Tabitha Hootman, and 
the many volunteers who help us conduct turtle surveys in the 
Ichetucknee River. Bob Powell provided the source for the mea-
surement in the field guide. Our research in Ichetucknee Springs 
State Park was facilitated by Ginger Morgan and Sam Cole un-
der Florida Department of Environmental Protection permit 
number 03011712 to GRJ. JCM thanks the DoD Legacy Resource 
Management Program for funding his research on Dare County 
Bombing Range in North Carolina. 

JOSEPH C. MITCHELL, Florida Museum of Natural History, University 
of Florida, Gainesville, Florida 32611, USA (e-mail: dr.joe.mitchell@gmail.
com); GERALD R. JOHNSTON, Department of Natural Sciences, Santa Fe 
College, Gainesville, Florida 32606, USA (e-mail: jerry.johnston@sfcollege.
edu); ERIC C. MUNSCHER, Department of Natural Resources, SWCA Envi-
ronmental Consultants, Houston, Texas 77040, USA (e-mail: emunscher@
swca.com). 

CROCODYLIA — CROCODILIANS

ALLIGATOR MISSISSIPPIENSIS (American Alligator). REPRO-
DUCTION. During the 2015 alligator nesting season in southwest 
Louisiana, alligator nests experienced flooding and egg loss. On 
16 June 2016, Tropical Storm Bill made landfall along the west 
Texas Gulf Coast, and on 18 June water levels rose to 67.7 cm 
above marsh level in the coastal marshes of southwest Louisi-
ana. On 25 June, water levels had dropped to 54.8 cm, and on 
29 June, had receded to 47.4 cm above mean marsh level. Using 
these water levels and nest height measurements, an estimation 
of the hatch rate was estimated for the 2015 season, near Grand 
Chenier, Louisiana.

From studies conducted on Rockefeller Refuge (Grand Che-
nier, Louisiana, USA), nest construction and egg deposition 
takes place over a 21-day period which typically extends from 
early to late June (Joanen and McNease 1992. In Proceedings of 
the 11th Working Meeting Crocodile Specialist Group, Volume I, 
pp. 207–221). This study documented daily nesting activity and 
related the nesting period to spring ambient temperatures. Nest-
ing occurred earliest when temperatures in March–May were the 
highest (Joanen and McNease 1979. Int. Zoo Yearbook 19:61–66). 
Using this information, egg deposition for the 2015 season was 
predicted to commence on 5 June and end on 25 June, with peak 
nesting near 14 June. On 8 June, approximately halfway through 
the first week of egg deposition, the first ten nest containing eggs 
were found. The age of the oldest eggs, determined from ban-
width measurements (Ferguson 1985. In Gans et al. [eds.], Biol-
ogy of the Reptilia: Development, pp. 329–491, John Wiley and 
Sons, New York), was 2–3 days old, which put the date of deposi-
tion on 5–6 June, and thus the calculated laying dates correlated 
very closely with the predicted date of 5 June as the onset of the 
nesting season. 

Using nest dimension data collected by Joanen (1969. Proc. 
Southwest. Assoc. Game Fish Comm. Conf. 23:141–151), the bot-
tom of the egg cavity was found to be 35 cm below the top of 
the nest. The results from this study also showed that the average 

Fig. 1. Maximum known size Trachemys scripta female from Ichet-
ucknee Springs State Park, Florida, USA: A) carapace, B) plastron. 
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distance from the top of the nest to the top of the egg cavity was 
17.4 cm, with an average egg cavity depth of 17.6 cm. Water lev-
els were recorded each week throughout the entire year in the 
study area. Measured water levels for the month of June were 
compared to the calculated dimensions of nest height and egg 
cavity dimensions (Table 1). The average nest height of 10 nests 
measured on 8 June was 91.4 cm above marsh level. The bottom 
of the nest cavity was predicted to be 56.1 cm above marsh level. 
With the bottom of the nest cavity at 56.1 cm and the measured 
water levels at 50.0 cm, no eggs would be flooded during the first 
week of egg deposition. 

On 14 June, the midpoint of the nesting season, water levels 
rose to 63.4 cm above marsh level. It was observed that females 
tended to build their nests higher than the existing water levels. 
Nest height was calculated to be 106.7 cm, with the bottom of the 
egg cavities at 69.5 cm above the marsh floor. No eggs laid in the 
second week of nesting would have been flooded; however, the 
rise in water level during the week of 14 June would have inun-
dated the eggs laid during the first week.

On 22 June, water levels had begun to recede and were re-
corded at 61.6 cm. The tops of the nests constructed during this 
period were predicted to have been 103.6 cm above marsh level, 
with the bottoms of the egg cavities at 67.7 cm. Thus, no eggs laid 
during the last week of nesting would have experienced flood-
ing. The water levels continued to fall, and were recorded to be 
46.9 cm on 29 June in the study area. At this level, no eggs were 
subjected to flooding, and water levels were below the egg cavi-
ties of the nests that were constructed during the first week of the 
nesting period. 

Studies conducted concerning the sequence of nesting and 
clutch size indicated that the largest females that lay the largest 
clutches (average 40 eggs/nest) construct nests during the first 
week of the season. Approximately 25% of the total nesting ef-
fort (total eggs) is expended during the first week. The second 
week comprises the bulk of the nesting effort (59%) and consists 
of nests that average 38 eggs/clutch. During the third and final 
week, smaller females construct nests that contain an average of 
35 eggs/nest (Joanen and McNease 1992, op. cit.). The 2015 nest-
ing season was interesting in that water levels increased dramati-
cally during the second week of the season, forcing females to 
build nests higher to accommodate the rising water. Nests that 
were laid during the first week were flooded due to the increased 
water levels, thus drowning the majority of the eggs and em-
bryos. Eggs laid during the second and third weeks of the season 
were deposited in egg cavities constructed high enough above 
the water levels to avoid losses to the rising water. Alligator eggs 

are not affected by 2 h of submersion, but eggs flooded for 48 h 
produce 100% mortality (Joanen and McNease1979, op. cit.).

Egg collections in the study area for the 2015 nesting season 
revealed a 25% egg loss during the 2015 nesting season. A to-
tal of 21,435 eggs were collected from approximately 800 nests 
within the study site. Apparently nest height, as demonstrated in 
this study, is regulated by marsh water levels at the time of nest 
construction and varies with water level fluctuations. The 19,077 
hatchlings produced were incorporated into a Louisiana Depart-
ment of Wildlife-approved alligator ranching program which was 
initiated in 1986, and allows farmers to collect eggs from private-
ly owned marshlands (Joanen et al. 1997. In C. H. Freese [ed.], 
Harvesting Wild Species—Implications for Biodiversity, pp. 465–
506. The Johns Hopkins University Press, Baltimore, Maryland). 

Our research was supported by the Miami Corporation. We 
thank Chad Courville, Land Manager of Miami Corporation, for 
help with collection of data and Darren Richard (Louisiana De-
partment of Wildlife and Fisheries) for supplying the water level 
data at the study site. The authors would also like to thank Jerry 
Savoie, the owner of Savoie’s alligator farm, for locating nests, 
counting eggs, and allowing us to use these data.

TED JOANEN, 1455 Big Pasture Rd., Lake Charles, Louisiana 70607, 
USA; MARK MERCHANT, Department of Chemistry, McNeese State Uni-
versity, 450 Beauregard Dr., 225 Kirkman Hall, Lake Charles, Louisiana 
70609, USA (e-mail: mmerchant@mcneese.edu).

ALLIGATOR MISSISSIPPIENSIS (American Alligator). NEO-
PLASIA. Alligator mississippiensis is known for its ability to resist 
infection and survive with severe physical maladies (Merchant 
et al. 2003. Comp. Biochem. Physiol. 136:505–513; Hayes 2016. 
Alligators of Texas. Texas A&M University Press. College Station, 
Texas. 227 pp.). Neoplastic diseases have been documented in 
this species (Elsey and Nevarez 2011. Herpetol. Rev. 44: 503–504; 
Elsey et al. 2013. Southeast. Nat. 12:31–34;) as well as in other 
crocodilians (Janert 1998. J. Zoo Wildl. Med. 29:72–77; Huchzer-
meyer 2003. Crocodiles. Biology, Husbandry and Diseases. CABI 
Publ., Wallingford, Oxon, UK. 337 pp.) and non-crocodilian rep-
tiles (Frye 1991. Biomedical and Surgical Aspects of Captive Rep-
tile Husbandry. Vol. II. Krieger Publ. Co. Malabar, Florida. 637 pp.; 
Hes et al. 2007. Veterinarni Lekar 3:49–55). 

We investigated a report of a male alligator (3.04 m, total 
length) that was harvested on 15 September 2016 with an 
abnormal “growth” on its front right forelimb (Fig. 1). This 
individual was harvested on private property in Matagorda 
County, Texas, USA, and sold in the commercial market trade; 
therefore, histological or radiographic investigation was 
not conducted. However, from photographic evidence we 
concluded that the growth was most likely a large fibrosarcoma 
or fibromyxoma, based on information from previous published 
reports for A. mississippiensis. As indicated in previous reports 
of neoplasia, palpation of the mass revealed that it was dense 
rather than cystic or fluctuant. This individual did not seem to 
be greatly affected by the mass in that it appeared healthy (i.e., 
not emaciated) and presumably able to feed and move normally. 
Although determining exact age in crocodilians without 
molecular techniques is considered subjective, this individual 
appeared to be relatively old, based on total length, and had likely 
persisted with the mass for some time, based on the relative size 
of the mass. However, depending on the exact cause of the mass, 
the growth could have been present from months to years. 

The two previous reports of alligator neoplasia were from al-
ligators captured from the wild in coastal Louisiana. Based on a 

table 1. Water levels at Superior Bridge in relation to predicted alliga-
tor nest dimensions.

 Month June Water Bottom of egg Top of egg Top of
 (day) levels (cm) cavity (cm) cavity (cm) nest (cm) 

 1 59.1 – – –

 8 50.0 56.1 74.4 91.4

 14 63.4 69.5 87.8 106.7

 18 67.6 73.8 92.3 109.7

 22 61.6 67.7 86.0 103.6

 25 54.3 60.4 78.6 97.5

 29 46.9 53.0 70.6 88.0

The marsh level is 30.1 cm 
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review of the available literature, there have been no reports of 
neoplasia in A. mississippiensis from other portions of its range. 
To our knowledge, this is the first report of a large neoplastic 
growth in an alligator from Texas. This is contribution number 
17-115 of the Caesar Kleberg Wildlife Research Institute.

CORD B. EVERSOLE (e-mail: cord.eversole@students.tamuk.edu) and 
SCOTT E. HENKE, Department of Animal, Rangeland, and Wildlife Sci-
ences, Caesar Kleberg Wildlife Research Institute (MSC 218), Texas A&M 
University-Kingsville, Kingsville, Texas 78363, USA. 

ALLIGATOR MISSISSIPPIENSIS (American Alligator). DIET. Al-
ligator mississippiensis is a generalist predator and scavenger, 
consuming a wide variety of vertebrates and invertebrates (Ga-
brey 2010. Herpetol. Conserv. Biol. 5:241–250), including at least 
40 species of birds (Gabrey and Elsey 2017. J. Louisiana Ornithol. 
10:1–12). Here we document a new species of waterfowl in the 
diet of American Alligator. 

At 1215 h on 1 December 2016 (sunny, air temp. = 15.6°C), 
using 10 x 50 mm binoculars, we observed an alligator (total 
length ~ 1.4 m), 25 m from us, swimming with a dead adult male 
Gadwall (Anas strepera) in its mouth, along the Maxent Canal, 
Bayou Sauvage National Wildlife Refuge, New Orleans, Orleans 
Parish, Louisiana, USA (30.05175°N, 89.87996°W, WGS 84; 0 m 
elev.). After 2 min the alligator stopped swimming to float for 2 
min. During this time a smaller alligator (total length ~ 1.1 m) 
swam toward the larger alligator’s head and the duck carcass, ap-
proaching to within 0.6 m. The larger alligator then turned away 
from the smaller alligator and resumed swimming. The alligator’s 

location on the western border of the refuge suggests that it may 
have either captured the duck or scavenged it. Although duck 
hunting was not allowed on the refuge on that date, it was al-
lowed on adjacent private land. Reports of American Alligator 
predation on ducks have been mostly from spring and sum-
mer on flightless juveniles and molting adults (Elsey et al. 2004. 
Southeast. Nat. 3:381–390).

JENNIFER O. COULSON, Department of Ecology and Evolutionary Bi-
ology, Tulane University, New Orleans, Louisiana 70118, USA (e-mail: jcoul-
son@tulane.edu); THOMAS D. COULSON, 64340 Fogg Lane, Pearl River, 
Louisiana 70452, USA.

ALLIGATOR MISSISSIPPIENSIS (American Alligator). NOVEL 
NON-NATIVE PREY. American Alligators are opportunistic 
predators and their food habits have been well studied (Elsey et 
al. 1992. Proc. Annu. Conf. Southeast. Assoc. Fish Wildl. Agencies 
46:57–66, and references therein and below). Composition of 
A. mississippiensis diet often varies due to regional limitation 
in prey availability (Neill 1971. The Last of the Ruling Reptiles. 
Alligators, Crocodiles, and their Kin. Columbia University 
Press, New York. 486 pp.; Gabrey 2010. Herpetol. Conserv. Biol. 
5:241–250). Additionally, differential digestion rates can lead 
to over-representation of materials resistant to digestion or 
under-representation of rapidly digested soft-bodied prey 
items (Jackson et al. 1974. J. Herpetol. 8:378–381; Garnett 1985. 
J. Herpetol. 19:303–304; Delany and Abercrombie 1986. J. Wildl. 
Manage. 50:348–353; Platt et al. 1990. Northeast. Gulf Sci. 11:123–
130). We herein report on a novel prey item for A. mississippiensis, 
which to our knowledge has not previously been reported. 

During the sanctioned statewide autumn harvest of wild 
A. mississippiensis one of us (EL) opportunistically observed 
the presence of numerous non-native Pomacea maculata 
(Giant Applesnail) in the stomach of a free-ranging adult A. 
mississippiensis trapped in southeast Louisiana (Fig. 1). The TL 
and sex of the A. mississippiensis specimen are unknown. The 
A. mississippiensis was likely trapped on 4 September 2015; the 
observation was made on 5 September 2015 when the carcass 
was processed for the hide and meat markets. The processing 
facility is located in Houma, Louisiana (Terrebonne Parish) and 
A. mississippiensis processed there are generally trapped locally. 
The stomach contained ca. 15–20 P. maculata opercula in addition 
to Diamond-backed Water Snake (Nerodia rhombifer) remains. 
Numerous (at least 20) other harvested A. mississippiensis 
specimens had also consumed P. maculata; opercula were 
commonly observed throughout the 2015 harvest season at the 
same processing facility. When A. mississippiensis carcasses were 
being unloaded from boats or trucks to be measured and placed 
in cold storage, P. maculata opercula would be regurgitated from 
the A. mississippiensis carcasses; numerous P. maculata were 
typically expelled from each carcass. This observation prompted 
EL to take the photograph (Fig. 1) of the actual stomach contents 
of one specimen for documentation of this novel prey item. Of 
interest, some local trappers likewise noted the presence of P. 
maculata in harvested A. mississippiensis carcasses during the 
2015 trapping season, which prompted them to use them as bait 
during the 2016 autumn alligator harvest in sites in southeastern 
Louisiana (Vacherie and Lake Des Allemands). 

Native Pomacea paludosa (Florida Applesnail) have been ob-
served as prey of juvenile A. mississippiensis in Florida (Fogarty 
and Albury 1967. Proc. Annual Conf. Southeast. Assoc. Game 
Fish Comm. 21:220–222). In that study of 36 A. mississippiensis 
caught in a single night in one canal, 24 stomachs contained 

Fig. 1. Neoplastic mass on the front right forelimb of a wild American 
Alligator (Alligator mississippiensis).
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119 P. paludosa which comprised 65.8% of the stomach con-
tents (Fogarty and Albury, op. cit.). Other studies conducted in 
Florida reported P. paludosa as important invertebrate prey for A. 
mississippiensis (Delany and Abercrombie, op. cit.; Delany et al. 
1986. Florida Field Nat. 16:90–96; Delany et al. 1999. Proc. Annu. 
Conf. Southeast. Assoc. Fish Wildl. Agencies. 53:375–389). A re-
cent study conducted in Louisiana on food habits of 448 adult A. 
mississippiensis reported unspecified “snails” were observed in 
some stomach contents (Gabrey, op. cit.); it is unknown if these 
were P. maculata.

Pomacea maculata is an invasive freshwater snail native 
to South America, and has expanded and is now established 
throughout the southeastern United States (Monette et al. 2016. 
Southeast Nat. 15:689–696), including Louisiana (Byers et al. 
2013. PLOS ONE 8[2]:e56812). This genus can pose risks to ag-
ricultural crops and human and wildlife health; laboratory stud-
ies demonstrated the neurotoxin linked to Avian Vacuolar My-
elinopathy (AVM) can be transferred by P. maculata to its avian 
predators (Robertson 2012. Potential Threats of the Exotic Apple 
Snail Pomacea insularum to Aquatic Ecosystems in Georgia and 
Florida. Master of Science Thesis. University of Georgia, Athens, 
Georgia. 74 pp.; Byers et. al., op. cit.). This could be a concern, as 
A. mississippiensis prey on a variety of avian species (Gabrey and 
Elsey J. Louisiana Ornithol. 10:1–10). 

Other crocodilians have been adversely impacted by con-
sumption of non-native exotic species. Long-term monitoring of 
Crocodylus johnstoni (Australian Freshwater Crocodile) popula-
tions shows a decline following invasion of the toxic prey species 
Rhinella marina (Cane Toad; Letnic et al. 2008. Biol. Conserv. 
141:1773–1782). However, the vulnerability to this deleterious 

effect varies among populations of C. johnstoni (Somaweera et 
al. 2012. Anim. Conserv. doi.10:1111/j.1469–1795.2012.00578x.; 
Doody et al. 2014. Biol. Invasions 16:2303–2309), with some 
populations having little or no mortality from ingestion of the 
toads (Somaweera et al., op. cit.) while adverse impacts on other 
populations may include local extirpation (Britton et al. 2013. 
Wildl. Res. http://dx.doi.org.10.071/WR12215). Observations on 
another crocodilian, Crocodylus moreletii (Morelet’s Crocodile), 
suggest it is able to tolerate consuming bufogenin from Marine 
Toads (Platt and Rainwater 2007. Brenesia 67:79–81). 

It would be of interest to determine to what extent A. mis-
sissippiensis consumes P. maculata; however it is important to 
recognize the opercula are likely resistant to digestion and could 
be over-represented in stomach content analyses (references 
above). 

To our knowledge this prey species has not previously been 
reported for A. mississippiensis despite how well studied food 
habits are within the species. It may be beneficial to determine 
if P. maculata are energetically advantageous as a prey item, per-
haps leading this taxa to become increasingly commonly con-
sumed by A. mississippiensis and other large adult crocodilians. 
Whether consumption of possibly toxic P. maculata has adverse 
effects on A. mississippiensis remains unknown; experiments to 
evaluate acute toxicity are currently being conducted. 

We thank Jeff Boundy for the snake identification and Gary 
LaFleur, Jr. for assistance with suggesting photo documentation 
of the P. maculata observation. 

RUTH M. ELSEY, Louisiana Department of Wildlife and Fisheries, 5476 
Grand Chenier Highway, Grand Chenier, Louisiana 70643 USA (e-mail: 
relsey@wlf.la.gov); ERIC LEDET, Louisiana Department of Wildlife and 
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ALLIGATOR MISSISSIPPIENSIS (American Alligator). FEED-
ING AGGREGATION AND BEHAVIOR. Because crocodilians are 
largely nocturnal, often wary, and turbidity may obscure under-
water activity, observing predation events in the wild is difficult 
(Thorbjarnarson 1993. Copeia 1993:1166–1177; Platt et al. 2006. 
Herpetol. J. 16:281–290), and hunting strategies are in general 
poorly documented, even for some relatively well-studied spe-
cies (Dinets 2015. Ethol. Ecol. Evol. 27:244–250). On occasion, 
feeding crocodilians aggregate into groups (defined here as ≥ 2 
individuals) in which cooperative hunting may occur; however, 
these behaviors remain under-reported in the literature and 
consequently are not well understood (Doody et al. 2013. Ethol-
ogy 119:1–9; Dinets, op. cit.). Given the paucity of information on 
feeding aggregations and cooperative hunting among crocodil-
ians, field observations are particularly noteworthy and essen-
tial for understanding these behaviors (Dinets, op. cit.). We here 
describe a large feeding aggregation and associated behaviors of 
A. mississippiensis as seen in a video clip and described in a per-
sonal communication provided by Thomas M. Braquet to RME. 

The cellphone video (86 sec; https://youtu.be/VGx6F9l5nRc) 
was filmed where Dupont Outflow Canal debouches into the Sa-
bine River in Orange County, Texas, USA, circa August 2009. The 
surrounding habitat is freshwater marsh (sensu Chabreck 1972. 
Bull. 664, Louisiana State Univ., Agric. Exp. Stat., Baton Rouge. 
72 pp.), which in general supports high densities of A. mississip-
piensis (McNease et al. 1994. In Crocodiles: Proceedings of 12th 
Working Meeting, Crocodile Specialist Group, pp. 108–120. IUCN 
Publ., Gland, Switzerland). According to Braquet, who observed 

Fig. 1. Viscera of harvested adult Alligator mississippiensis, with the 
stomach opened to expose Pomacea maculata (Giant Applesnail) 
parts. 
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the feeding aggregation for about 45 minutes before departing, a 
large school of mullet (Mugil sp.) were attempting to swim into 
the canal from the Sabine River. In the video, at least 50 alliga-
tors can be seen clustered around the mouth of the canal feeding 
on the schooled fish. The aggregation appears to be composed 
almost exclusively of adult alligators (total length ≥ 1.8 m). Four 
egrets (probably Ardea alba) are also in view, perched in low 
shrubs and along a fence, seemingly attracted by the schooling 
fish. One alligator lunged out of the water in an unsuccessful at-
tempt to capture an egret perched in a shrub about 0.5 m above 
the surface; the bird immediately took flight and then landed in 
nearby shrub. 

Braquet stated the foraging alligators approached the 
schooled fish while swimming on the surface. The alligators 
would then submerge, swim rapidly into the school, and resur-
face, often with a fish. Several alligators frequently approached 
the school simultaneously, swimming side-by-side, before mak-
ing an underwater run at the fish, a behavior evident in the video 
clip. Because mullet often school at or just below the surface, we 
assume alligators were diving below the fish and then attempting 
to capture them just before surfacing. According to Braquet, af-
ter consuming captured fish, individual alligators often repeated 
this behavioral sequence several times before moving to the pe-
riphery of the feeding aggregation. Other alligators would then 
swim forward and approach the school in the manner described 
above. Numerous alligators can be seen in the video clip milling 
about the periphery of the aggregation while others are actively 
attempting to capture fish. 

Also evident in the video are at least 19 (averaging one ev-
ery 4.5 seconds) instances of what Thorbjarnarson (op. cit.) de-
scribed as “leaping” behavior; alligators can be seen floating on 
the surface and then suddenly propelling themselves upwards 
and forward, partially emerging from the water with the body 
arched, and rear- and fore-limbs clasped closely against the body, 
which is then rotated to one side to avoid a mid-ventral (“belly”) 
landing. Several leaping alligators appear to emerge from the be-
low the surface, perhaps the result of being propelled upwards 
by their forward momentum when making an underwater rush 
at schools of fish. In one instance, three or four mullet jump out 
of the water immediately followed by an alligator leaping from 
below the surface. Thorbjarnarson (op. cit.) characterized leap-
ing by foraging Caiman crocodilus as a high energy behavior with 
a low success rate (0.8–1.0%).

Our report compliments a handful of previous accounts 
that describe feeding aggregations of A. mississippiensis (Van 
Doren 1928. Travels of William Bartram. Dover Publications, 
New York. 414 pp.; Harper 1930. Sci. Monthly 31:56–67; Dinets 
2010. Herpetol. Bull. 111:4–11; Dinets, op. cit.). As noted by 
King et al. (1998. Cooperative feeding, a misinterpreted and 
under-reported behavior of crocodilians. Available: http://www.
flmnh.ufl.edu/herpetology/links/cooperative-feeding) several 
commonalities emerge from these accounts, the foremost being 
that aggregations assemble in response to dense concentrations 
of fish. Second, feeding aggregations consist of unusually large 
numbers of alligators concentrated within a relatively small 
area, typically where one waterbody empties into another. Third, 
intraspecific conflict over prey is rare to infrequent, probably 
because the resource is so abundant that defending it from 
conspecifics would prove energetically costly and yield few if 
any benefits (e.g., Heinrich 1989. Ravens in Winter. Summit 
Books, New York. 379 pp.). Fourth, individuals appear to rotate 
in and out of the aggregation, i.e., when one alligator moves 

away from the aggregation, another quickly takes its place. And 
fifth, as seems to be the case in our video clip, feeding alligators 
appear to disregard the presence of humans and other forms of 
disturbance. 

Feeding aggregations of crocodilians are frequently described 
as cooperative behavior, an inclusive term encompassing 
both coordinated (individuals relate in time and space to each 
other) and more rarely, collaborative (individuals preforming 
complimentary actions focused on same prey) hunting 
strategies (Dinets 2015, op. cit.; Grigg and Kirshner 2015. Biology 
and Evolution of Crocodylians. Cornell University Press, Ithaca, 
New York. 649 pp.). As seen in the video clip, alligators appear 
to be relating to each other, although nothing indicates that 
complementary actions are being directed towards the same 
prey. Therefore, our report could be described as an example of 
coordinated hunting behavior. That said, Dinets (2015, op. cit.) 
points out that evaluating putative examples of coordinated 
or collaborative hunting behaviors is difficult because the 
intentions of the participating animals can never be known with 
certainty, echoing the earlier concerns of Gans (1989. Amer. Zool. 
29:1051–1054) that such reports might describe nothing more 
than accidental events rather than representative behaviors. 
Indeed, Grigg and Kirshner (op. cit.) question whether feeding 
aggregations should even be described as cooperative behavior 
and called for additional research into these behaviors. Finally, 
our report highlights the valuable role that citizen scientists 
can play in recording rarely observed behaviors of crocodilians, 
especially given the widespread availability of inexpensive digital 
tools (Cohen 2008. Bioscience 58:192–197; O’Donnell and Durso 
2014. Herpetol. Rev. 45:151–157). 

We thank Thomas Braquet for providing the video clip and 
describing his observations, and Deb Levinson, Thomas Rainwa-
ter, and Kent Vliet for obtaining literature. 
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sgplatt@gmail.com); RUTH M. ELSEY, Louisiana Department of Wildlife 
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Grand Chenier, Louisiana 79643, USA (e-mail: relsey@wlf.la.gov). 

CROCODYLUS MORELETII (Morelet’s Crocodile). CANNIBA-
LISM. Cannibalism is a common phenomenon among farmed 
and wild crocodilians that generally constitutes larger individu-
als preying upon smaller crocodilians (Somaweera et al. 2013. 
Herpetol. Monogr. 27:23–51). Its significance as a mechanism 
to regulate population density remains unclear given that can-
nibalism has not been thoroughly investigated in the wild, be-
cause of its difficulty to assess (Delany et al. 2011. Herpetologica 
67:174–185). Yet, perhaps cannibalism is simply a response to the 
lack of other food sources, or the consequence of intraspecific 
competition for various resources among wild populations, such 
as space (territory), food, or nesting habitat (Cedeño-Vázquez 
et al. 2016. Mesoamer. Herpetol. 3:470–472). Competition for 
resources could heighten the frequency of cannibalism among 
conspecifics, especially during the breeding or nesting season. 
Here, we report three occurrences of cannibalism observed in 
wild Crocodylus moreletii during a field excursion in Chiquibul 
Forest, Belize.

Chiquibul Forest is classified as lowland tropical broad-
leafed rainforest, and is the largest tropical rainforest remain-
ing in North America. It is home to a rich biodiversity of flora 
and fauna, and is the largest protected area in Belize. In 2016, 
co-managers of Chiquibul Forest Friends for Conservation and 
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Development (FCD) partnered with the Crocodile Research Co-
alition (CRC) to initiate research and a crocodile management 
program for the population of C. moreletii in Chiquibul Forest. 
During our initial nocturnal eyeshine survey of the Macal River 
on the night of 23 June 2016, we observed a large crocodile (ca. 
2.5 m in length) consuming a crocodile carcass at 1911 h. After 
the crocodile discarded the carcass as we approached, we col-
lected the dead crocodile, a 1.8-m female. We observed a sec-
ond case of cannibalism 59 min later (2010 h), 3.7 km from the 
first observation. The feeding crocodile (2.5 m in length) quickly 
abandoned the carcass of a smaller crocodile upon our arrival 
(ca. 5 m sighting distance). The dead crocodile was identified as 
a 1.6-m female. 

The third observation of cannibalism was observed at 2345 h 
on 24 July 2016 on the Macal River during the capture and tagging 
portion of the 2016 population survey in Chiquibul Forest. Inter-
estingly, this 1.7-m female was preyed upon in the same location 
as the first observation the previous night. We confirmed that this 
carcass was not the same individual from the night before as the 
lower jaw of the crocodile was intact, whereas the lower jaw from 
the crocodile the previous night was already removed. We sug-
gest that the larger crocodile observed predating on this carcass 
was the same individual that consumed the smaller crocodile the 
night before in the same location; the size appeared similar, and 
the behavior upon our approach was comparable. Identification 
of reproductive organs verified sex of all dead crocodiles, and we 
approximated total length of dead crocodiles by measuring rear 
of cranial plate–vent length (on the dorsal side). We returned all 
3 crocodile carcasses immediately to the water once we recorded 
GPS coordinates, length, and sex.

We thus report the first incidence of C. moreletii cannibalism 
observed in Belize, as well as the second account of cannibal-
ism among wild C. moreletii (Cedeño-Vázquez et al., op. cit.). 
Furthermore, most reports of cannibalism among wild croco-
diles witness a single observation. Here, we report three observa-
tions of cannibalism among C. moreletii in about a 29-h period. 
In general, the magnitude and frequency of cannibalism among 
crocodilians is unknown; however, we suggest that this type of 
predation may be common among the population of C. moreletii 
in Chiquibul, particularly in the Macal River during the breeding 
season. Rangers of the FCD observed a fourth crocodile carcass 
in the Macal River about three months prior to our survey. All 
cannibalized females were of breeding size, and it would seem 
unlikely that males would kill potential mating females. Fur-
thermore, good habitat for nesting sites along the Macal River is 
limited. Thus, it is possible the cannibalized females were killed 
by larger females as a consequence of territory and intraspecific 
competition for quality nesting habitat, as our observations were 
in close proximity to nests (ca. 238 m). Therefore, we suggest that 
the larger males we witnessed preying upon the small-bodied 
crocodiles were scavenging the remains of crocodiles killed by 
females. Because we did not witness crocodiles killing other 
crocodiles, it is also possible, but unlikely, that the carcasses were 
crocodiles that died from some other cause (e.g., disease). 

We thank the Belize Wildlife and Referral Clinic, Friends for 
Conservation and Development, and the Belize Forest Depart-
ment for their support and assistance in this project. We also 
thank the organizers of Canada CrocFest 2015 for funding this 
field excursion and research.
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CROCODYLUS POROSUS (Saltwater Crocodile). DIET. Croco-
dylus porosus is the most widely distributed crocodilian species 
in the world (Webb et al. 2010. In Manolis and Stevenson [eds.], 
Crocodiles. Status Survey and Conservation Action Plan. Third 
Edition, pp. 99–113. Crocodile Specialist Group, Darwin). In Sri 
Lanka, it is found mainly in tidal rivers and marshlands outside 
protected areas along the coastal wet zone and some parts of the 
dry zone (Samarasinghe 2014. The Human-Crocodile Conflict in 
Nilwala River, Matara [phase 1]. Young Zoologists’ Association 
Publications, Sri Lanka. 118 pp.). Crocodylus porosus is an op-
portunistic ambush predator that is known to have the broadest 
range of prey species in their diet (Ross and Garnet [eds.] 1989. 
Crocodiles and Alligators. Facts On File, New York. 240 pp.). Juve-
niles hunt smaller prey such as insects, crustaceans, small fish, 
amphibians, and reptiles. In adults, the significance of small in-
vertebrate prey fades in favor of vertebrates (Taylor 1979. Austr. 
Wildl. Res. 6:347–359). Adult C. porosus are known to feed on very 
large prey, including buffalo, wild boar and monkeys. Here, we 
report an adult C. porosus preying upon a previously unrecorded 
prey, an Indian Porcupine (Hystrix indica).

The observation was made at 2130 h on 21 November 2015 
in the Nilwala River in Matara District, Southern Province of Sri 
Lanka, while conducting annual spotlight surveys on C. porosus. 
The observation was made in mid-river, on a 4 m-long motor 
boat using a 12 v, 400,000 candlelight glare free spot light, ca. 6.5 
km upstream (5.96353°N, 80.5551°E). The observation lasted for 
two minutes. An adult C. porosus, 2.6 m in total length, was spot-
ted in open water approximately 3.5 m away from the river bank. 
The crocodile was swimming slowly along a straight line paral-
lel to the river bank. As we approached the animal to estimate 
its size, we observed an adult Indian Porcupine in its jaws. Upon 
encounter, the engine was turned off to reduce disturbance, and 
the observation was made ca. 1.5 m away from the animal. We 
did not detect any movement by the porcupine. The crocodile 
had the neck and pectoral region of the porcupine secured in its 
jaws, and the rest of the body was outside. We observed quills 
intact in the body and tail region of the porcupine. After about 
two minutes of observation, the crocodile dove underwater with 
the carcass in its jaws. 

Records of porcupine predation among crocodilians are rare. 
The presence of quills and associated possibility of injury would 
seem to make porcupines an unlikely prey item for crocodilians. 
However, several crocodile species are known to prey on porcu-
pines: C. moreletii preying on Coendou bicolor (Platt et al. 2006. 
Herpetol. J. 16:281–290), Paleosuchus trigonatus preying on Co-
endou mexicanus (Ortiz et al. 2013. Herpetol. Rev. 44:135), and 
Crocodylus niloticus preying on Hystrix sp. (Piennar 1969. Koe-
doe 12:1). Magnusson et al. (1987. J. Herpetol. 21:85–95) observed 
a specimen of P. trigonatus regularly feeding on porcupines, de-
spite having quills embedded in its jaws. Ortiz et al. (2013, op. 
cit.) also reports a stressed P. trigonatus individual having quills 
covering the head and jaws after a predation attempt on a porcu-
pine. Magnusson et al. (1987, op. cit.) considered porcupines to 
be not hazardous to P. trigonatus. Because our observation was 
brief, we were unable to conclude if the adult C. porosus we ob-
served was unharmed. However, we did not observe any quills 
embedded around the head and jaws region of the crocodile. 
Despite being one of the most well-studied crocodilians in the 
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world, ours is the first record of C. porosus preying on a porcu-
pine (Grigg and Kirshner 2015. Biology and Evolution of Croco-
dylians. CISRO Publishing, Clayton, Victoria, NSW. 672 pp.).

DINAL J. S. SAMARASINGHE, Environmental Foundation (Guaran-
teed Limited) 3A, 1st Lane Kirullapone, Colombo 5, Sri Lanka (e-mail: dinal.
salvator@gmail.com); DILIP ALWIS, University of Ruhuna, Tangalle Road, 
Matara (e-mail: dalwis66@gmail.com).

SQUAMATA — AMPHISBAENIANS

AMPHISBAENA VERMICULARIS (Wagler’s Worm Lizard). PAR-
ASITISM. The amphisbaenians are currently represented by 
approximately 196 species (Uetz and Hošek 2016. http://www.
reptile-database.org; accessed 6 November 2016), belonging to 
six families. The family Amphisbaenidae is the most diverse and 
abundant in South America (Gans 2005. Bull. Amer. Mus. Natur. 
Hist. 289:1–130; Vidal et al. 2008 Biol. Lett. 4:115–118; Uetz and 
Hošek, op. cit.). Amphisbaena vermicularis is a medium-sized 
amphisbaenid occurring from Brazil to Bolivia (Dirksen and De 
La Viva 1999. Graellsia 55:199–215; Almeida et al. 2008. Braz. J. 
Biol. 69:1183–1186). Here, we report on the helminth endopara-
sites in the gastrointestinal tracts of A. vermicularis in an area 
of Caatinga vegetation in Exu, Pernambuco State, northeastern 
Brazil. 

In November 2013, a specimen of A. vermicularis (SVL: 16.2 
cm; weight: 7.0 g) was collected at Colonia, Exu municipality 
(7.5741°S, 39.7525°W, SAD 69; 456 m elev.), Pernambuco, north-
eastern Brazil. The animal was euthanized with 2% lidocaine hy-
drochloride. The gastrointestinal tract was removed for desicca-
tion and analysis of parasites using a stereomicroscope. 

We found 137 endoparasites identified as Physaloptera sp., in 
larval stage in the large intestine of A. vermicularis. Previously, 
A. vermicularis had a record of infection by a single species of 
Pentastomida (Raillietiella gigliolli, prevalence of 55.5%) (Al-
meida, et al., 2008. Braz. J. Biol. 69:1183–1186). Nematodes of 
the genus Physaloptera Rudolphi, 1819 have been recorded in 
amphibians, birds, mammals, and reptiles (Pereira et al. 2012. J. 
Parasitol. 98:1227–1235). Physaloptera spp. have been reported 
parasitizing the following lizards, Ameiva ameiva, Cercosaura 
argulus, Cnemidophorus litoralis, C. ocellifer, Hemidactylus 
mabouia, Hoplocercus spinosus, Mabuya agilis, M. macrorhyn-
cha, Polychrus acutirostris, Tropidurus etheridgei, T. torquatus, 
Tupinambis merianae, Tupinambis teguixin, and Dicrodon gut-
tulatum (Ávila  and Silva 2010. J. Venomous Animals and Tox-
ins including Tropical Diseases 16:543–572). The intermediate 
hosts of Physaloptera are arthropods such as crickets, locusts, 
cockroaches, and beetles (Gray and Anderson 1982. Can. J. Zool. 
60:2134–2142). To our knowledge, this is the first record of Physa-
loptera sp. infecting A. vermicularis.
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de Pós-Graduação em Ciências Biológicas (Zoologia), Laboratório/Coleção 
de Herpetologia, Universidade Federal da Paraíba – UFPB , Cidade Univer-
sitária, Campus I, CEP 58059-900, João Pessoa, Paraíba, Brazil; ANTONIO 
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tamento de Química Biológica, Campus Pimenta, Universidade Regional 
do Cariri – URCA, Rua Cel. Antônio Luiz, 1161, CEP 63105-100, Crato, CE, 
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SQUAMATA — LIZARDS

AMEIVULA NIGRIGULA. CANNIBALISM. Ameivula nigrigula 
is a recently described species of the Ameivula ocellifera group, 
found in the Caatinga lowlands of Bahia state, Brazil (Arias et 
al. 2011. Zootaxa 3022:1–21). There is little known of the natural 
history of this lizard, and nothing known of its diet. Consider-
ing other species of the A. ocellifera group, the diet is composed 
mainly of arthropods, with one case of cannibalism reported 
(Sales et al. 2010. Herpetol. Rev. 41:217–218). Here, we report the 
first recorded case of cannibalism for A. nigrigula from the Caat-
inga of northeast Bahia. 

On 5 March 2015, we captured a male A. nigrigula (SVL = 63.9 
mm, mass = 9 g before regurgitation) in a semi-arid area of the 
Lipari Mineração LTDA near Nordestina in the state of Bahia, 
Brazil (10.9026°S, 39.4227°W; SAD69). In this specimen’s stomach 
we found an undigested juvenile A. nigrigula (SVL = 33.8 mm, 
mass = 1 g) (Fig. 1). 

Our survey was part of the fauna rescue program of Lipari 
Mineração LTDA (license INEMA nº 8598). The specimen was 
deposited in the herpetological collection of the Centro de Eco-
logia e Conservação Animal, Universidade Católica do Salvador, 
Salvador, Bahia. (CHECOA 3657).

MAGNO LIMA TRAVASSOS DE OLIVEIRA (e-mail: magnotravassos@
gmail.com), ANDRÉ KAUFER LEITE, and MOACIR SANTOS TINÔCO, Lac-
erta Consultoria, Projetos & Assessoria Ambiental LTDA, Av Tancredo Neves, 
939 - s-1305, Caminho Árvores, Salvador, Bahia , Brazil; Centro de Ecologia e 
Conservação Animal, Universidade Católica do Salvador, Av. Prof. Pinto de 
Aguiar, 2589, 41740-090, Pituaçu, Salvador, Bahia, Brazil.

AMEIVULA OCELLIFERA (Spix’s Whiptail). SAUROPHAGY. 
Saurophagy by other lizards is considered common in semi-
arid environments such as in Australia (Pianka 1973. Annu. Rev. 
Ecol. Syst. 4:53–74), and may also be common in the semi-arid 
Caatinga of northeastern Brazil (Vitt 1995. Occas. Pap. Oklahoma 
Mus. Nat. Hist. 1:1–29). Ameivula is a teiid genus that includes 
species widely distributed from northeastern Brazil to northern 

Fig. 1. Cannibalism in Ameivula nigrigula: A) stomach being remo-
ved; B) predator and prey. 
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Argentina (Arias et al 2011. Zootaxa 2787:37–54; Arias et al 2011. 
Zootaxa 3022:1–21). Ameivula ocellifera is a terrestrial species 
that actively forages during the day (Mosque and Colli 2003. J. 
Herpetol 37:498–509). Its diet is generalized, mainly composed 
of adult insects and larvae (Sales and Freire 2015. J. Herpetol. 
49: 579–585); however, adults can be cannibalistic on juveniles 
(Sales et al 2010. Herpetol. Rev. 41:217–218). Tropidurus hispidus 
(Peter’s Lava Lizard, family Tropiduridae) is a habitat and dietary 
generalist distributed throughout South America. It is common 
in Caatinga regions where it is easily observed in rocky outcrops 
(Kolodiuk et al. 2010. South Am. J. Herpetol. 5:35–44). Herein, we 
report an observation of an A. ocellifera preying upon Tropidurus 
hispidus.

Our observation occurred during a survey of the herpeto-
fauna in the Caatinga, on a rocky outcrop at Sítio Cacimbas, 
municipality of Itapetim, state of Pernambuco, Brazil (7.4053°S, 
37.1868°W, WGS 84; elev. 647 m). At 1437 h on 28 July 2015, we 
observed an adult A. ocellifera (SVL ~ 70 mm) subduing a juvenile 
T. hispidus (SVL ~ 31 mm) on the ground near a cluster brome-
liad (Encholirium spectabile). At that time the A. ocellifera held 
the T. hispidus firmly within its mouth, with only the head and 
forelimbs exposed (Fig. 1). The predator then moved approxi-
mately 0.5 m towards the adjacent herbaceous vegetation, where 
it continued to try and swallow its prey. The A. ocellifera moved a 

second time into vegetation (approximately 0.3 m) and, when it 
stopped, completely swallowed its prey. The total duration of the 
predation event was approximately one minute.

Teiid lizards are active foragers, and they capture mainly 
sedentary prey using a well-developed visual and chemorecep-
tion system (Huey and Pianka 1981. Ecology 62: 991–999). Both 
A. ocellifera and T. hispidus share dimensions of the ecological 
niche including activity period and various food items, and they 
use similar habitats (Andrade et al 2013. Biota Neotrop. 13:199–
209). This can result in increased competition, although there are 
segregation mechanisms that can enable the co-occurrence of 
species (Huey and Pianka 1977. Ecology 58:119–128). In our case, 
the predation event might be explained by 1) the fact that a large 
prey item like a lizard is a high-energy food item that can reduce 
the need to feed for several days (Vitt 2000. Herpetol. Monogr. 
14:388–400); and/or 2) the elimination of potential competitors.

We are grateful to Coordenação de Aperfeiçoamento de Pes-
soal de Nível Superior (CAPES) for financial support, and to Sítio 
Cacimbas owner for assistance during fieldwork.
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ANADIA BOGOTENSIS (Bogota Anadia). COMMUNAL NESTING 
and ANT INVASION. Some of the highland gymnophthalmid 
lizard species share the behavior of communal nesting (Swain 
et al. 1980. J. Herpetol. 14:321–326; Ramos-Pallares et al. 2013. 
Herpetol. Rev. 44:226–229). Anadia bogotensis is a Colombian 
endemic that has been recently designated as Vulnerable in 
the national threatened reptile species list. This species is 
likely to be threatened by cattle grazing expansion, agriculture, 
fire, urbanization, and unsustainable ecotourism (Morales-
Betancourt et al. 2015. Libro Rojo de Reptiles de Colombia. 
Instituto de Investigación de Recursos Biológicos Alexander 
von Humboldt, Universidad de Antioquia, Colombia. 258 
pp.). Records of communal nesting in A. bogotensis include 
the descriptions of nests composed of 26–578 eggs in different 
development stages, and the presence of old eggshells next to 
new eggs demonstrated that nests are continuously used. The 
number of eggs laid under the same rock during a breeding 
season varied from 2–60; these eggs incubate for 6–7 months. 
Communal nests from this species are typically found under 
flat rocks and under low necromass on highlands (paramos) 
near Bogotá reaching elevations of up to 3900 m. Nesting in 
this species has been observed from July to November 2006 and 
from March to May 2009 (Medina-Rangel. 2013. Herpetol. Rev. 
44:312–313). Here we further describe communal nesting in A. 
bogotensis, and the subsequent invasion of ants into those nests.

During 2012 and 2015 we monitored seven A. bogotensis 
nests located in the eastern mountains of Bogotá near La 
Calera (4.6827139°N, 74.0123167°W, WGS84; 3109 m elev.). 
Communal nests were observed from May to November (Fig. 
1). During monitoring in 2014, we noticed that Carpenter Ants 
(Camponotus cf. nitens) had built colonies on six of the nests 
initially utilized by the lizards (Fig. 2). Ants persisted throughout 
2014 and 2015, suggesting that once ant colonies are established 
they will prevail for more than two years under the same rock. 
Since these six nests were not used by lizards again (Fig. 2), it 

Fig. 1. Adult Ameivula ocellifera preying on a juvenile Tropidurus his-
pidus on a rocky outcrop. 
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is likely that the ants are interfering with nesting behavior and 
hatchling development by driving adults away, or consuming 
eggs or hatchlings. Communal nesting can result from limited 
nest sites (Doody et al. 2009. Quart. Rev. Biol. 84:229–251); thus, in 
paramo habitats, humidity and temperature gradients may limit 
the availability of places suitable for egg laying and successful 
incubation. Moreover, communal nesting has been suggested to 
increas fitness in hatchlings of other lizard species (Radder et al. 
2007. J. Anim. Ecol. 76:881– 887). 

Climate change has been identified as one of the drivers that 
have caused ecological shifts in reproductive phenology and 
high extinction rates of native species, caused by abrupt chang-
es in distribution (Parmesan et al. 2003. Nature 421:37–42). Ant 
populations have shown different responses to global warming 
such as increasing their altitudinal range and abundance (Kwon 
et al. 2015. J. Asia-Pacific Biodivers. 8:49–65). However, studies 
on high altitude ants in the neotropical region are scarce, and the 
dynamics of their range and population trends influenced by cli-
mate change remain unknown. We note that prior to 2010, nests 
without ants were common. The invasion by these ants suggests 
that Camponotus cf. nitens are expanding to higher elevations 
(showing an increase in the number of colonies), a trend that 
may threaten Andean lizards that lay communally. Nest displace-
ment by ant colonization is thus an environmental stressor for A. 
bogotensis that could cause significant behavioral changes in this 
species, affecting survival and recruitment. Finally, we suggest 
further research on this interaction since it might be an emergent 
threat brought by climate change, affecting this vulnerable and 
endemic high altitude lizard.

JUAN SALVADOR MENDOZA R., Universidad de los Andes, Bogotá, 
Colombia (e-mail: js.mendoza122@uniandes.edu.co); CAMILA A. RODRI-
GUEZ-BARBOSA, University of Florida (e-mail: camila.rodriguez@ufl.edu)

ANNIELLA GRINNELLI (Bakersfield Legless Lizard). PREDA-
TION. Anniella grinnelli is a recently described species of angui-
morph lizard known only from Kern and San Luis Obispo counties 
in south-central California, USA (Papenfuss and Parham 2013. 
Breviora 536:1–17). Due to the secretive nature and recent recog-
nition of this species, information on the predators of A. grinnelli 
is absent from the literature. On 26 March 2017 we conducted 
surveys for Anniella at the Pixley National Wildlife Refuge in Tu-
lare County, California, USA. During these surveys, we encoun-
tered a dead adult A. grinnelli (Fig. 1) which had been impaled by 
Lanius ludovicianus (Loggerhead Shrike) on a barbed wire fence 
at the edge of the property (35.90635°N, 119.33169°W; WGS 84). 
The specimen was collected and deposited in the Museum of 
Vertebrate Zoology, University of California, Berkeley, California, 
USA (MVZ 272791) along with a Uta stansburiana (MVZ 272790) 
found similarly impaled on the same stretch of fence. Lanius 
ludovicianus is a known predator of reptiles including A. pulchra, 
a more widely distributed relative of A. grinnelli (Clark 2011. Son. 
Herpetol. 24:20–22). However, to our knowledge this observation 
represents the first confirmed predator of A. grinnelli in the lit-
erature. Additionally, this specimen represents the first record of 
A. grinnelli in Tulare County, CA (Papenfuss and Parham, op. cit.). 

This research was conducted under a California Scientific 
Collection Permit issued to T. J. Papenfuss. The work was suppor-
ted by the Museum of Vertebrate Zoology, University of Califor-
nia, Berkeley and a grant from the California Department of Fish 
and Wildlife. 

MARK W. HERR, Department of Herpetology, University of Kansas 
Natural History Museum, 1345 Jayhawk Blvd., Lawrence, Kansas 66045, 
USA (e-mail: mwherr@gmail.com); THEODORE J. PAPENFUSS, Museum 
of Vertebrate Zoology and Department of Integrative Biology, 3101 VLSB, 
University of California Berkeley, California 94720-3160, USA.

ANOLIS CAROLINENSIS (Green Anole). DIET. Anolis carolinen-
sis is native to the coastal plain of the southeastern United States 
and is considered a dietary generalist, feeding on a variety of in-
sects, spiders, and other arthropods (Conant and Collins 1998. 
Reptiles and Amphibians of Eastern and Central North America. 

Fig. 1. A communal nest site of Anadia bogotensis, showing eggs and 
hatched eggshells.

Fig. 2. A former Anadia bogotensis communal nest site, now colo-
nized by carpenter ants.
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3rd Ed. Houghton Mifflin, New York. 616 pp.). As generalists, their 
diet is apparently only restricted by size. Herein, we report on a 
rare observation of A. carolinensis feeding on a vertebrate. Our 
observation also represents what we believe to be the first record 
of an A. carolinensis regurgitating another lizard.

On 13 October 2016, between 1200–1215 h, an adult female 
A. carolinensis (SVL = 49 mm, total length = 139 mm, weight = 
2.1 g) was detected inside an upright PVC pipe set up as part of a 
sampling array for a long-term study of amphibian use of upland 
Longleaf Pine ephemeral sinkhole ponds in the Ocala National 
Forest (29.32391°N, 81.74823°W). Skies were sunny and the tem-
perature was approximately 27°C. While weighing this individu-
al, it regurgitated about half of an adult Scincella lateralis (Little 
Brown Skink), and, after a few minutes, the complete body. With 
a body girth (~6–8 mm) more than a quarter that of its predator 
and a total length (~80 mm) over half that of its predator, the S. 
lateralis was an exceptionally large prey item for A. carolinensis. 
The S. lateralis had not yet lost any coloration, although some 
exterior scales were partially digested. We have captured dozens 
of A. carolinensis during each of the last 24 years in the field, but 
this was the first time that we witnessed one regurgitating prey 
upon capture, suggesting that prey size and (or) species was a 
contributing factor to this behavior. This observation occurred 
under Florida Fish and Wildlife Conservation Commission per-
mit # LSSC–12-00021A.

SKY T. BUTTON, Department of Wildlife Ecology and Conservation, 
University of Florida, Gainesville, Florida 32611, USA (e-mail: skybutton@
ufl.edu); CATHRYN H. GREENBERG, USDA Forest Service, Upland Hard-

wood Ecology and Management RWU-4157, 1577 Brevard Rd., Asheville, 
North Carolina 28806, USA (e-mail: kgreenberg.fs.fed.us); JAMES D. AUS-
TIN, Department of Wildlife Ecology and Conservation, University of Flori-
da, Gainesville, Florida 32611, USA (e-mail: austinj@ufl.edu).

ANOLIS EQUESTRIS (Knight Anole). TAIL TRIFURCATION. 
Anolis equestris is native to Cuba and established in southern 
Florida (Meshaka 2011. Herpetol. Conserv. Biol. 6:1–101). Regen-
eration of multiple tails is thought to be due to tail injury without 
tail breakage (Bellairs and Bryant 1985. In Gans and Billett [eds.], 
Biology of the Reptilia, Volume 15, Development B, pp. 301–410. 
Wiley-Interscience, New York). Tail trifurcation has been report-
ed in the lizard genera Ctenosaura (Iguandiade; Ariano-Sanchez 
and Gil-Escobedo 2016. Herpetol. Rev. 47:463–464), Cyclura 
(Iguanidae; Hayes et al. 2012. Biodivers. Conserv. 21:1893–1899), 
Lacerta (Lacertidae; Graper 1909 In Bellairs and Bryant, op. cit.), 
Hemidactylus (Gekkonidae; Evans and Bellairs 1983 In Bellairs 
and Bryant, op. cit.), Gekko (Gekkonidae; Das 1933 In Bellairs and 
Bryant, op. cit.), and Mabuya (Scincidae; Brindley 1898 in Bellairs 
and Bryant, op. cit.). 

At 2045 h, 22 May 2016 we found an adult male A. equestris 
(Fig. 1; 157 mm SVL, 175 mm tail length, 80 g) sleeping on a thin 
branch ~3 m aboveground in second growth forest adjacent to an 
avocado orchard (25.425483°N, 80.501383°W, WGS 84; 22 m elev.) 
southwest of Florida City, Miami-Dade County, Florida, USA. The 
trifurcation (Fig. 1) was 113 mm posterior to the cloaca and con-
sisted of a split on the ventral side of the tail resulting in two new-
ly regenerated tail tips, a left prong (27.2 mm) and right prong 
(36.4 mm) that projected from beneath the central axis of the tail 
which extended 61.7 mm beyond the split. The right prong was 
the same color as the proximal part of the tail and may have rep-
resented the original portion of the tail. To our knowledge this is 
the first report of tail trifurcation in this species. 

BENJAMIN T. CAMPER, 723 Sidney Ave., Florence, South Carolina 
29505, USA (e-mail: Bcamper@g.clemson.edu); JEFFREY D. CAMPER, De-
partment of Biology, Francis Marion University, Florence, South Carolina 
29506, USA.

ANOLIS EQUESTRIS (Cuban Knight Anole). DIET. Anolis eques-
tris is native to Cuba and present as a nonindigenous species 

Fig. 1. Anniella grinnelli (MVZ 272791) impaled on a barbed wire 
fence by Lanius ludovicianus.

Fig. 1. Adult male Anolis equestris with a trifurcated tail. Inset show-
ing that the central axis of the tail is yellow.
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in Florida, California, Hawaii, central Mexico, and coastal Bra-
zil. Previous studies have indicated the diet of A. equestris to 
be principally insectivorous and to a lesser degree frugivorous 
(Brach 1976. Copeia 1976:187–189; Dalrymple 1980. J. Herpe-
tol. 14.4:412–415). Individuals within Florida will also consume 
smaller congeners, A. sagrei and A. porcatus (Meshaka et al. 2004. 
Exotic Amphibians and Reptiles of Florida. Krieger Publishing 
Company, Malabar, Florida. 61 pp.). While cannibalism is well 
documented in some other species of anoles, the possible oc-
currence, prevalence, and age classes involved in cannibalism 
among A. equestris are unknown. At 2214 h on 10 March 2015, 
while surveying for exotic species in Homestead, Florida, USA 
(25.447488°N, 80.533897°W; WGS 84) we captured by hand a 

juvenile A. equestris (SVL = 7.35 cm). A prey item was readily vis-
ible protruding from the animal’s throat as it gaped defensively 
(Fig. 1A). The item was gently removed and identified as a small-
er juvenile A. equestris (SVL = 5.2 cm). While the posterior end 
of the prey item was intact, the anterior had been digested. This 
exposed a skull and clear dentition with blunt, conical teeth (Fig. 
1B,C). The cannibalizing anole was in good body condition and 
not presenting any obvious negative effects from the large size 
of this prey item. This observation demonstrates cannibalism 
among the A. equestris juvenile age class in the introduced range 
of this species and demonstrates the selection by an A. equestris 
juvenile of an extraordinarily large prey item relative to current 
dietary accounts.

HOLLIS DAHN, University of Toronto, 27 King’s College Cir, Toronto, 
Ontario M5S, Canada (e-mail: h.dahn@mail.utoronto.ca); JEFF SHARPE, 
University of Central Florida, 4000 Central Florida Blvd, Orlando, Florida 
32816, USA.

ANOLIS FUSCOAURATUS (Slender Anole). PREDATION. Anolis 
fuscoauratus is an iguanid (Polychrotinae) lizard that is widely 
distributed in northern South America east of the Andes and in 
the Atlantic Forest in eastern Brazil. This species is commonly 
found in dense forests and exhibits predominantly arboreal 

Fig. 1. Juvenile Anolis equestris captured in Homestead, Florida. A) 
Animal gaping defensively after capture. B) Animal and prey item 
size comparison. C) Anterior end of prey item showing dentition 
consistent with A. equestris. 

Fig. 1. Whipscorpion (Heterophrynus longicornis) preying on Anolis 
fuscoauratus.
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habits. It is usually found on trunks, vines, and leaves, generally 
within a few meters of the ground (Vitt et al. 2008. Guide to the 
Frogs of Reserva Adolpho Ducke, Central Amazonia. Áttema De-
sign Editorial, Manaus. 176 pp.). Here we report on observation 
of predation on A. fuscoauratus by a whipscorpion.

At 0215 h on 1 April 1 2012, a specimen of Heterophrynus 
longicornis (Amblypygi: Phrynidae) was observed preying on an 
adult A. fuscoauratus (Fig. 1) in an ombrophilous forest in the 
Amazonian Federal University (UFAM) Experimental Farm, lo-
cated in Manaus city, Amazonas, Brazil (2.65885°S, 60.06603°W; 
WGS 84). The predation event occurred on a tree trunk approxi-
mately 1.6 m above ground. The lizard was a male (SVL = 44 mm, 
TL = 70 mm). The whipscorpion was holding the lizard by the 
head and thoracic region with its pedipalps (Fig. 1). Ingestion 
had begun on the lateral region of the lizard’s head, and a large 
part of the head and neck there were already partially digested, 
probably due to the action of the whipscorpion’s digestive en-
zymes.

Our record corroborates the hypothesis that whipscorpions 
remain oriented downward, with their pedipalps raised and out-
stretched, waiting for prey (Dias and Machado 2007. J. Arach-
nol. 34:540–544). When potential prey enters the field of view, it 
is caught and immobilized by the raptorial pedipalps and then 
consumed at the site in which it was captured. Our observation is 
the first record of Heterophrynus preying upon a vertebrate, and 
increases the list of invertebrates that can prey on A. fuscoauratus. 

DIEGO M. M. MENDES, Laboratório de Entomologia Sistemática Ur-
bana e Forense, Instituto Nacional de Pesquisas da Amazônia - Campus II, 
Av. André Araújo, 2936, 69080-971 Manaus, AM, Brazil (e-mail: diego.mello.
mendes@gmail.com); ANDRÉ L. BARROS, Departamento de Ecologia, In-
stituto Nacional de Pesquisas da Amazônia – Campus V8, Av. Efigênio Sales, 
2239, 69060-020, Manaus, Amazonas, Brazil (e-mail: andrelima1701@gmail.
com); DIEGO A. PIRES, Departamento de Ecologia, Instituto Nacional de 
Pesquisas da Amazônia – Campus V8, Av. Efigênio Sales, 2239, 69060-020, 
Manaus, AM, Brazil (e-mail: dieguinho.slipknot@hotmail.com); PATRIK F. 
VIANA, Laboratório de Genética Animal, Instituto Nacional de Pesquisas 
da Amazônia - Campus II, Av. André Araújo, 2936, 69080-971 Manaus, Ama-
zonas, Brazil (e-mail: patrik.biologia@gmail.com).

ANOLIS GEMMOSUS (Gem Anole). SLEEP-SITE FIDELITY. 
Sleep-site choice can directly influence survival in many spe-
cies due to their vulnerability to predation (Clark and Gillingham 
1990. Anim. Behav. 39:1138–1148). Like many diurnal lizards, 
Anolis spp. are commonly observed sleeping at night on fern 
fronds and small tree branches, sites that would appear to ex-
pose them to the risk of predation (Singhal et al. 2007. Behaviour 
144:1033–1052). To begin to understand why particular sleep-
sites are chosen, we assessed sleep-site choice and fidelity in 
Anolis gemmosus in the Andes Mountains of Ecuador. 

We conducted our observations at Reserva Las Gralarias 
(RLG, Province of Pichincha) (2068 m elev.) and made repeated 
nightly observations on 20 anoles at 13 sleep-sites along two 
open-canopy trails (each trail approximately 250 m long). Aver-
age temperature during the sampling period was 19.4°C (± 0.05°C 
SE) with intermittent light rainfall. We sampled Road Trail, a ru-
ral roadside with limited automobile disturbance, from 2–7 May 
2016, and Granny’s Trail, a walking trail with limited human dis-
turbance (foot traffic only), from 3–7 May 2016. We walked the 
trails each night during 2000–2300 h to observe anole sleeping 
behavior. To limit human interference, we did not mark indi-
vidual lizards, but rather used photographs of each anole for 
individual animal identification. The unique skin coloration of 

individuals allowed us to recognize previously sighted anoles. 
Our results confirmed sleeping site fidelity in A. gemmosus 

with 17/20 anoles observed re-sighted at least once within 1 m 
of their initial sleeping site (mean ± SE 1.68 ± 0.30 re-sightings). A 
Wilcoxon rank sign test indicated that our two trails did not sig-
nificantly differ in their number of re-sighted anoles (W = 79.50, 
p = 0.16). 

During our survey, we found anoles utilizing several different 
types of sleeping perches, typically in an oblique position respec-
tive to the ground. Sleeping perches consisted of herbaceous 
plants, fern fronds, and thin branches of woody plants at heights 
ranging 1.6–4 m. Unexpectedly, seven of our sites contained 
multiple (2 –3) anoles within a 5-m radius, which suggests there 
may be competition for sleeping sites, or reduction in individual 
predation risk via grouping behavior. Our results indicating that 
A. gemmosus exhibit sleep-site fidelity at both disturbed and un-
disturbed sites provides novel natural history information for the 
species as we are unaware of any other studies examining this 
behavior in the species.

Future investigations into A. gemmosus behavior should ex-
amine whether this species exhibits intraspecific competition 
for sleeping sites, and what habitat characteristics (such as perch 
diameter, elevation above land, anole density, etc.) may predict 
such behavior. If competition for sleeping sites does occur, this 
may influence an individual’s fidelity to a particular site.

We are grateful to RLG volunteer, Ray So Lok, and the stu-
dents of the Grand Valley State University study abroad program 
for field assistance, and to Jane Lyons and Reserva Las Gralarias, 
for hosting our research.

ALEXA S. WAGNER, Department of Biology, Kent State University, 
Kent, Ohio 44240, USA (e-mail: awagne21@kent.edu); ALEXANDRIA L. LA-
VALLEY, Department of Biology, Grand Valley University, Allendale, Michi-
gan 49401, USA (e-mail: lavallea@mail.gvsu.edu); KATHERINE L. KRYNAK, 

Department of Biological and Allied Health Sciences, Ohio Northern Uni-
versity, Ada, Ohio 45810, USA (e-mail: k-krynak@onu.edu); TIM J. KRYNAK, 
Natural Resources Department, Cleveland Metroparks, Cleveland, Ohio 
44109, USA (e-mail: tjk@clevelandmetroparks.com); ERIC B. SNYDER, De-
partment of Biology, Grand Valley University, Allendale, Michigan 49401, 
USA (e-mail: snydeeri@gvsu.edu).

ANOLIS GUNDLACHI (Yellow-chinned Anole). CANNIBALISM. 
Anolis gundlachi is an endemic Puerto Rican anole, classified as 
a forest-interior “trunk-ground” ecomorph (sensu Williams 1972. 
In Dobzhansky et al. [eds.], Evolutionary Biology, Volume 6, pp. 
47–89. Meredith Corporation, New York, New York; Reagan 1996. 
In Reagan and Waide [eds.], The Food Web of a Tropical Rain For-
est, pp. 321–345. University of Chicago Press, Chicago, Illinois). It 
is distributed throughout montane areas in Puerto Rico and has 
an adult mean snout–vent length range of 42–72 mm, (Reagan 
1996, op. cit.). It has a generalist diet that includes a wide vari-
ety of invertebrates (mostly associated with the forest litter) and 
vertebrate prey that includes treefrogs (Eleutherodactylus sp., E. 
wightmanae) and other lizards (A. stratulus, A. krugi, Sphaero-
dactylus klauberi) (reviewed in Henderson and Powell 2009. Nat-
ural History of West Indian Reptiles and Amphibians. University 
Press of Florida. Gainesville, Florida. 528 pp.; Ríos-López et al. 
2014. LEB 3:137–148). Cannibalism has been reported in 19 West 
Indian anoles, including A. evermanni and A. cristatellus from 
Puerto Rico (reviewed in Powell and Watkins 2014. IRCF Reptiles 
and Amphibians 21:136–137). Herein we document the first ac-
count of cannibalism in A. gundlachi, an event observed as part 
of a long-term survey of malarial parasites in anoles. 
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On 13 January 2017, in El Verde Field Station, Luquillo Ex-
perimental Forest in northeastern Puerto Rico (18.3213°N, 
65.8194°W, WGS 84; 357.9 m elev.), we observed and collected a 
male A. gundlachi (mass = 7.2 g; SVL = 65 mm) that consumed 
a juvenile A. gundlachi (mass = 1.0 g; SVL 35 mm), head first. 
Three quarters of the tail of the prey was visible protruding from 
the mouth of the predator; it regurgitated the prey when we ap-
proached. Both individuals were identified as A. gundlachi by a 
combination of characters: blue-eye coloration and the distinc-
tive yellow-colored chin. This is, to our knowledge, the first re-
port of cannibalism by A. gundlachi. 

Cannibalism in reptiles is believed to be an opportunistic re-
sponse to high conspecific densities or starvation (Polis and My-
ers 1985. J. Herpetol. 19:99–107). At El Verde, population density 
of A. gundlachi reaches 2000 individuals ha-1, with relative abun-
dance fluctuation from a mean 86.5% (± 2.6% SD, N = 4 census 
transects) sighting at ground level during the wet season (May to 
end of year) to a mean 64.0% (± 7.0% SD, N = 4 census transects) 
sighting during the dry season (January to April) (Reagan 1996, 
op. cit.). Abundance of invertebrate prey available to A. gund-
lachi also varies seasonally, increasing during the wet season 
and decreasing during the dry season (reviewed in Reagan and 
Waide 1996. The Food Web of a Tropical Rain Forest. University 
of Chicago Press, Chicago, Illinois. 616 pp.). Although less food 
resources due to the winter dry season and the generalist diet of 
A. gundlachi may be hypotheses that explain our observation, 
we cannot discard the possibility that this may have been an un-
common behavior in the species. 

VIRNALIZ CRUZ-HERNÁNDEZ (e-mail: virnaliz.cruz@upr.edu), 
JANELLE PEÑA (e-mail: janelle.alyssa@yahoo.com), DAVID CLARK (e-
mail: drc8892@gmail.com), NICOLE MARTÍNEZ-LLAURADOR (e-mail: 
Nicole.martinez14@upr.edu), and MIGUEL A. ACEVEDO, University of 
Puerto Rico - Río Piedras, P.O. Box 23360, 00936, San Juan, Puerto Rico (e-
mail: miguel.acevedo7@upr.edu).

ARISTELLIGER GEORGEENSIS (Saint George Island Gecko). 
DIET. At 0054 h on 14 December 2015, while conducting 
fieldwork in Cozumel Island, Quintana Roo, Mexico, we collected 
an adult male A. georgeensis at ca. 0054 h near Puerto de Abrigo, 
a marina on the northwest coast of the island (20.52878°N, 
86.93867°W, WGS 84; 7 m elev.). The gecko was located on a 
chacah tree, Bursera simaruba, in an unkept botanical garden 
with both introduced and local flora (Téllez Valdez et al. 1989. 
Las Plantas de Cozumel [Guía Botánico-Turística de la Isla de 
Cozumel, Quintana Roo]. Instituto de Biología, Universidad 
Nacional Autónoma de México, México, D.F. 75 pp.). The 
specimen’s stomach contents were later removed and identified 
by Rachael Alfaro and Kelly B. Miller to the order Scorpiones (Fig. 
1). The gecko was deposited in the Museo de Zoologia “Alfonso L. 
Herrera,” Facultad de Ciencias, Universidad Nacional Autónoma 
de México, México (MZFC-HE 30638).

Geckos of the genus Aristelliger are known to have a broad 
diet that includes a variety of arthropods, hatchling geckos and 
eggs, Anolis lizards, berries, and flowers (Cloud 2013. Cryptic 
Diversity, Evolution, and Biogeography of Caribbean Croaking 
Geckos (Genus: Aristelliger). Master of Science thesis, The Pen-
nsylvania State University, University Park, Pennsylvania. 44 pp.). 
The diet of Aristelliger includes Arachnida, with previous studies 
indicating the orders Araneae and Pseudoscorpiones, but reports 
of the order Scorpiones are absent from the literature (Gifford et 
al. 2000. Caribb. J. Sci. 36:3–4). Ours is the first record of preda-
tion on Scorpiones by A. georgeensis. 

Fieldwork was conducted under the authority of collecting 
permit FAUT 0243 issued to Uri O. García-Vázquez by the Secre-
taría de Medio Ambiente y Recursos Naturales. 

BRITTNEY A. WHITE (e-mail: 24brittwhite@gmail.com) and LEVI N. 
GRAY, Department of Biology and Museum of Southwestern Biology, Uni-
versity of New Mexico, Albuquerque, New Mexico 87131, USA; CARLOS 
J. PAVÓN-VÁZQUEZ*, Laboratorio de Herpetología, Museo de Zoología, 
Departamento de Biología Evolutiva, Facultad de Ciencias, Universidad Na-
cional Autónoma de México, Apartado Postal 70-153, México 04510, D.F., 
México; URI O. GARCÍA-VÁZQUEZ, Carrera de Biología, Facultad de Estu-
dios Superiores Zaragoza, Universidad Nacional Autónoma de México, Ba-
talla 5 de mayo s/n, Ejército de Oriente, México 09230, D.F., México; ALEXIS 
S. HARRISON, Department of Organismic and Evolutionary Biology, Har-
vard University, Cambridge, Massachusetts 01238, USA. *Current address: 
Division of Ecology and Evolution, Research School of Biology, Australian 
National University, Acton, ACT 2601, Australia.

ASPIDOSCELIS INORNATA (Trans-Pecos Striped Whiptail). 
PREDATION. Aspidoscelis inornata is a diurnal, active foraging 
teiid lizard native to the southwestern United States and north 
central Mexico (Jones and Lovich 2009. Lizards of the American 
Southwest: A Photographic Field Guide. Rio Nuevo Publishing, 
Tucson, Arizona. 567 pp.). Until recently, information on the 
predators of A. inornata was absent from the literature. However, 
in recent years we have documented predation on this species by 

Fig. 1. Stomach contents of Aristelliger georgeensis (MZFC-HE 30638). 
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the Coachwhip (Coluber flagellum; Graham and Kelehear 2015. 
Herpetol. Rev. 46:267), Western Massasauga (Sistrurus tergemi-
nus; Graham and Kelehear 2015. Herpetol. Rev. 46:107), and Log-
gerhead Shrike (Larius ludovicianus; Graham and Kelehear 2016. 
Herpetol. Rev. 47:132). Here we contribute an additional obser-
vation of an avian predator of A. inornata. 

On 28 May 2017, in Brewster County, Texas, USA (30.69633°N, 
103.21686°W; WGS 84), we observed a Greater Roadrunner (Geo-
coccyx californianus) perched in a shrub feeding upon an indidi-
vual A. inornata (Fig. 1). Close inspection of the interaction with 
10x40 binoculars at 35 m confirmed the identity of the lizard. To 
our knowledge, this is the first documented instance of G. cali-
fornianus preying upon A. inornata (Clark 2011. Son. Herpetol. 
24:20–22). 

MARK W. HERR, Department of Herpetology, University of Kansas 
Natural History Museum, 1345 Jayhawk Blvd., Lawrence, Kansas 66045, 
USA (e-mail: mwherr@gmail.com); LAINE A. GIOVANETTO, Biology De-
partment, New Jersey City University, Jersey City, New Jersey 07305, USA; 
SEAN P. GRAHAM, Department of Biology, Geology, and Physical Sci-
ences, Sul Ross State University, Alpine, Texas 79830, USA (e-mail: sean.
graham@sulross.edu).

ASPIDOSCELIS SEXLINEATA SEXLINEATA (Eastern Six-lined 
Racerunner). CAPTURE DEVICE AND TECHNIQUE. Several 
notable lizard capture techniques are utilized by ecologists when 
attempting to collect these animals alive in the field (Fitzgerald 
2012. In McDiarmid et al. [eds.], Reptilian Biodiversity: Standard 
Methods for Inventory and Monitoring, pp. 77–88. University of 
California Press, Berkeley, California; Schemnitz et al. In Silvy 
[ed.] The Wildlife Techniques Manual – Research. Vol. 1, 7th ed. pp. 
64–117. Johns Hopkins University Press, Baltimore, Maryland). 
Other than direct hand grabbing, possibly the most common and 
most fundamental methods used to collect live lizards are with 
funnel and pitfall traps and with the use of a noose. A less well-
known technique that can be especially effective for securing 
live, unharmed whiptail lizards of the genus Aspidoscelis (family 
Teiidae) involves removing them from their temporary dens 
(i.e., activity burrows) by finger probing their burrow system in 
conjunction with tool excavation (Trauth 1977. Herpetol. Rev. 
8:33). In the following, I provide details regarding a modification 
of the finger probing/tool excavation method specifically 
designed to easily capture these fast and elusive lizards alive.

During the summer of 1982, I designed a simple capture de-
vice that proved useful in collecting Aspidoscelis sexlineata sex-
lineata in sandy, flat-ground, disturbed (open area and sparsely 
vegetated) habitats. This method requires some basic knowledge 
about the biology of this species. For example, one must be able 
to recognize freshly excavated activity burrows with their char-
acteristic open mouths (Fig. 1), which are normally conspicuous 
on the ground surface. Activity burrows constructed by whiptail 

Fig. 1. Aspidoscelis inornata preyed upon by Geococcyx californian-
ius.

Fig. 1. Capture device for securing live Aspidoscelis sexlineata sexlin-
eata. A) Device set into the ground on 11 July 1982 in a vacant lot 
located in the Temple Terrace subdivision of Tampa, Hillsborough 
County, Florida, USA (28.055582°N, 82.312866°W, WGS 84; 25 m 
elev.) and approximately 4 km SE of the University of South Florida 
campus. B) Trap placement over an activity burrow (end of arrow). C) 
The captured lizard (end of arrow) measured 65 mm in snout–vent 
length. 
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lizards have been described elsewhere for A. gularis (Trauth 
1987. Southwest Nat. 32:279–281), A. laredoensis (Walker et al. 
1986. Southwest. Nat. 31:408–410), and A. sexlineata (Trauth et 
al. 2013. Herpetol. Rev. 44:668–669). 

The capture device is relatively inexpensive and easily carried 
by a researcher in the field. It consists of a piece of sturdy, but 
flexible, aluminum flashing (approximately 2.0 m × 0.3 m) and a 
coupling “C” clamp (Fig. 1A, B). The trapping technique is as fol-
lows: 1) a freshly constructed activity burrow of the lizard is iden-
tified by its sandy tailings strewn about in a fan-shaped pattern 
in a direction away from the burrow mouth (Fig. 1B). This dis-
turbance normally indicates the presence of the lizard within an 
individual burrow or within passageways radiating out from the 
primary burrow. 2) The aluminum flashing is curled into a circle 
with its ends firmly attached together with the clamp. The “cir-
cle” trap is then placed over the burrow site and firmly embed-
ded into the sandy soil (Fig. 1B). 3) A short-handled garden tool, 
preferably a four-prong rake is gently plunged into the soil near 
the entrance to the burrow. Successive digging a swath through 
the soil in the vicinity of the burrow mouth normally induces the 
hidden lizard into an escape behavior, at which time the animal 
explodes out the distal end of its burrow shelter and runs into 
the wall of the enclosure (Fig. 1C). I have successfully used this 
device on numerous occasions in flat, sandy habitats in Florida 
and in similar habitats throughout this species’ range.

STANLEY E. TRAUTH, Department of Biological Sciences, Arkan-
sas State University, P.O. Box 599, State University, Arkansas, USA; e-mail: 
strauth@astate.edu. 

ASPIDOSCELIS UNIPARENS (Desert Grassland Whiptail). 
REPRODUCTION. Triploid parthenogenetic Aspidoscelis 
uniparens is a hybrid-derived species (Reeder et al. 2002. Amer. 
Mus. Novitat. 3365:1–61) distributed through parts of Arizona, 
New Mexico, and Texas in the USA and states of Chihuahua 
and Sonora in Mexico (Wright 1968. J. Herpetol. 1:1–20; Lemos-
Espinal and Smith 2007. Anfibios y Reptiles del Estado de 
Chihuahua, México/Amphibians and Reptiles of the State of 
Chihuahua, Mexico. UNAM-CONABIO. México, D.F. 613 pp.). 
We assessed size and reproductive characteristics in the species 
near the southern limits of its range in Mexico based on 54 
specimens from a site where it can be readily observed and easily 
collected. Data for SVL and clutch size based on measurements 
and dissections of lizards in the sample are presented herein by 
ranges of variation and/or means (to one decimal place) ± 1 SE. 
Statistical analyses were performed at the University of Arkansas 
on a PC loaded with institutionally licensed JMP software 
(Version 12, SAS Institute, Inc., Cary, North Carolina, Copyright 
© 2015).

The sample was collected by JAL-E on 21 July 2002, during 
the herpetofaunal study of Chihuahua published by Lemos-Es-
pinal and Smith (op. cit.), from a site at Caseta Galeana, Llanos 
de Flores Magón (30.008306°N, 107,253222°W, WGS 84; elev. 1500 
m) which is ~189 km due south of a point on the New Mexico 
state boundary. This is an extensive plains area surrounded by 
high mountains. Most of the plains consisted of gravelly soil 
with deposits of sand apparent mostly along rivulets. The do-
minant vegetation consisted of Creosote Bush (Larrea triden-
tata), with interspersed Torrey Yucca (Yucca torreyi) and Honey 
Mesquite (Prosopis glandulosa). Aspidoscelis uniparens was the 
most common lizard species observed in this area, becoming 
active at ~0830 h. Gonochoristic Texas Spotted Whiptail (A. gu-
laris) was also present, but in lesser numbers. Each specimen 

of A. uniparens was identified by JMW based on color pattern, 
qualitative characters of scutellation, and results of statistical 
treatments of meristic characters. These lizards were assigned 
the following numbers of Laboratorio de Ecología, Unidad de 
Biotecnología y Prototipos (= LEUBIPRO) 9718–9724, 9731–9740, 
9744–9748, 9750–9781 (N = 54). 

We sorted the specimens into subsamples consisting of gra-
vid females and females devoid of clutch development, respecti-
vely. Data for females with either ovarian (N = 28, 84.8%) or ovi-
ductal (N = 5, 15.2%) egg development included: body size range 
60–76 mm SVL; mean 65.8 ± 0.64 mm; N = 33 (61.1% of entire 
sample). Numbers of clutches of two (N = 22), followed by clut-
ches of three (N = 10), presented by SVL to nearest mm included: 
60 (N = 1, 0); 62 (4, 2); 63 (2, 1); 64 (5, 0); 65 (1, 2); 66 (1, 1); 67 (3, 
1); 68 (0, 1); 69 (2, 0); 70 (2, 1); 71 (1, 0); 73 (0, 1). Only the largest 
lizard in the entire sample, namely a female of 76 mm SVL had a 
clutch of four eggs. The sample of 54 A. uniparens included only 
five individuals of over 69 mm SVL (70, 70, 70, 73, 76). Data for 
females devoid of clutches included: range 55–72 mm SVL; mean 
64.3 ± 0.89 mm; N = 21 (38.9%). These specimens presented by 
SVL to nearest mm were: 55 (1); 56 (1); 62 (3); 63 (3); 64 (2); 65 (1); 
66 (3); 67 (2); 68 (3); 70 (1); 72 (1). Only the two smallest lizards 
devoid of clutched were below the minimum size at maturity 
based on the smallest gravid female. Based on 33 gravid fema-
les from the study site in Chihuahua the usual clutch sizes were 
either two (SVL range 60–71, mean 65.3 ± 0.69 mm; N = 22) or 
three (SVL range 62–73, mean 66.1 ± 1.03 mm; N = 10) eggs. Clu-
tch data for the entire sample were: range 2–4; mean 2.4 ± 0.10; 
symmetrical clutches N = 16 (48.5%); asymmetrical clutches N 
= 17 (51.5%). Linear regression calculated in JMP indicated the 
following relationship between SVL and clutch size for the 33 
gravid Chihuahua females of A. uniparens (adjusted r2 = 0.1019; P 
≤ 0.0393). We offer the hypothesis that many of the lizards devoid 
of clutches had already oviposited a minimum of one clutch in 
the summer they were collected and that many of the lizards with 
clutches had also deposited a previous clutch that year. 

Specimens referenced herein were collected in Chihuahua by 
JAL-E and imported to the University of Colorado for study by 
HMS under authority of permits provided by the government of 
Mexico. The specimens were then shipped to the University of 
Arkansas for further analyses by JMW. They were subsequently 
deposited in the collections of the University of Colorado Mu-
seum of Natural History in Boulder, Colorado, and Laboratorio 
de Ecología, Unidad de Biotecnología y Prototipos, Facultad de 
Estudios Superiores Iztacala, UNAM, Estado de México, Mexico.

JULIO A. LEMOS-ESPINAL, Laboratorio de Ecología-UBIPRO, FES Izta-
cala UNAM, Av. Los Barrios No. 1, Los Reyes Iztacala, Tlalnepantla, México – 
54090 (e-mail: lemos@unam.mx); JAMES M. WALKER, Department of Bio-
logical Sciences, University of Arkansas, Fayetteville, Arkansas 72701, USA 
(e-mail: jmwalker@uark.edu); HOBART M. SMITH, University of Colorado 
Museum of Natural History, Boulder, Colorado 80309, USA.

BASILISCUS VITTATUS (Brown Basilisk). PREDATION. Basilis-
cus vittatus is native to Central and South America, and was 
introduced to South Florida in the late 1970s as a result of the 
exotic pet trade (Wilson and Porras 1983. The Ecological Impact 
of Man on the South Florida Herpetofauna. Special Publication 
No. 9, University of Kansas Museum of Natural History and World 
Wildlife Fund-US, Lawrence, Kansas. 89 pp.). The species has 
since been documented in nine Florida counties (Krysko et al. 
2011. Atlas of Amphibians and Reptiles in Florida. Final Report, 
Project Agreement 08013, Florida Fish and Wildlife Conservation 
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Commission, Tallahassee, Florida. 524 pp.). Little is known re-
garding the natural history of introduced B. vittatus in Florida. 
The only known predators of B. vittatus in Florida are snakes 
(Meshaka et al. 2004. The Exotic Amphibians and Reptiles of 
Florida. Krieger Publishing Company, Malabar, Florida. 155 pp.), 
wading birds, and large fish (Flaherty and Friers 2014. Southeast. 
Nat. 13:N57–N58). Here we report an observation of predation on 
B. vittatus by a Northern Mockingbird. 

In July 2015 a mixed-age group of five B. vittatus were ob-
served basking at the edge of a canal fringed with dense thi-
ckets of Schinus terebinthifolia (Brazilian Pepper) at Homestead 
Air Reserve Base, Miami-Dade County, Florida (25.489166°N, 
80.371666°W; WGS 84). An adult Mimus polyglottos (Northern 
Mockingbird) was observed landing among the group, grasping 
a hatching B. vittatus in its beak, and swallowing it whole. The re-
maining adults and sub-adults fled into the adjacent vegetation.

This is the first documented case of M. polyglottos preying 
upon B. vittatus. M. polyglottos is a generalist omnivore, known 
to feed on native Anolis lizards (Farnsworth et al. 201l. In P. G. 
Rodewald [ed.], The Birds of North America. Cornell Lab of Or-
nithology, Ithaca, New York; retrieved from https://birdsna.org/
Species-Account/bna/species/normoc), as well as non-native 
Leiocephalus carinatus (Northern Curly-tailed Lizard) (Smith et 
al. 2006. Herpetol. Rev. 37:224). Because of this, it is likely that M. 
polyglottos is a frequent predator of B. vittatus hatchlings where 
the two species co-occur in South Florida.

JAMES P. FLAHERTY, Central Florida Zoo’s Orianne Center for Indigo 
Conservation, Eustis, Florida 32726, USA; JOSHUA FRIERS, United States 
Department of Agriculture Wildlife Services, Homestead, Florida 33030, 
USA (e-mail: joshfriers@gmail.com).

CALOTES MYSTACEUS (Moustached Crested Lizard). DEFEN-
SIVE BEHAVIORS. Calotes mystaceus is a diurnal, arboreal, and 
insectivorous agamid common in forested areas throughout 
southeast Asia. Adult males can change color (Zug et al. 2010. 
Salamandra 46:104–107), notably turning blue during their sum-
mer breeding season (Chan-ard et al. 2015. A Field Guide to the 
Reptiles of Thailand. Oxford University Press, New York, New 
York. 352 pp.). Herein we report color change and an apparent 
ontogenetic shift in the defensive tactics of adult and juvenile C. 
mystaceus. 

Our five observations occurred between September and 
November 2016 in the Sakaerat Biosphere Reserve (SBR), located 
in Nakhon Ratchasima Province, in northeastern Thailand 
(14.44–14.55°N, 101.88–101.95°E; WGS 84). We located an adult 
C. mystaceus (SVL ca. 10.0 cm) about 2 m up a deciduous tree 
at 2045 h on 12 November 2016. Ambient temperature was 
22.4°C, ground temperature was 22.7°C, and ambient relative 
humidity was 100%. We approached within 1–2 m of the lizard 
and photographed the individual prior to disturbing it. Upon 
closer approach (< 1 m) the individual twitched and became a 
blue color, but did not flee. We then took another photograph to 
document the animal’s response color (Fig. 1). Subsequently, we 
handled the lizard and the blue color became more apparent. 
Researchers reported two additional observations of the 
same defensive color change by adult C. mystaceus in the SBR 
(Cameron Hodges and Sean Laughlin, pers. comm.).

We observed two juvenile C. mystaceus at 1352 h on 25 No-
vember 2016, on a sunny day with few clouds. The lizards were in 
the station headquarters parking area on a tree (Shorea obtusa) 
surrounded by a 1-m ring of dirt and woody shrubs (Phyllanthus 
emblica; Wrightia tomentosa). Ambient temperature was 33.2°C, 

ground temperature on the soil was 33.8°C, and ambient relative 
humidity was 95%. When approached within 1–2 m, the smaller 
juvenile (SVL ca. 3.0 cm) fled towards the brush without chan-
ging color. The larger juvenile (SVL ca. 6.0 cm) displayed dark red 
spots on its dorsum (Fig. 2). This individual also fled further up 
the tree in short bursts of about 0.5 m, visibly pausing twice. Du-
ring both pauses the animal jerked its head straight backwards 
2–3 times.

Individuals in all life stages appeared to first rely on cryptic 
defense, but upon approach differed in defensive tactics. The 
smaller juvenile, most vulnerable to predation, quickly fled. The 
larger juvenile may have used bright red spots and head jerks in 
an attempt to deter a predator, whereas the adults initially chan-
ged color and stood their ground. Our observations suggest that 
C. mystaceus undergo an ontogenetic shift in defensive strate-
gies, with older individuals utilizing color change. However, it is 
also possible that the color change associated with our approach 
was an artifact of increased hormone levels (e.g., testosterone) 
due to the approach. 

EVAN D. AMBER (e-mail: eamber134@gmail.com) and SURACHIT 
WAENGSOTHORN, Sakaerat Environmental Research Station, Nakhon 
Ratchasima, Thailand; COLIN T. STRINE, Suranaree University of Technol-
ogy, Nakhon Ratchasima, Thailand (e-mail: Colin_Strine@sut.ac.th).

Fig. 1. Calotes mystaceus adult before (A) and after (B) approach.

Fig. 2. Calotes mystaceus larger juvenile before (A) and after (B) 
approach, and the smaller juvenile (C) after approach. 
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COLOBOSAURA MODESTA (Bahia Colobosaura). DIET. The 
Gymnophthalmidae currently includes 235 species of small 
spectacled lizards (www.reptile-database.org; accessed 23 
January 2017). Lizards from this family are widely distributed 
in Central and mostly South America, from southern Mexico 
to Argentina, including some Caribbean and South American 
islands, and exhibit an array of morphological specializations, 
with different degrees of body elongation and limb reduction 
(Ávila-Pires 1995. Zool. Verhand. 299:1–706; Pellegrino et al. 
2001. Biol. J. Linn. Soc. 74:315–338). 

There is published information on the diet of 
gymnophthalmids from different biomes, including the Amazon 
forest (Vitt et al. 1998. Can. J. Zool. 76:1671–1680; Vitt et al. 1998. 
Can. J. Zool. 76:1681–1688; Caldwell and Vitt 1999. Oikos 84:383–
397), Cerrado (Vitt 1991 J. Herpetol. 25:79–90; Mesquita et al. 
2006. Copeia 2006:460–471), Caatinga (Oliveira and Pessanha 
2013. Biota Neotrop. 13:193–198), dry forest (Werneck et al. 2009. 
Aust. Ecol. 34:97–115), open areas (Vitt and Carvalho 1995. Co-
peia 1995:305–329), Andes (Doan 2008. J. Herpetol. 42:16–21), 
and coffee plantations (Anaya-Rojas et al. 2010. Pap. Avulsos 
Zool., São Paulo 50:159–166). Data on the diet of Atlantic forest 
gymnophthalmids are restricted to few species (Rocha 1991. 
Herpetol. Rev. 22:40–42; Teixeira and Fonseca 2003. Bol. Mus. 
Biol. Mello Leitão 15:17–28; Eisemberg et al. 2004. Herpetol. Rev. 
35:336–337; Maia et al. 2011. Zoologia 28:587–592). 

Colobosaura modesta (Reinhardt and Lütken, 1862) is 
distributed in Brazil, Paraguay, and Argentina (Ávila-Pires 1995. 
Zool. Verhand. 299:1–706; Cacciali 2010. Rep. cient. FACEN 
1:10–19). In Brazil, it is found in the Cerrado (Brazilian savanna), 
Amazon and Atlantic forests and forest enclaves areas across the 
states of Bahia, Ceará, Distrito Federal, Goiás, Maranhão, Mato 
Grosso, Mato Grosso do Sul, Minas Gerais, Pará, São Paulo, and 
Tocantins (Freire et al. 2012. Check List 8:970–972 and references 
therein). Biological data on C. modesta are rare. Based on 13 
individuals from a Cerrado area, Mesquita et al. (2006. Co-
peia 2006:460–471) found orthopterans as the main food item, 
followed by Araneae and other insects (Formicidae, Homoptera, 
Mantodea and Solifuga), while Werneck et al. (2009. Aust. Ecol. 
34:97–115), based on eight individuals from another Cerrado 
area, found only Blattaria in the stomachs. Here we report 
additional (new) dietary items for C. modesta. 

Between October 2008 and June 2009, we captured 31 
individual C. modesta in pitfall traps with drift fences in two areas 
of Atlantic rainforest located at Gália (N = 1) and Lupércio (N = 
6) municipalities and in three areas of eucalyptus plantations in 
Avaí (N = 4), Piratininga (N = 15) and Arealva (N = 5) municipalities 
(Brassaloti 2010. M.S. Thesis, Universidade Estadual Paulista, 
São José do Rio Preto, São Paulo, Brazil. 135 pp.); all localities 
were in the state of São Paulo, southeastern Brazil. Animals 
were collected under the ICMBio collection license number 
18204-1, euthanized in a CO

2 
saturated atmosphere, fixed in 10% 

formaldehyde and preserved in 70% ethanol. Voucher specimens 
were deposited in the herpetological collection of the Escola Su-
perior de Agricultura Luiz de Queiroz, Universidade de São Pau-
lo, Brazil (VESALQ 1033–1063). 

Gastrointestinal tracts were extracted and analysed under 
a stereomicroscope. Three individuals (9.7 %) had empty 
stomachs. Food items were identified to the lowest possible 
taxonomic level based on arthropod identification keys (spiders: 
Kaston et al. 1978. How to Know the Spiders. McGraw-Hill Sci-
ence, Boston, Massachusetts. 288 pp.; isopods: Schmalfuss 
2003. World Catalog of Terrestrial Isopods [Isopoda: Oniscidea]. 

Stuttgarter Beitrage zur Naturkunde, Serie A, Nr. 654, Stuttgart, 
Germany. 341 pp.; insects: Rafael et al. 2008. Insetos do Brasil: Di-
versidade e Taxonomia. Holos Editora, Ribeirão Preto, São Paulo, 
Brazil. 810 pp.). 

The diet of Colobosaura modesta was composed of 30 food 
items distributed across eight prey categories (Table 1). The 
most abundant and frequent item in the stomachs was Araneae 
(spiders), followed by Blattaria (cockroaches). The less abundant 
items were Scorpiones, Phthiraptera (lice), insect larvae and 
Isopoda. 

Based on the variety of taxa found in the stomachs, we 
conclude that Colobosaura modesta has a generalist diet with a 
major focus on spiders. However, because we did not sample the 
available prey, we cannot be certain of this. Our data are similar 
to those of Mesquita et al. (op. cit.), although these authors also 
found items not present in our sample (e.g., Hymenoptera, 
Hemiptera, Orthoptera, and Solifuga). Usually, spiders are an 
important part of the diet of gymnophthalmid lizards, such 
as Ecpleopus gaudichaudii (Eisemberg et al. 2004. Herpetol. 
Rev. 35:336–337; Maia et al. 2011. Zoologia 28:587–592) and 
Prionodactylus eigenmanni (Vitt et al. 1998. Can. J. Zool. 76:1681–
1688). Araneae has been considered a secondary prey for other 
Gymnophthalmidae, such as Anotosaura vanzolinia (Oliveira 
and Pessanha 2013. Biota Neotrop. 13:193–198), Ptychoglossus 
bicolor (Anaya-Rojas et al. 2010. Pap. Avulsos Zool., São Paulo 
50:159–166), Proctoporus bolivianus, P. pachyurus, P. sucullucu, 
and P. unsaacae (Doan, op. cit.). Therefore, the importance of 
Araneae in Gymnophthalmidae is probably species-specific. 

Phthiraptera is not a common prey item in lizard diets. Some 
Phthiraptera have phoretic behavior (Harbison et al. 2009. Int. 
J. Parasitol. 39:569–575) using flies, fleas, dragonflies, butterflies, 
and beetles as transport vectors. The Phthiraptera found in our 
sample belonged to the family Gyropidae, which are typical 
rodent parasites (Pedro M. Linardi, pers. comm.). The lizard that 
ate Phthiraptera, also ate Blattaria, Isoptera, and larva. However, 
there is no record of Phthiraptera using Isoptera or Blattaria for 
phoresy. The pitfall traps also captured rodents, which could 
potentially transport Phthiraptera. 

Our study recorded two new food items (e.g., Isopoda and 
Phthiraptera) that were not previously found in C. modesta 

table 1. Food items identified in the diet of the lizard Colobosaura 
modesta from southeastern Brazil.

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

ARACHNIDA  

 Araneae 15 (50) 4 (29)

 Scorpiones 1 (3.3) 1 (7)

HEXAPODA  

 Blattaria 6 (20) 4 (29)

 Isoptera 3 (10) 1 (7)

 Mantodea 2 (6) 1 (7)

 Phthiraptera (Gyropidae) 1 (3.3) 1 (7)

 Insect larva 1 (3.3) 1 (7)

MALACOSTRACA  

 Isopoda 1 (3.3) 1 (7)

Total 30 (100) 14 (100)
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stomachs. In fact, it was the first time Phthiraptera was found as 
a food item for any gymnophthalmid lizard. 

We thank Pedro Marcos Linardi (Universidade Federal de 
Minas Gerais, Brazil) for the identification of the louse and CNPq 
(Conselho Nacional de Pesquisa e Desenvolvimento Tecnoló-
gico) for grants to GAT, CCE and JB (processes 147271/2014-2, 
233418/2014-8 and 309017/2016-5, respectively).

GUSTAVO A. TORELLI, Escola Superior de Agricultura Luiz de Queiroz, 
Universidade de São Paulo, Piracicaba, SP, Brazil; CARLA C. EISEMBERG, 
Research Institute for the Environment and Livelihoods, Charles Darwin 
University, Darwin, NT, Australia; RICARDO A. BRASSALOTTI, JAIME 
BERTOLUCI, Escola Superior de Agricultura Luiz de Queiroz, Universidade 
de São Paulo, Piracicaba, SP, Brazil (e-mail: jaime.bertoluci@usp.br).

CYRTODACTYLUS YOSHII (Yoshi’s Bow-fingered Gecko). RE-
PRODUCTION. Cyrtodactylus yoshii is endemic to northern Bor-
neo (Das 2004. Lizards of Borneo. Natural History Publications, 
Kota Kinabalu, Malaysia. 83 pp.). To my knowledge the reproduc-
tion of this species has not been studied. In this note I report the 
initial reproductive information for C. yoshii. 

A sample of 39 C. yoshii consisting of 13 adult males (mean 
SVL = 87.5 mm ± 6.1 SD, range = 75–98 mm), 23 adult females 
(mean SVL = 95.5 mm ± 5.3 SD, range = 82–101 mm) and 3 suba-
dult females (mean SVL = 66.7 mm ± 2.3 SD, range = 64–68 mm) 
from Sabah, Malaysia collected from 1986 to 1993 and deposi-
ted in the herpetology collection of the Field Museum of Natu-
ral History (FMNH), Chicago, Illinois, USA was examined: (by 
district) Lahad Datu: FMNH 230087–230089, 230105, 235118, 
235121, 235125, 235136, 235141, 235144, 235146, 235147, 240622, 
246200, 246209, 246212, 246214, 246216, 246217, 246221, 246222, 
246225–246228, Ranau: FMNH 249765, 249766, 249768, 251008, 
Tawau: FMNH 248069–248071, 248072, 248074–248077, 248978, 
248980.

A cut was made in the lower abdominal cavity and the left 
testis or 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. Histology slides were deposited in FMNH. 

The only stage noted in the testicular cycle was spermiogene-
sis in which seminiferous tubules are lined by sperm or clusters 
of metamorphosing spermatids. Males undergoing spermioge-
nesis were collected in January (N = 1), July (N = 2), August (N 
= 2), September (N = 1), October (N = 5), November (N = 2). The 
smallest reproductively active male (spermiogenesis) measured 
75 mm SVL (FMNH 248071) and was collected in July.

Four stages were observed in the ovarian cycle (Table 1): 1) 
quiescent, no yolk deposition; 2) early yolk deposition, basophilic 
vitellogenic granules in the ooplasm; 3) enlarged follicles > 4 
mm; 4) oviductal eggs. Mean clutch size (N = 19) = 1.99 ± 0.32 SD, 
range = 1–2. One female (FMNH 235136) collected in December 
contained one oviductal egg and also exhibited concurrent early 
yolk deposition in a separate follicle, indicating C. yoshii may 
produce multiple clutches in the same reproductive season. The 
smallest reproductively active female (2 eggs > 4 mm) measured 
82 mm SVL (FMNH 249765) and was collected in December. 
Three smaller C. yoshii (SVLs = 64, 68, 68 mm) contained 
quiescent ovaries and were considered to be subadults.

While it is clear C. yoshii, like other south Asian Cyrtodactylus 
lizards, exhibits an extended reproductive cycle (Goldberg and 
Grismer 2014. Herpetol. Rev. 45:327; Goldberg and Grismer 2015. 
Herpetol. Rev. 46:89–90; Goldberg and Grismer 2016. Herpetol. 
Rev. 47:135–136), examination of additional monthly samples are 
needed before all aspects of the reproductive cycle can be known.

I thank Alan Resetar (FMNH) for permission to examine C. 
yoshii.

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

ELGARIA COERULEA (Northern Alligator Lizard) AQUATIC 
HABITAT USE. Aquatic habitat use by terrestrial lizards has 
generally been reported as either escape or foraging behaviors 
by swimming in streams or ponds. North American lizards 
exhibiting this behavior include Aspidoscelis sexlineatus (Dillon 
and Baldauf 1945. Co peia 1945:174; Trauth et al. 1996. Herpetol.
Rev. 27:20), Crotaphytus collaris (Burt and Hoyle 1934. Trans. 
Kansas Acad. Sci. 37:193– 216), Elgaria multicarinata (Cowles 
1946. Copeia 1946:105), Gambelia wislizenii (Medica 2010. 
Herpetol. Rev. 41:354–355), Sceloporus clarkii (Zylstra and Weise 
2010. Herpetol. Rev. 41:86), Sceloporus torquatus (Marquez et 
al. 2014. Herpetol. Rev. 45:134), Scincella lateralis (Akin and 
Towsend 1998. Herpetol. Rev. 19:43), and Uma exsul (Estrada-
Rodriguez and Leyva-Pacheco 2007. Herpetol. Rev. 38:84–85).

Alligator lizards (genus Elgaria) can often be found near or 
along stream banks, riparian edges, or moist canyons in a variety 
of upland habitats in the North American West (Stebbins 2003. A 
Field Guide to Western Reptiles and Amphibians, 3rd ed. Houghton 
Mifflin Co., Boston, Massachusetts. 533 pp.). Elgaria multicarna-
ta (Southern Alligator Lizard) (Stebbins and McGinnis 2012. Field 
Guide to Amphibians and Reptiles of California, 2nd ed. University 
of California Press, Berkeley, California. 538 pp.) and E. coerulea 
(Storm and Leonard 1995. Reptiles of Washington and Oregon, 
Seattle Audubon Society, Seattle, Washington. 176 pp.) are both 
known to be relatively good swimmers by undulating their body 
and using their long tail to move through the water.

Elgaria coerulea is a predominantly terrestrial and secretive 
anguid lizard, ranging from the Pacific Northwest south through 
the Coast Ranges to Monterey County, California and through the 
Cascades Range and the Sierra Nevada to Kern County, Califor-
nia (Stebbins 2003, op. cit.). It typically inhabits cool mesic wood-
lands, forests, and grasslands, and especially frequents vegetated 
areas near or along stream banks, creeks, and cobble bars (Lais 
1976. Cat. Amer. Amphib. Rept. 178:1–4; Sabo and Powers 2002. 
Ecology 83:1860–1869; Stebbins and McGinnis 2012, op. cit.). To 
our knowledge, use of aquatic habitat beyond these general de-
scriptions has not been documented. Herein we report repeated 
aquatic habitat use by E. coerulea in montane wet-meadows and 
fens in the southern Cascades Range of California.

table 1. Monthly stages in the ovarian cycle of 23 adult female 
Cyrtodactylus yoshii from Sabah, Malaysia. *One December female 
with one oviductal egg was also undergoing concurrent early yolk 
deposition for a second clutch.

Month N Quiescent Early yolk Enlarged Oviductal
   deposition follicles eggs
    > 4 mm

April 1 0 0 1 0

July 1 0 0 0 1

August 3 1 0 1 1

October 4 0 0 1 3

November 5 1 0 2 2

December 9 1 1 3 4*
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Our first observation took place in June 2012, when we ob-
served an adult E. coerulea in an open expanse of wet meadow 
while conducting amphibian surveys with permission by the 
landowner (Sierra Pacific Industries). The meadow encompasses 
a spring-fed headwater of a tributary of Round Valley Creek in Te-
hama County, California (40.237°N, 121.506°W, WGS 84; 1455 m 
elev.) and contains several spring-fed channels and areas where 
the water table reaches the surface, saturating surrounding veg-
etation. The site is ca. 100 m in width and ca. 500 m in length 
and is bordered by thin stands of Calocedrus decurrens (Incense 
Cedar) and Pseudotsuga menziesii (Douglas Fir). 

Subsequent observations occurred at Carter Meadow 
(40.225°N, 121.412°W, WGS 84; 1860 m elev.), ca. 8 km SE of the 
previous observation at Round Valley. At 1131 h on 25 July 2015 
an adult E. coerulea was found running and swimming through 
sedges and grasses in a silted backwater that was ca. 20 cm deep 
(Fig. 1). The individual was found ca. 50 m from upland habitat at 
the meadow’s edge consisting of predominantly Pinus contorta 
(Lodgepole Pine). At 1506 h on 9 June 2016 we encountered an-
other E. coerulea behaving similarly at Carter Meadow within ca. 
20 m of the individual from 2015. At 1532 h on the same day we 
found another adult E. coerulea 50 m downstream in backwater 
along a channel; this individual proceeded to swim across the < 1 
m wide channel to the saturated vegetation on the opposite side. 
The sighting of two lizards in the same day refutes the presence 
of E. coerulea as aberrant behavior by a single individual.

Our observations of habitat use in expansive montane wet-
lands by E. coerulea increase our knowledge of habitats asso-
ciated with this species compared to the well-defined stream 
banks or riparian corridors previously reported. Fens are wet-
lands characterized by neutral to alkaline water chemistry and 
high mineral but low nutrient content. Carter Meadow is a large, 
complex wet meadow and fen system that consists of a matrix 
of dozens of small stream channels (< 2 m wide), pools, springs, 
flooded backwaters, and ponds totaling 20 hectares in size. The 
meadow contains patches or islands of dense Salix sp. (willow), 
P. contorta, and Vaccinium uliginosum (blueberry) among other 
wetland grasses and forbs. During the timeframe of our obser-
vations (2011–2016), California was in the midst of an historic 
drought (www.cdec.water.ca.gov; accessed 21 Feb 2017) which 
may have contributed to unusual dryness in upland habitats, 

thereby potentially increasing use by E. coerulea of these more 
aquatic sites. 

We thank Karen Pope for training, mentorship, and support 
during field surveys and Greg Pauly, Margaret Haines, and Aaron 
Griffing for comments on a previous version of this manuscript. 

BENNETT M. HARDY, Department of Biological Sciences, University of 
Wisconsin-Milwaukee, 3209 N. Maryland Ave., Milwaukee, Wisconsin, USA 
(e-mail: bmhardy@uwm.edu); AMY L. PATTEN, Ventana Wilderness Alli-
ance, PO Box 506, Santa Cruz, California, USA (e-mail: amy@ventanawild.
org); NATALIE McNEAR, (e-mail: natalie.mcnear@gmail.com).

EMOIA SLEVINI (Slevin’s Brown Skink). REPRODUCTION. 
Emoia slevini is a Mariana Islands endemic found throughout the 
Mariana Islands from Asuncion to Cocos Island; it is believed ex-
tinct on Guam (Zug 2013. Reptiles and Amphibians of the Pacific 
Islands University of California Press, Berkeley. 306 pp.). It is ter-
restrial, residing in forests and forest edge habitats, and is reported 
to produce clutches of two eggs (Zug, op. cit.). In this note I add ad-
ditional information on E. slevini reproduction including months 
of reproductive activity and minimum sizes at which reproduction 
occurs, from a histological examination of museum specimens.

A sample of 20 E. slevini consisting of fourteen males (mean 
SVL = 67.6 mm ± 4.1 SD, range = 63–77 mm) and six females 
(mean SVL = 62.2 mm ± 3.8 SD, range = 58–68 mm) collected 
from 1997 to 2008 in the Commonwealth of the Northern Mari-
ana Islands (15.0979°N, 145.6739°E; WGS 84) and deposited in 
the Vertebrate Zoology Collection of the Bernice P. Bishop Mu-
seum (BPBM), Honolulu, Hawaii, USA, was examined: Alamagen 
Island (BPBM 27197, 27199, 27206, 27215, 27222, 30700, 30701, 
30704); Asuncion Island (BPBM 34454); Sariguan Island (BPBM 
26424, 26426, 26428, 26429, 27192); Sariguan or Almagan Island 
(BPBM 33813, 33815, 33817, 33819, 33820, 33822).

The left ovary or testis was removed, embedded in paraffin 
and cut into sections of 5 µm. Histology slides were stained with 
Harris hematoxylin followed by eosin counterstain and were de-
posited at BPBM. Slides of testes were examined to determine 
the stage of the testicular cycle. Slides of ovaries were examined 
for corpora lutea or yolk deposition.

The only stage in the testicular cycle was spermiogenesis in 
which the seminiferous tubules were lined by sperm or groups 
of metamorphosing spermatids. This condition existed in males 
from the following months: April (N = 6); May (N = 1), June (N = 
5); September (N = 2). The smallest reproductively active males 
(BPBM 27222) from June 2000 and (BPBM 26426) from Septem-
ber 1968 both measured 63 mm SVL. 

Four stages were noted in the monthly ovarian cycle (Table 
1): 1) Quiescent, no yolk deposition; 2) Early yolk deposition, vi-
tellogenic granules in ooplasm; 3) Enlarging follicles (> 3 mm); 4) 
Oviductal eggs. Mean clutch size (N = 4) was invariant 2.0, which 

Fig. 1. Elgaria coerulea navigating through submerged wetland veg-
etation in a montane wet meadow.

table 1. Monthly stages in the ovarian cycle of 6 Emoia slevini females 
from the Commonwealth of the Northern Mariana Islands.

Month N Quiescent Early yolk Enlarged Oviductal
   deposition follicles  eggs
    > 3 mm

March 1 0 0 1 0

April 1 0 0 0 1

June 2 1 0 0 1

September 2 0 1 0 1
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supports Zug (op. cit.). The smallest reproductively active female 
(early yolk deposition) measured 58 mm SVL (BPBM 26429). 

My limited data indicate E. slevini has a prolonged period of 
reproduction. Reproductive examination of additional monthly 
samples are required to elucidate more aspects of the E. slevini 
reproductive cycle.

I thank Molly Hagemann (BPBM) for permission to examine 
E. slevini and for facilitating the loan. 

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

GEKKO GECKO (Tokay Gecko). DEATH-FEIGNING. Death-
feigning is considered an anti-predatory defense mechanism 
and has been documented in mammals (Francq 1969. Am. Midl. 
Nat. 81:556–567), birds (Sargeant and Eberhardt 1975. Am. Midl. 
Nat. 94:108–119), fishes (Howe 1991. J. Aquaricult. Aquat. Sci. 
6:13–15), amphibians (Gargaglioni et al. 2001. Physiol. Behav. 
72:297–303; Bertoluci et al. 2007. Herpetol. Rev. 37:472–473), rep-
tiles (Oliveira et al. 2010. Biota. Neotrop. 10:361–364; Nunes et al. 
2012. Herpetol. Bull. 120:22–28), and insects (Acheampong and 
Mitchell 1997. Entomol. Exp. Appl. 82:83–89).

Gekko gecko is a widespread species from northeast India to 
Nepal and Bangladesh, Burma, Thailand, Indochina, southern 
China, Malaysia, Indonesia, the Philippines, and the eastern 
Indo-Australasian Archipelago (Aowphol et al. 2006. Amphibia-
Reptilia 27:491–503; Norval et al. 2011. Herpetol. Notes 4:203–
205). Herein we provide an observation of death-feigning behav-
ior in G. gecko.

On 12 May 2017, we collected three specimens of G. gecko 
from Research and Instrumentation Centre, Pachhunga Uni-
versity College, Aizawl, state of Mizoram, India (23.724143°N, 
92.728171°W, WGS 84; 858 m. elev.) using a noose. A female sub-
adult individual (ca. 82 mm SVL) exhibited death-feigning when 
captured. The death-feigning posture persisted even after the 
animal was gently placed upside down on a table (Fig. 1). It re-
covered after 15 min when it was placed in a plastic container. All 
the specimens were later released in a nearby forest. 

SAMUEL LALRONUNGA (e-mail: samuellrna@gmail.com), M. C. 
ZIRKUNGA (e-mail: zkmualchin@gmail.com), C. ZOTHANSANGA (e-mail: 
czothansanga005@gmail.com), VANLALHLIMPUIA, Department of Zool-
ogy, Pachhunga University College, Aizawl, Mizoram, 796 001, India (e-mail: 
ath.kiko@gmail.com).

GONATODES HUMERALIS (Trinidad Gecko). ENDOPARASIT-
ISM. Gonatodes humeralis occurs in the tropical forests of the 
South America including Trinidad, Venezuela, Guyana, Ecuador, 
Peru, Bolivia, Colombia, and the Brazilian Amazon, where it in-
habits mainly bushes and tree trunks, in both forests and dis-
turbed areas (Avila-Pires 1995. Zool. Verh. 299:1–706). 

At 0730 h on 28 June 2015, we found an adult female Gonatodes 
humeralis (SVL = 5.9 cm; weight = 3 g) on the trunk of a bush in an 
area of disturbed forest located on Norsk Hydro Mining Company 
land (3.1953°S, 47.7081°W, WGS 84; 85 m elev.), Paragominas, 
Pará, Brazil. The specimen was gravid and possessed a large 
bulge in the side of its body (Fig. 1). The specimen died at 1930 h. 
We found eight fly larvae in the bulging area of the body (Fig. 2). 
The larvae had posterior spiracles placed in a cavity, a diagnostic 
feature of the family Sarcophagidae (flesh flies; Pape and Dahlem 
2010. In Brown et al. [eds.], Manual of Central American Diptera. 
Vol. 2, pp. 1313–1335. NRC Research Press, Ottawa). The species 
of this family are among the most ecologically diverse Diptera in 
terms of their breeding habits, but there are few records of larvae 
attacking lizards. Larvae of Lepidodexia blakeae have been found 
in subcutaneous lesion of Green Anoles (Anolis carolinensis) in 
USA (Dodge 1955. Proc. Entomol. Soc. Washington 57:183–187; 

Fig. 1. Death-feigning posture in a female Gekko gecko.

Fig. 1. Gravid female of Gonatodes humeralis with a bulging area 
along the body.

Fig. 2. Female Gonatodes humeralis with an egg and fly larvae.
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Irschick et al. 2006. J. Herpetol. 40:107–112). Therefore, ours is 
the first record of a flesh fly attacking a Gonatodes humeralis.

The specimens were collected under permit number IBAMA 
2607/2014 (Instituto Brasileiro do Meio Ambiente e dos Recursos 
Naturais Renováveis), and this work was permitted for the Biodi-
versity Research Consortium Brazil-Norway (http://brc.museu-
goeldi.br/).

ALEXANDRE C. ASCENSO (e-mail: emurinus@hotmail.com), LUCI-
ANA S. DE OLIVEIRA (e-mail: lucorallus09@gmail.com), and FERNANDO 
C. FILHO, Departamento de Zoologia, Museu Paraense Emílio Goeldi, 
Avenida Perimetral, 1901, 66077-830, Belém, Pará, Brazil (e-mail: fernando-
filho@hotmail.com).

HEMIDACTYLUS FRENATUS (Common House Gecko). DIET. 
Hemidactylus frenatus is an invasive species in the Americas that 
has succeeded in establishing populations in Costa Rica (Savage 
2002. The Amphibians and Reptiles of Costa Rica: A Herpeto-
fauna between Two Continents, between Two Seas. University of 
Chicago Press, Chicago, Illinois. 934 pp.). Although of recent ar-
rival (it is thought to have arrived to the country in the 1990s), it 
is now widespread and the effects on local fauna (Barquero and 
Hilje 2005. Wilson Bull. 117:204–205) and human health (Jimé-
nez et al. 2015. Vector Borne Zoonotic Dis. 15:550–555) have just 
started to be unveiled.

On 2 July 2016, I observed an adult male H. frenatus (SVL = 66 
mm) capturing and handling an adult female Gonatodes albogu-
laris. Observations occurred within a building of the University 
of Costa Rica campus, Limón port city, Costa Rica (9.9829°N, 
83.0623°W, WGS 84; 42 m elev.), between 0755 and 0810 h. During 
this period, the H. frenatus approached and grasped by the neck 
the inattentive G. albogularis. The H. frenatus then started to hit 
the G. albogularis body against the substrate (i.e., the wall of the 
building). After a few minutes of holding the prey in a hidden 
retreat between the wall and a girder, the H. frenatus released it 
as it was apparently unable to consume it. The G. albogularis fell 
down to the ground alive and ran to the nearest wall looking for 
cover, where it escaped from sight. After this, I captured the male 
H. frenatus, measured it, and released it.

The diet of H. frenatus includes mostly insects, although pre-
dation on eggs and juveniles of other gecko species (e.g., Lepido-
dactylus lugubris) has been documented elsewhere under cap-
tive conditions (Bolger and Case 1992. Anim. Behav. 44:21–30). 
This report, however, is the first to my knowledge of H. frenatus 
attacking a native and diurnal gecko under natural conditions. 
As an invasive species in Costa Rica, the role of H. frenatus as a 
competitor, predator, and prey of local organisms must be quan-
tified.

MARCO D. BARQUERO, Sede del Caribe, Universidad de Costa Rica, 
Montes de Oca, San José, Costa Rica, 2060; e-mail: marco.barquero_a@ucr.
ac.cr.

HEMIDACTYLUS FRENATUS (Asian House Gecko). DIET. Hemi-
dactylus frenatus is native to southern and southeast Asia, and 
the Indo-Australian Archipelago. This extremely adaptable gecko 
is arguably one of the most prolific invasive herpetofaunal spe-
cies ever known, owing its colonising success to its ability to 
closely associate with urban environments. It is considered in-
vasive in 53 out of the 70 countries in which it occurs, includ-
ing Honduras and all of the Bay Islands (Ota and Whitaker. 2010. 
IUCN Red List of Threatened Species. e.T176130A7184890). 

This invasion has not come without consequence; throu-
ghout the Pacific region and the Americas this intruder has been 

associated with the decline and extinction of numerous native 
gecko species (Case et al. 1994. Ecology 75:464–477; Hanley et 
al. 1998. Oecologia 115:196–205; Brown et al. 2002. Behaviour 
139:1161–1173; Cole et al. 2005. Biol. Conserv. 125:467–474). 
On Isla de Utila (Islas de la Bahía/Bay Islands, Honduras), the 
invasion of this species has eradicated the Bay Island endemic 
Phyllodactylus palmeus (Honduran Leaf-toed Gecko) from edifi-
carian habitats, such as the town center (McCranie and Hedges 
2013. Zootaxa 3694:51–58). Additionally, H. frenatus is present 
and almost certainly competing with native gecko populations 
in other disturbed environments, as well as the majority of har-
dwood forest, mangrove and coastal habitats of Utila (T. Brown, 
pers. obs.). Here we report two observations of predation on ara-
chnids by H. frenatus.

The following observations were made within a 500-m radius 
of the Kanahau Utila Research & Conservation Facility (KURCF); 
16.11938°N, 86.88498°W (WGS 84). At approximately 2030 h on 
17 April 2013, within a storage outhouse near the Kanahau Uti-
la Research & Conservation Facility, a H. frenatus individual was 
encountered by SMC, preying on what is believed to be a K. hi-
bernalis (Southern House Spider). The gecko captured the spi-
der by the head, and slowly proceeded to chew and swallow the 
individual (Fig. 1). The distinctive tangled webbed home, typical 
of K. hibernalis, can also be seen in the image, although the cir-
cumstances in which the spider was caught from its web are not 
known. 

Fig. 1. Hemidactylus frenatus preying upon a female Kukulcania hi-
bernalis (Southern House Spider). 
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Fig. 2. Hemidactylus frenatus preying upon a solpugid spider (Am-
motrechinae). 
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The second observation commenced around 1900 h on 5 

May 2016 during a torch-light assisted survey approximately 30 
m from Pumpkin Hill Beachfront in coastal forest. An adult H. 
frenatus individual (SVL ca. 60 mm) was seen dashing down a 
trunk of a Prunus dulcis (Almond Tree) and grabbing a large sol-
pugid (Ammotrechinae; size ca. 20 mm) by the abdomen. There 
seemed to be very little struggle, with the initial sharp bites appe-
aring to immobilize and rupture the solpugid, and the gecko 
held it in that position for ca. 2 min (Fig. 2). The gecko proceeded 
chewing and slowly swallowing the prey for nearly 4 min before 
retreating back up the trunk and out of sight. Furthermore, there 
is only one species of solpugid Ammotrechesta schlueteri Roewer, 
1934, currently described from Honduras. This note represents 
the first published documentation of the order Solpugidae pre-
sence on Isla de Utila, potentially concerning a new undescribed 
Ammotrechinae species.

To the best of our knowledge, no dietary observations 
consisting of either of these arachnids have ever been 
documented or photographed in H. frenatus. These diet 
observations are considered unusual, as predation on arachnids 
is vastly unrepresented in previous studies; being entirely 
unmentioned in a recent review into the diets of two Hemidactylus 
sp. (Tkaczenko 2014. Herpetol. Notes 7:483–488). Additionally, in 
contrast, arachnids have been recorded as predators of reptiles, 
and Hemidactylus geckos on numerous occasions (Diniz 2011. 
Herpetol Notes 4:357–358; Vyas 2012. Bugs R All 19:24–25; 
Neill 1948. Herpetologica 4:158; Groves and Groves 1978. Bull. 
Maryland Herpetol. Soc. 14:44–46; Priyadarshana et al. 2016. 
Herpetol. Rev. 47:26–27). Specifically, Solpugidae have been 
recorded eating a variety of herpetofauna, including geckos 
(Punzo 1993. Psyche 100:151–162). 

Across Isla de Utila, many H. frenatus individuals can be ob-
served readily on the walls, beams and rafters of buildings. Most 
iconic however, is that individuals congregate en mass to utilise 
outside lights at night; where they wait to catch the various in-
sectivorous prey which is attracted. We found that individuals are 
stimulated to hunt by the slightest movement or fluttering of pri-
marily soft-bodied invertebrates. These included Hymenoptera: 
Formicidae (ants) and Ichneumonoidea (parasitic wasps); Dip-
tera: Muscidae (flies), and Culicidae (mosquitoes); Neuroptera: 
Chrysopidae (lacewings), Lepidoptera (butterflies and moths); 
Odonata: Anisoptera (dragonflies), Orthoptera: Tettigoniidae 
(bush crickets) and Gryllidae (crickets); Blattodea: Blattidae/Bla-
beridae (cockroaches); and Isoptera (termites), Mantodea (man-
tis), plus some Coleoptera (beetles), e.g., Lymexylidae (Atractoce-
rus sp. [Ship-timber Beetle]). 

We also noted that the movement of most hard-shelled 
beetles were often investigated, yet even small individuals of an 
edible size (ca. > 5 mm) were rarely attacked or consumed. At this 
site, many Cerambycidae, particularly Steirastoma sp. (longhorn 
beetles), Elateridae (click beetles), Chrysomelidae (leaf beetles), 
Scarabaeidae (dung beetles), and Curculionidae (weevils) ac-
tively move on the walls and around the light source, typically 
ignored by the geckos. This was also the same for many Hemipte-
ra, e.g., Coreidae (leaf-footed bugs), Reduviidae (assassin bugs), 
and Pentatomoidea: Pentatomidae, Acanthosomatidae (shield 
and stink bugs. It is assumed that these invertebrates are acti-
vely marginalized as prey sources due to hard shells, and various 
unpleasant defense mechanisms (squeaking, clicking, or aldehy-
de-based chemicals, etc.).

Previous studies regarding the diet of H. frenatus in other 
locations showed varying results. Tyler (1961. Trans. Roy. Soc. 

South Aust. 84:45–49) reported that the diet of the latter was 
mainly comprised of Diptera, Lepidoptera, and Coleoptera, while 
Diaz-Perez et al. (2012) (Acta Zool. Mex. 28:613–616) reported a 
diet comprised of Hemiptera, Hymenoptera, and Coleoptera. 
The observations we present juxtapose this existing literature, 
particularly in regards to Coleoptera and Hemiptera being main 
prey components. We suggest that prey choice in H. frenatus is 
diverse and opportunistic, with results of most dietary studies 
likely relating to prey species abundance at the locality. 

Clearly, the mechanism behind the choice of prey in H. 
frenatus is still not fully understood. The frequency of these 
unusual arachnid observations is unknown, and the natural 
diet of H. frenatus appears diverse and variable across localities. 
Nonetheless, it should be noted that having such an opportunistic 
diet likely further contributes to their success in outcompeting 
other species—such as P. palmeus, endemic to Isla de la Bahia 
and the would-be dominant natural inhabitant at the sites of 
these observations. 

We thank Kanahau Utila Research & Conservation Facility for 
the platform from which to make biological observations and 
perform research on Isla de Utila, Honduras. Special thanks goes 
to Stuart Longhorn and Cristina Arrivillaga, who provided key in-
formation regarding the prey items.

TOM W. BROWN, Kanahau Utila Research and Conservation Facility 
(KURCF), Utila Island, Honduras (e-mail: browntb@outlook.com); DAISY F. 
MAYRON, University of South Wales, Pontypridd, UK (e-mail: dfmaryon@
gmail.com); STEVE M. CLAYSON, KURCF (e-mail: steve@kanahau.com)

HEMIDACTYLUS MABOUIA (Tropical House Gecko). CANNI-
BALISM. Hemidactylus mabouia is one of the widely distributed 
species of geckos in East Africa (Spawls et al. 2004. Field Guide 
to the Reptiles of East Africa. A & C Black Publishers, London. 
543 pp.; Branch 2005. A Photographic Guide to Snakes and oth-
er Reptiles and Amphibians of East Africa. Struik Publishers, 
Cape Town. 160 pp.). It is well adapted to towns and cities and 
frequently seen on the walls of houses hunting insects near the 
lights at night. Although cannibalism in H. mabouia has been re-
ported previously (Zamprogno and Teixeira 1998. Herpetol. Rev 
29:41–42), most of these records are from analyzing the stomach 
contents of collected specimens and the behavior has not been 
well documented in nature. Herein I report an observation of 
cannibalism in H. mabouia in Tanzania. 

The event occurred at 1120 h on 11 November 2016 at the 
Department of Zoology and Wildlife Conservation, University of 
Dar es Salaam, Dar es Salaam, Tanzania (6.23981°S, 39.39145°E; 
WGS 84). The gecko was found on the wall of the departmen-
tal building while subduing its victim tail-end first. During the 
event, the prey gecko accidentally bit off its own tail; the tail 
remained hanging from its jaws before dropped off at the very 
late stages of the event. The event took approximately 9 min and 
more time was spent swallowing the head and forelegs (even at 
this stage, the prey individual was still alive and struggling to free 
itself).When the prey gecko was completely swallowed the pre-
datory gecko retreated through a wall crevice. The feeding event 
was likely not accidental (i.e., a tussle over a prey item becoming 
a predation event) since the victim was swallowed tail first.

I especially thank Steve Spawls for confirming identification 
of the lizards. I am also grateful to Yeremiah Chuhila and Abel 
Ahungu for their valuable comments and advice on this note.

JOHN V. LYAKURWA, Department of Zoology and Wildlife Conserva-
tion, University of Dar es Salaam, Dar es Salaam, Tanzania; e-mail: john-
lyakurwa@gmail.com.
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HEMIDACTYLUS PARVIMACULATUS (Sri Lankan Spotted 
House Gecko). CANNIBALISM. The genus Hemidactylus is a 
diverse taxon that has successfully colonized many parts of the 
world (Carranza and Arnold 2012. Zootaxa 3378:1–95). In Sri 
Lanka, H. parvimaculatus is a common species, and frequently 
inhabits domestic environments such as houses, gardens, and 
other man-made structures. Generally this species co-occurs 
with Gehyra mutilata, H. frenatus, and H. depressus. Hemidacty-
lus parvimaculatus feeds predominately on arthropods.

At 2340 h on 29 April 2017, in my home in Hingurakgoda, Sri 
Lanka (8.245°N, 80.5718°E; 70 m elev.), I discovered an adult H. 
parvimaculata cannibalizing a juvenile conspecific (Fig. 1). The 
larger individual completely swallowed the smaller individual. 
To the best of my knowledge this is the first reported case of can-
nibalism in H. parvimaculatus in Sri Lanka, or elsewhere. 

DUMINDA S. B. DISSANAYAKE, Department of Veterinary 
Pathobiology, Faculty of Veterinary Medicine and Animal Science, 
University of Peradeniya, Peradeniya, Sri Lanka; e-mail: duminda.rusl@
gmail.com.

HEMIDACTYLUS TURCICUS (Mediterranean House Gecko). 
INVASION AND PREDATION. Introduced and invasive species 
are a significant ecological problem both in the United States as 
a whole, and specifically in the state of Texas. Hemidactylus turci-
cus was historically an inhabitant of southern Europe and north-
ern Africa, as well as most of the islands in the Mediterranean Sea 
(Uetz et al. [eds.] 2017. The Reptile Database. http://reptile-data-
base.org; accessed 14 Aug 2017). It has been inadvertently intro-
duced to many other parts of the world, including the southern 
United States. It has been particularly successful in Texas, where 
the climate is similar to its native habitat. Original introduction 
sites in Texas include the airports in Austin and Houston. It was 

first recorded in Texas in 1955 (Conant 1955. Am. Mus. Novitates 
1726:1–6; Davis 1974. J. Herpetol. 8:77–80). Here I describe the 
invasion of H. turcicus into an anthropogenic community, asso-
ciated with habitat alteration.

The study site in Williamson County, Texas, was chosen for a 
survey of reptiles and amphibians examining spatial and tempo-
ral changes in population composition. The site is 61 km from the 
suspected introduction site of H. turcicus into Austin at the now 
defunct Robert Mueller Airport, and includes a small man-made 
lake, known as San Gabriel River Ranch Lake, bordered by a han-
dful of single family residences (30.718521°N, 97.909761°W). The 
small cluster of homes was isolated from other human habitation 
by thousands of acres of oak-juniper forest for decades, but more 
recently have become surrounded by new development of gated 
communities. The close proximity of human dwellings to one 
another has apparently created a migratory route for H. turcicus 
into the study site. The species has only been found within the 
study area on human-built structures that include artificial light 
sources, supporting this hypothesis. It was also observed that H. 
turcicus was active at cooler temperatures than other nocturnal 
species in the study area, apparently utilizing the heat from ar-
tificial light sources to warm their ectothermic bodies, thus gai-
ning a competitive advantage for limited seasonal resources. 

Surveys began in 1994 and continued until the end of 2014. 
Hemidactylus turcicus did not appear in any of the surveys until 
2000, and even then only sporadically. Evidence of local repro-
duction was first observed in the form of hatched eggshells in 
the summer of 2003. Communal nests ranging from 8–46 eggs 
were discovered in the insulation of the walls of a shed and the 
attic of a residence within the study site. Although H. turcicus has 
proliferated largely due to the suitable climate in central Texas, 
along with an abundance of prey and a lack of natural predators. 

Fig. 1. Cannibalism in Hemidactylus parvimaculata. 

table 1. Annual counts of Hemidactylus turcicus with corresponding 
relative proportions to total counts of reptiles and amphibians. 

Year reptiles &  H. turcicus H. turcicus
 amphibians (N) (N) (%)

1994 45 0 0

1995 208 0 0

1996 130 0 0

1997 133 0 0

1998 131 0 0

1999 27 0 0

2000 189 2 1.1

2001 106 5 4.7

2002 182 4 2.2

2003 201 7 3.5

2004 232 16 6.9

2005 83 9 10.8

2006 220 22 10.0

2007 531 28 5.3

2008 253 42 16.6

2009 195 23 11.8

2010 126 41 32.5

2011 29 14 48.3

2012 33 21 63.6

2013 32 16 50.0

2014 49 37 75.5
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I documented two predators at the site. There are some examples 
of predation within the study area, the most common of which 
was by Greater Roadrunners (Geococcyx californianus) routinely 
plucked resting H. turcicus from the crevices of a rock retaining 
wall. This type of predation became more frequently observed 
as the lizard’s population increased; G. californianus began to 
include visits to the rock wall as part of their daily foraging stra-
tegies. Sub-adult Pantherophis obsoleta lindheimeri (Texas Rat 
Snake) were also observed on several occasions climbing outside 
light fixtures to prey upon H. turcicus. 

Human-built structures have provided ideal habitat for H. 
turcicus, with an abundance of crevices in which to seek shel-
ter. Crevices in siding, door jams, and decks are frequently em-
ployed, especially those in close proximity to outdoor lighting. 
H. turcicus was observed foraging only at night, and exclusively 
near artificial light sources. Small Lepidoptera (moths), Coleop-
tera (beetles), and Chrysopidae (lacewings) made up the bulk of 
the observed diet, and only Hyla versicolor (Gray Tree Frog) was 
observed directly competing with H. turcicus for those resources 
in similar locations.

The appearance of H. turcicus in the study area directly coin-
cided with the construction of residential structures. H. turcicus 
increased in numbers as human population density increased, 
providing additional artificial habitat and migratory access to 
that additional habitat. The proliferation of H. turcicus was re-
corded (Table 1) within the context of all reptile and amphibian 
observations over the course of a 21 year study.

The study area experienced severe drought conditions from 
2009 to 2014, which resulted in a marked reduction in the num-
ber of reptile and amphibian sightings. The drought did not seem 
to impact the number of H. turcicus sightings, and they compri-
sed a much higher percentage of total animals observed. The 
species would be expected to expand its new range by exploiting 
additional anthropocentric development. As rainfall does not 
appear to be a limiting factor for H. turcicus, average annual tem-
perature will likely determine the eventual northern boundary of 
this introduced animal’s range in North America.

JOHN M. WAMSLEY, Texas State University, 601 University Dr., San 
Marcos, Texas 78666, USA; e-mail: jw1319@txstate.edu. 

HYDROSAURUS PUSTULATUS (Philippine Sailfin Lizard). EM-
BRYO. The endemic Philippine Sailfin Lizard occurs in all major 
and minor islands throughout the Philippines except Palawan 
(Siler et. al. 2012. Check List 8:443−462). This species naturally 
inhabits lowland areas which are currently being converted into 
several man-made structures (e.g., residential houses, buildings, 
factories) and agricultural lands, thereby endangering their wild 
populations. Currently, this species is classified by the IUCN as 
Vulnerable. No studies have been conducted on the embryonic 
development of this species; such information could provide 
critical for the species’ conservation.

On 12 February 2017, a female Hydrosaurus pustulatus laid a 
white, oblong egg (Fig. 1A). The egg was incubated at room tem-
perature (~25°C); candling indicated that the egg was fertile as 
blood vessels were visible when the egg was 3 days old. After 35 
days, the egg was dissected under suspicion that the embryo was 
dead. Surprisingly, the embryo was alive with its heart beating. 
Blood vessels could be seen branching out from the embryo to 
the yolk mass (Fig. 1B). After observation, the embryo was se-
parated from the yolk mass, fixed in formalin, and preserved in 
ethanol. Measurements were taken using a ruler and threads to 
account for the curvatures of the body parts. Descriptions of the 

embryo were based on developmental studies in geckos (Noro 
et. al. 2009. Developmental Dynamics 238:100−109; Wise et. al. 
2009. Anat. Rec. 292:1198−1212).

The 35-day old embryo (Fig. 1C) was 19 mm in snout–vent 
length and 20 mm in tail length. Both forelimbs (5 mm) and 
hindlimbs (6 mm) were present and well developed with elbows 
and knees clearly formed. The hindlimbs were slightly longer 
than the forelimbs. The five digits on both limbs were visible 
and separated, but webbings remain between the proximal 
parts of each digit. Furthermore, the digits were thicker than the 
webbings. The heart remained externally visible as a slight bulge. 
The genital organs were formed as indicated by two hemipenal-
like structures protruding on the sides of the vent. Mesencephalic 

Fig. 1. A) The egg of Hydrosaurus pustulatus; B) dissected 35 days 
post oviposition, revealing the position of the embryo in the yolk 
mass; C). The embryo separated from the yolk.
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bulges were still prominent about 1/3 the diameter of the eye 
when viewed laterally. The preorbital region was very short and 
is barely seen when viewed laterally. The mouth was already 
formed, appearing as a hooked beak. The eyes were oval in shape 
and fully pigmented. The pupil was near the central position. 
Developing upper and lower eyelids protruded from the 
perimeter of the eye as a thin sheet of tissues which are partially 
covering the eye. There was no visible sign of the tympanum or 
nasal process.

JAKE WILSON B. BINADAY, B27 L34, Moran Estate Subdv., Matagbac, 
Tabaco City, 4511, Albay, Philippines; e-mail: jakewilsonbinaday@yahoo.
com.

IGUANA IGUANA (Common Green Iguana). PREDATION. 
Iguana iguana is native to Central America, including in some 
eastern Caribbean islands, and the northeast of South America 
(Malone and Davis 2004. In Alberts et al. [eds.], Iguanas: 
Biology and Conservation, pp. 45–57. University of California 
Press, Berkeley, California). It is found in both xeric and mesic 
habitats where it inhabits dry forests, gallery forests, savannahs 
with few trees, lowland forests near sea level, mangroves, 
beaches, rainforests, and occasionally forest edges, as well as 
anthropogenically disturbed environments and urban habitats 
near standing water (Rodda and Burghardt 1985. Herpetol. Rev. 
16:112; Henderson and Powell 2009. Natural History of West 
Indian Reptiles and Amphibians. University of Florida Press, 
Gainesville, Florida. 496 pp.; Falcón et al. 2012. IRCF Reptiles 

and Amphibians 19:150–160). This is a large lizard where adult 
males can reach a total length of 2 m and weigh over 5 kg (Bosch 
and Werring 1991. Green Iguanas and Other Iguanids. T.F.H. 
Publications, Neptune, New Jersey. 224 pp.). 

The Hooded Capuchin (Sapajus cay) occurs from southwestern 
Brazil through Paraguay to southeastern Bolivia, and to northern 
Argentina (Rímoli et al. 2015. http://www.icmbio.gov.br/portal/ 
biodiversidade/fauna-brasileira/estado-de-conservacao/7270-
mamiferos-sapajus-cay-macaco-prego.html). This is a subtropical 
humid and semi-deciduous forest species that also occurs 
in degraded habitats. Capuchins are mainly frugivores and 
insectivores, consuming a wide variety of fruits, seeds, arthropods, 
frogs, bird nestlings, and even small mammals, supplemented by 
stems, flowers, and leaves (Wallace 2015. The IUCN Red List of 
Threatened Species. Version 2015.2. www.iucnredlist.org). 

Here we report a specimen of Sapajus cay preying upon 
an adult Iguana iguana in the forested area of North Pantanal 
(16.50074°S, 56.89388°W, SIRGAS 2000; 120 m elev.), Poconé mu-
nicipality, Mato Grosso State, southwestern Brazil. At 1022 h on 
22 August 2016, an adult male S. cay was observed eating an adult 
I. iguana in a tree 3 m above ground. While holding the lizard 
by its back, the capuchin bit its head, and after consuming the 
abdomen, ate the tail and forelimbs (Fig. 1). Ingestion lasted 
approximately 20 min. During consumption, conspecifics ap-
proached the monkey, but it did not share its prey. This is the first 
published record of a Hooded Capuchin preying upon a Com-
mon Green Iguana.

IZAR AXIMOFF, Research Institute of the Rio de Janeiro Botanical Gar-
den, Rua Pacheco Leão 2040 - Solar da Imperatriz/Horto, Rio de Janeiro, RJ, 
22460-036, Brazil (e-mail: izar.aximoff@gmail.com); PAULO BARREIROS, 
Travessa da Liberdade 70, Jardim Aeroporto, Várzea Grande, MT, 78125-
170, Brazil (e-mail: pbarreiros@gmail.com).

KOLEKANOS PLUMICAUDUS (Slender Feather-tailed Gecko). 
HABITAT USE. The monotypic, morphologically unique Kole-
kanos plumicaudus is endemic to southern Angola (Heinicke et 
al. 2014. Syst. Biodivers. 12:23–42). The species has only been col-
lected from daytime retreats, under granite flakes at the base of 
large boulders in southern Namibe province (Haacke 2008. Afr. 
J. Herpetol. 57:85–92). We visited areas close to the type locality 
(Omahua; 16.199642°S, 12.398776°E, WGS 84; 350 m elev.) in No-
vember 2016, and did not find them during low intensity daytime 
searches, but spotted a number of individuals at night by eye-
shine. Here, we present the first observations of K. plumicaudus 
while active at night. 

Observations were made between ca. 1900–2000 h (0.5 h after 
sunset) on 25 and 27 November 2016. We spotted a total of 19 
specimens (18 by eye-shine, but confirmed by direct sighting), of 
which only two were on rocks. The rest were on vegetation with 
slender branches, including grass tufts < 1 m high, and spiny 
bushes and small trees, including Commiphora spp., Balanites 
angolensis, Catophractes alexandri, Acacia spp., Gossypium 
anomalum (Barbosa 1970. Carta Fitogeografica de Angola. 
Instituto de Investigação Cientifica de Angola, Luanda, XII + 323 
pp). The geckos were perched from ca. 15 cm above the ground 
to as high as 1.5 m. Undisturbed K. plumicaudus were usually 
stretched flat along a branch with the body held close to it, making 
it difficult to discern the outline of the extremely flattened body 
and tail. When disturbed, and in brief observations in captivity, 
the geckos were extremely agile, navigating slender branches 
and jumping between branches with ease. The bizarre tail of the 
geckos was often waved in a sinuous manner when the animals 

Fig. 1. An adult male Hooded Capuchin preying upon Iguana iguana. 
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were on the move, and stretched straight out behind the body 
when undisturbed. The flattened tail with lateral projections 
superficially resembles the pinna of a compound leaf, similar to 
those on some of the vegetation the geckos were found on. Only 
two individuals were spotted on rocks—one in the early evening 
(ca. 1930 h), which emerged from a crevice into which it rapidly 
took cover when disturbed, and the other inside a rock crevice 
at ca. 2200 h (when the air temperature had dropped below 20°C 
and few geckos of any species were active), leading us to believe 
the second animal had moved back to its daytime retreat. 

Similar behavior has been reported for Pseudothecadactylus 
lindneri (Bauer 1990. Bonn Zool. Monogr. 30:1–220), with day-
time retreats in crevices in granite boulders, and nocturnal fo-
raging on vegetation. Sympatric geckos encountered included 
the primarily diurnal Rhoptropus boultonii and Rhoptropus sp. 
and the nocturnal Pachydactylus cf. oreophilus and Afroedura cf. 
bogertii. Afroedura cf. bogertii was exclusively found associated 
with rock crevices, Rhoptropus spp. used many areas of the ro-
cky habitat, and Pachydactylus cf. oreophilus were on the ground 
or below ca. 2 m. We also encountered nocturnal Pachydactylus 
cf. punctatus at the sandy base of rocky outcrops. Six specimens 
are deposited in collection of the California Academy of Scien-
ces (accession numbers pending, field numbers AMB10396–98, 
AMB10400, AMB10468–69).

ISHAN AGARWAL (e-mail: ishan.agarwal@gmail.com), LUIS M. P. 
CERÍACO, AARON M. BAUER, Department of Biology, Villanova Univer-
sity, 800 Lancaster Avenue, Villanova, Pennsylvania 19085, USA; SUZANA 
BANDEIRA Instituto Nacional da Biodiversidade e Áreas de Conservação, 
Ministério do Ambiente de Angola, Centralidade do Kilamba, Rua 26 de 
Fevereiro, quarteirão Nimi ya Lukemi, edifício Q11, 3º andar, Angola. 

LIOLAEMUS CUYANUS, LIOLAEMUS DARWINI (Darwin’s Tree 
Iguana), LIOLAEMUS OLONGASTA, LIOLAEMUS RIOJANUS. 
ECTOPARASITES. With nearly 256 species described, the South 
American lizards of the genus Liolaemus are the second most di-
verse among vertebrates (Avila et al. 2009. Zootaxa 2234:39–55; 
Abdala et al. 2012. Cuad. Herpetol. 26:215–248). However, rela-
tionships between mites and these lizards have received limited 
attention. Liolaemus cuyanus, L. darwini, L. olongasta, and L. 
riojanus inhabit the Talampaya National Park (TNP), located in 
an extensive plain of the Monte region (29.8°S, 67.833°W, WGS 
84; 1300 m elev.) in the center-west of La Rioja Province (Argen-
tina), which was designated as an UNESCO World Heritage Site 
in 2000. Here we report novel associations of mites with these 
lizard species.

During herpetological surveys conducted in March and 
April of 2016, we recorded several lizards parasitized by mites 
(Eutrombicula alfreddugesi), which were attached to the eyelids 
and joint region of hind limbs (Fig. 1). Lizards were caught using 
Y-shaped drift fence pitfall traps, each with one central bucket. 
Mite specimens were extracted by gently rubbing a cotton swab 
with ether on the lizards’ skin, preserved in an eppendorf tube 
with 70% ethanol solution, and transported to the laboratory 
for identification. In the laboratory they were mounted with a 
drop of paraffin on a glass microscope slide and analyzed under 
a stereoscopic microscope for further taxonomic identification 
(Lane and Crosskey 1993. Medical Insects and Arachnids. 
Chapman & Hall. London, UK. 723 pp.; García-De La Peña et al. 
2004. Acta Zool. Mex. 20:159–165; Fajfer 2012. Acarina 20:108–129).

Most mites were found in L. cuyanus (N = 5), but these were 
the most abundant lizards on the site. In the other species, an av-
erage of 2 to 3 mites were found. In total 90 lizards were examined: 

L. cuyanus (N = 68, 15 infected), L. riojanus (N = 5, 1 infected), L. 
olongasta (N = 16, 3 infected), and L. darwini (N = 1, 1 infected).

These ectoparasites have been reported to infest a variety 
of reptiles, birds, small mammals, and even humans (Wall and 
Shearer 2001. Veterinary Ectoparasites: Biology, Pathology and 
Control. Blackwell Science Ltd. Oxford, UK. 261 pp.). Ours is the 
first report of E. alfreddugesi in these lizard species in Argentina 
and the first report for lizards’ ectoparasites in TNP. 

We thank APN, Talampaya National Park, and the forest rang-
ers. We also acknowledge the volunteers that helped in the sur-
veys and Jorge D. Williams for his help. This research was funded 
by IAMRA- UNdeC.

Fig. 1. A) Close-up of Liolaemus laurenti with mites attached to the 
eyelid. B) Liolaemus darwini with a mite attached to the joint of the 
posterior left leg. 
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LIOLAEMUS NITIDUS (Shining Tree Iguana). OCULAR SI-
NUS BLEEDING. Squirting blood from the eye as a means of 
antipredator defense against canids is well-known in the genus 
Phrynosoma, present in at least seven species (Sherbrooke and 
Middendorf 2001. Copeia 2001:1114–1142). The blood is squirted 
from ruptured membranes in the ocular sinus below the eye and 
contains a substance noxious to canids (Sherbrooke and Mason 
2005. Southwest. Nat. 50:216–222). The squirted blood can reach 
distances up to 1.2 m. As far as is known, however, this unusual 
form of defense is found in no other vertebrate species, although 
autohemorrhaging from the orbital sinus has been observed in 
two other lizard species (Mahrt 1996. Herpetol. Rev. 27:21–22; 
Sherbrooke 2000. Herpetol. Rev. 31:243). 

In the course of a larger study, at 1015 h on 25 February 2016, 
one of us (SFF) noosed an adult male Liolaemus nitidus from a 
site in the Andes of central Chile (Curva 31 along road to Farel-
lones; 33.3559°S, 70.3229°W, WGS 84; 2160 m elev.) and upon tak-
ing it from the noose, noticed that it had expelled copious blood 
from both eyes (Fig. 1). This had never before been observed in 
the capture of hundreds of L. nitidus from this and previous stud-
ies at and near this site. The estimated amount of expelled blood 
was 0.05 ml. The blood pooled around both eyes and drained 
along the sides of the face and onto SFF’s hands. Unfortunately, 
some of the blood was blotted and dried before photographs 
were taken. No blood was seen to be squirted. The male sub-
ject (74 mm SVL, 131.5 mm tail length, 13 g), was basking on a 
rock in the open when it was noosed. Weather was sunny with 
no wind. Air temperature was 32°C; lizard cloacal body tempera-
ture was 27.6°C. The subject was noosed no differently than any 
other lizard. After photographing and measuring the subject, it 
was released at the point of capture. In less than an hour later, 

ESB captured another adult male L. nitidus nearby at the same 
site and it exhibited puffy eyes engorged with blood, but did not 
release any blood. 

The release of blood from the first subject is consistent with 
antipredator defense, especially if there is a noxious substance in 
the blood as in P. cornutum. The fact that the described autohe-
morrhaging response in L. nitidus is so rare does not necessarily 
speak against its putative antipredator function. In P. cornutum, 
only 5.9% of subjects squirted blood in response to human han-
dling, including rough handling, whereas 70–100% of subjects 
confronted with dog, coyote, or kit fox predators squirted blood 
(Sherbrooke and Middendorf 2001, op. cit.). A noxious substance 
in the squirted blood of P. cornutum is especially effective against 
attacking canids, who show subsequent discomfort behavior. 
In this area of Chile and at the elevation of the study site, there 
are abundant foxes (Lycalopex culpaeus) that probably on occa-
sion hunt and consume lizards (Rubio et al. 2013. Stud. Neotrop. 
Fauna E 48:89–94). This antipredator defense might be focused 
against these potential predators; however, no foxes or any other 
canids were observed at the time lizards were noosed. This is 
only the third non-Phrynosoma lizard species to show ocular si-
nus bleeding (Mahrt 1996, op. cit.; Sherbrooke 2000, op. cit.). We 
thank the National Geographic Society, Delta Foundation, Phoe-
nix Zoo, Explorers Club, and Elías Arze for financial aid for the 
larger project that made this observation possible.

STANLEY F. FOX (e-mail: stanley.fox@okstate.edu) and ENRIQUE 
SANTOYO-BRITO, Department of Integrative Biology, 501 LSW, Oklahoma 
State University, Stillwater, Oklahoma, 74074, USA (e-mail: enrique.s.brito@
okstate.edu); HERMAN NÚÑEZ, Museo Nacional de Historia Natural de 
Chile, Santiago, Chile (e-mail: hnunez@mnhn.cl).

LIOLAEMUS RUIBALI (Ruibal’s Tree Iguana). ENDOPARASITES. 
A total of 158 species of the genus Liolaemus occur in Argentina 
(Abdala and Quinteros 2014. Cuad. Herpetol. 28:55–82). In 
Argentina, Liolaemus ruibali is distributed across Mendoza 
and San Juan provinces (Abdala et al. 2012. Cuad. Herpetol. 
26:215–248). This small species is predominantly insectivorous 
(Villavicencio et al. 2005. Multequina 14:47–52), and has a bimodal 
activity pattern (Castillo et al. 2015.Multequina 24:19–31). 

The first record of the nematode Parapharyngodon riojensis 
from Argentina was discovered in the lizard Phymaturus punae 
from the province of La Rioja (Ramallo et al. 2002. J. Parasitol. 
88:979–982), and was later recorded in P. palluma and Liolae-
mus buergeri from Mendoza and Neuquén (Goldberg et al. 2004. 
Comp. Parasitol. 71:208–214), and recently in P. extrilidus from 
the province of San Juan (Ramallo et al. 2017. Herpetol. Rev. 
49:198). The purpose of our note is to provide, for the first time, a 
record of Parapharyngodon riojensis in Liolaemus ruibali.

Three specimens of L. ruibali were collected (by noosing) in 
April 2009 from Quebrada de Vallecito, San Juan Province, Argen-
tina. Phytogeographically, the area is included in the Provincia 
Altoandina (Cabrera and Willink 1973. Biogeografía de Améri-
ca Latina. Secretaría General de la Organización de los Estados 
Americanos, Washington, DC. 120 pp). For each specimen, the 
body cavity was opened with a mid-ventral incision, the diges-
tive tract was removed, and its contents examined for helminths 
using a dissecting microscope. Eleven nematodes (10 females, 
1 male) were isolated from the large intestines and identified as 
Parapharyngodon riojensis. The specimens possessed the char-
acteristic diagnosis: presence of seven caudal papillae, ovaries 
that do not coil around the esophagus, oval eggs with a punc-
tuated thick shell, and an echinate anal lip in males. Infection 

Fig. 1. View of dried blood on the eyes and face of Liolaemus nitidus 
shortly after pooled blood was swabbed after the captured lizard dis-
played ocular sinus bleeding in the field.
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prevalence was 100% with a mean intensity of 3.6 (range = 2–5) 
nematodes per lizard. All of the nematodes were deposited in 
the Helminthological Collection, Fundación Miguel Lillo, San 
Miguel de Tucumán, Argentina (CH-N-FML 7733, 7734). Para-
pharyngodon riojensis in Liolaemus ruibali is a new host record 
from Argentina.

GABRIEL CASTILLO (e-mail: nataliocastillo@gmail.com); GERALDINE 
RAMALLO, Instituto de Invertebrados, Fundación Miguel Lillo, San Miguel 
de Tucumán, Argentina (e-mail: gramallosl@yahoo.com.ar); JUAN CAR-
LOS ACOSTA, DIBIOVA (Diversidad y Biología de Vertebrados del Árido), 
Departamento de Biología, Facultad de Ciencias Exactas Físicas y Naturales, 
Universidad Nacional de San Juan, San Juan, Argentina (e-mail: jcacosta-
sanjuan@gmail.com).

LYGODACTYLUS CAPENSIS (Cape Dwarf Gecko). DERMA-
TOPHAGY. The behavior of an animal eating its own skin or 
that of conspecifics is termed dermatophagy or keratophagy 
(Weldon et al. 1993. J. Herpetol. 27:219–228; Mitchell et al. 2006. 
South Am. J. Herpetol. 1:42–53). Most records of dermatophagy 
are from captive animals; very little is known of the behavior in 
nature. Although this behavior is well known in geckos and igua-
nids (Bustard and Maderson 1995. Herpetologica 21:305–308; 
Weldon et al., op. cit.; Mitchell et al., op. cit.), very few records are 
known in the genus Lygodactylus (e.g., Rosler 1993. J. Herpetol. 
Assoc. Afr. 42:12–19).

At 1513 h on 17 April 2016 in Kihansi Gorge, in the sou-
thern part of the Udzungwa Mountains in Tanzania (8.59156°S, 
35.84925°E; WGS 84) I observed a Lygodactylus capensis devou-
ring its own slough. The gecko was in dappled sunlight on the 
wall of a wooden house. 

The skin of most anterior part (from the snout to slightly near 
the shoulders) had been shed when the animal was spotted. The 
animal was crawling in and out of a narrow gap left by joined 
timbers which assisted to pull off the old skin. When the large 
portion of the skin was detached from the body, the gecko used 
its jaws to pull it off and swallow it whole. Swallowing occurred 
quickly, and due to poor lighting in the area, it was difficult to get 
good photographs of the event. 

 My observation was made during a field session of the mo-
nitoring program for the Kihansi Spray Toad (Nectophrynoides 
asperginis) population in the wild. Special thanks to Yeremiah 
Chuhila for his comments on this note and to the monitoring 
team (especially Cuthbert Nahonyo and Wilirk Ngalason) for 
their monitoring plans which made this observation possible.

JOHN V. LYAKURWA, Department of Zoology and Wildlife conserva-
tion, University of Dar es Salaam, P.O. Box 35064, Dar es Salaam,Tanzania; 
e-mail: johnlyakurwa@gmail.com.

MICRABLEPHARUS ATTICOLUS. PREDATION. Lizards are of-
ten preyed upon by invertebrates (Maffei et al. 2010. Herpetol. 
Notes 3:167–170; Moura et al. 2015. Herpetol. Notes 8:389–391), 
and vertebrates such as birds (Bernarde et al. 2016. Herpetol. 
Notes 9:279–281), mammals (Facure et al. 2003. Mammalia 
67:503–511), frogs (Alcantara et al. 2016. Herpetol. Rev. 47:296), 
and snakes (Silva et al. Herpetol. Rev. 47:292). The lizard Mi-
crablepharus atticolus is an endemic from Cerrado that in-
habits open areas in this biome (Santos et al. 2014. J. Biogeogr. 
41:1506–1519). This lizard is terrestrial, diurnal, heliophilic, and 
active at warmer periods of the day (Rodrigues 1996. J. Herpetol. 
52:535–541). Here we report predation on M. atticolus by a Bra-
zilian False Coral Snake, Oxyrhopus trigeminus, in the Cerrado, 
Central Brazil.

At 1600 h on 19 December 2016 at a Cerrado stricto sensu frag-
ment in the Universidade Estadual de Goiás, located in the mu-
nicipality of Anápolis (16.38145°S, 48.94458°W, WGS 84; 1104 m 
elev.) Goiás, Brazil, we collected a juvenile Oxyrhopus trigeminus 
(SVL = 18.0 cm, TL = 4.4 cm, mass = 22.2 g). This individual was 
euthanized and the stomach was dissected. After dissection a M. 
atticolus (SVL = 3.2 cm, TL = 4.6 cm, mass = 6.5 g) was found in 
its stomach, apparently swallowed head-first (Fig. 1). The snake 
and the lizard were fixed with 10% formalin, preserved in 70% 
alcohol, and deposited at the Coleção Zoológica da Universidade 
Federal de Goiás (Oxyrhopus trigeminus - ZUFG 1236; Micra-
blepharus atticolus - ZUFG 1235). 

The diet of Oxyrhopus trigeminus is general and is composed 
of small mammals, birds, and lizard species such as Ameivula 
ocellifera, Ameiva ameiva, Brasiliscincus heathi, Hemidactylus 
mabouia, Tropidurus hispidus, and Tropidurus sp. (Alencar et al. 
2012. J. Herpetol. 46:9–13; Mesquita et al. 2013. Pap. Avulsos Zool. 
53:99–113). We present the first record of M. atticolus as food item 
of O. trigeminus for the Cerrado of Central Brazil, increasing our 
knowledge about the relationship between snakes and lizards in 
the Neotropical region.

We thank Universidade Estadual de Goiás (UEG) for logisti-
cal support during the field work and Instituto Chico Mendes de 
Conservação da Biodiversidade - ICMBio for collecting permit (# 
55420-1). WPR and FVA thank Coordenação de Aperfeiçoamento 
de Pessoal de Nível Superior - CAPES for doctoral scholarships. 
VHMP was supported by Programa de Bolsa de Incentivo à Pes-
quisa e Produção Científica da Universidade Estadual de Goiás 
(PROBIP/UEG).

JEFFERSON ROCHA SILVA, Departamento de Ciências Biológicas, 
Universidade Estadual de Goiás, 75132-903, Anápolis, Goiás, Brazil (e-mail: 
jrcbiologia@gmail.com); WERTHER PEREIRA RAMALHO, Instituto Boi-
tatá de Etnobiologia e Conservação da Fauna, 74093-250, Goiânia, Goiás, 
Brazil (e-mail: wertherpereira@hotmail.com); FILIPE VIEGAS DE ARRUDA, 
Programa de Pós-Graduação em Recursos Naturais do Cerrado, Univer-
sidade Estadual de Goiás, 75132-903, Anápolis, Goiás, Brazil; CRIZANTO 
BRITO DE-CARVALHO, Instituto Canindé de Pesquisa e Conservação –
ICA,72410-801, Gama, Distrito Federal, Brazil; VITOR HUGO MENDONÇA 
DO PRADO, Departamento de Ciências Biológicas, Universidade Estadual 
de Goiás, 75132-903, Anápolis, Goiás, Brazil.

NAMAZONURUS PUSTULATUS (Herero Nama Lizard). ELEVA-
TION AND ABUNDANCE. Namazonurus pustulatus is endemic 

Fig. 1. Micrablepharus atticolus ingested by Oxyrhopus trigeminus.
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to Namibia, with a narrowly restricted geographic range along 
the central and western portions of the Khomas Hochland Pla-
teaua. Known localities prior to our work were Gross-Barmen 
(Peters 1862. Akad. Wiss. Berlin 1862:15–26; type locality), Molt-
keblick and Gross-Herzog Friedrichberg (existing National Mu-
seum of Namibia specimens), and western Khomas Hochland 
Plateau (Stanley et al. 2011. Mol. Phylogenet. Evol. 58:53–70). The 
ambiguity of Peters’ (1862, op. cit.) type locality of Neu-Barmen 
(present day Gross-Barmen) versus Otjimbingwe (Bauer 2004. 
Bonn. zool. Beitr. 52:193–214) may never be resolved, however, 
there is very little in the way of suitable habitat in and immedi-
ately around (10–20 km) Otjimbingwe proper. 

From November 2014–June 2015 and January 2016 we con-
ducted surveys for girdled lizards as far north as the Waterberg 
Plateau, south to the Karasberg Mountains, and west to Uis near 
the Brandberg Mountains, although most of our effort was on the 
Khomas Hochland Plateau (Fig. 1). We searched all areas for a mi-
nimum of two hours with 2–4 experienced individuals. We fou-
nd N. pustulatus on the following mountain peaks Moltkeblick 
(2479 m), Gross-Herzog Friedrichberg (2336 m), and Libenstein 
(2299 m) and at the following place name locations Okahandja, 
Gross-Barmen Resort, Farm Lichtenstein West and North, Düs-
ternbrook Guest Farm, Farm Annerlie, and Farm Gurub (Table 
1). We observed specimens across an elevation range of 1229 m, 
from Gross-Barmen (1250 m) to Moltkeblick (2479 m). Individu-
als were located in crevices (N = 94; Fig. 2) of quartzite and quartz 
rock (Fig. 3) at high elevations and hard sandstones or schists at 
lower elevations. We never found them in crevices of rock brittle 
enough to easily break with our hands. At or very near the peaks 
of Moltkeblick and Gross-Herzog Friedrichberg they were found 
after just a few minutes of searching by experienced individuals, 
even on cool days, but became increasingly more difficult to find, 
to not find at all, as one moved down slope. Where we did find 
them at lower elevations, it took considerably more time, sugges-
ting that N. pustulatus is either less abundant or less detectable 
at lower elevations. 

Namazonurus pustulatus is sympatric with Karusasaurus jor-
dani in some areas but not others. We found them within meters 
to 10s of meters from one another at Moltkeblick, Gross-Herzog 
Friedrichberg, and Libenstein. Although we never found them 

simultaneously sharing a crevice, at Moltkeblick we observed a 
K. jordani in one crevice, and approximately one month later we 
observed a N. pustulatus in the same crevice. We heavily searched 
several high elevation areas that by all accounts provided suita-
ble habitat undistinguishable from populated areas, but found 
no individuals. One kilometer north across the valley floor from 
Gross-Herzog Friedrichberg is an unnamed peak where we did 
not find a single N. pustulatus after multiple efforts on numerous 
days throughout the season searching up to the maximum eleva-
tion of 2200 m; however, we recorded numerous K. jordani. Three 
experienced individuals searched for six hours on a warm day (21 
June 2015) along the southern end of Bismarkberge (2299 m) to 
an elevation of 2260 m and were unable to confirm the presence 
of N. pustulatus; on that same day however, we encountered 24 
K. jordani. Bismarkberge is ~10 km due east of the Auas Moun-
tains and 23 km from Mt. Moltkeblick proper. The geology is the 
same and the physical habitat looked to us effectively identical to 

table 1. Location (WGS84) of Namazonurus pustulatus specimens 
submitted to the National Museum of Namibia (NMN), Windhoek, 
Namibia. 

Date Latitude Longitude Sex NMN Location1

09 Dec 2014 22.64994˚S 17.17755˚E M 10641 Mkb

12 Jan 2015 22.65149˚S 17.17938˚E M 10642 Mkb

20 Apr 2015 21.99710˚S 16.92944˚E M 10646 Okh

24 Apr 2015 21.99372˚S 16.93351˚E F 10647 Okh

30 Apr 2015 22.10979˚S 16.73531˚E M 10645 Gb

30 Apr 2015 22.10980˚S 16.73576˚E M 10643 Gb

30 Apr 2015 22.10979˚S 16.73531˚E F 10644 Gb

06 Jun 2015 22.80608˚S 16.17072˚E F 10666 Khw

21 Jun 2015 22.27279˚S 16.89526˚E F 10667 Db

21 Jun 2015 22.27309˚S 16.89574˚E F 10668 Db

16 Jan 2016 22.77914˚S 16.48628˚E F 10541 Khw

1Mkb Mount Moltkeblick; Okh Okahandja; Gb Gross-Barman; Khw Khomas 
Hochland west; Db Farm Düsternbrook

Fig. 1. Known distribution of Namazonurus pustulatus in Namibia. 
Hatched quarter grids indicate previously known generalized 
localities; open quarter grids represent new localities. Locations for 
Karusasaurus jordani are only those observed by us.

Fig. 2. A Namazonurus pustulatus as seen from a quartzite crevice at 
Gross-Herzog Friedrichberg. Almost all individuals were first obser-
ved in a crevice.
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Moltkeblick and Gross-Herzog Friedrichberg. Most low elevation 
sites (ca. < 1700 m) contained one or either of the two species, 
but not both. At Gross-Barmen we found three N. pustulatus wi-
thin approximately 30 min, but no K. jordani. The same was true 
for Okahandja. There are many locations (Fig. 1) where we fou-
nd only K. jordani. However, at Düsternbrook Guest Farm and 
the most western location on the Khomas Hochland Plateau we 
found both species. At Düsternbrook they were nearly 1 km from 
one another, the N. pustulatus at the foot of the rocky highlands 
in hard sandstone, while the K. jordani was in a small granite ou-
tcrop on the more open plains. At the western edge location the 
two species were within meters of one another. 

Although our findings are only preliminary, there is ample 
evidence to warrant further investigation into the factors con-
trolling the occupancy of a site by N. pustulatus. Possible expla-
nations may include the interplay between suitable crevice habi-
tat, elevation (as a proxy for environmental/ecological variables 
such as temperature, moisture, prey abundance, etc.), and/or 
interspecies competition (e.g. increased aggression in K. jordani 
at lower elevations). Regardless, it would appear that N. pustula-
tus has a very geographically restricted range, on the order of 100 
km by 100 km. Specimens were collected under Ministry of Envi-
ronment and Tourism Namibia Research Permit 1973/2014 and 
University of Nevada, Reno Animal Care and Use Protocol 00618.

JILL S. HEATON, University of Nevada, Reno, Department of Geog-
raphy,1664 N. Virginia Street, MS 154, Reno, Nevada 89557, USA (e-mail: 

jheaton@unr.edu); KLAUDIA K. AMUTENYA, CAMMY NDAITWAH, and 
MWENDALUBI KALINDA, Namibia University of Science and Technology, 
13 Stork Street, Windhoek, Namibia. 

OPHIODES FRAGILIS (Cobra-de-vidro; Fragile Worm Lizard). 
PREDATION. Ophiodes fragilis (Raddi,1826) is a medium-sized 
legless lizard belonging to the family Anguidae. The species 
occurs in southern and southeastern Brazil, southern coast 
of Bahia, Minas Gerais, Mato Grosso do Sul, and northeastern 
Argentina (Borges-Martins and Di-Bernardo 1999. Publ. Extra 
Mus. Nac. Hist. Nat. 50:39–39). There is little information about 
the ecology, diet, fecundity (Barros and Teixeira 2007. Bol. Mus. 
Biol. Mello Leitão 22:11–23; Montechiaro et al. 2011. North-
Western J. of Zool. 1:57–63), reproductive biology (Pizzato 2005. 
Herpetol. J. 15:9–13; Montechiaro et al. 2011. North-West. J. Zool. 
1:57–63), or predators for any species in the genus Ophiodes. 
The Guira Cuckoo, Guira guira (Gmelin, 1788) (Cuculidae: 
Crotophaginae) is widely distributed throughout South America, 
occurring in Brazil, Bolivia, Paraguay, Uruguay, and Argentina 
(Sick 1997. Ornitologia Brasileira. Editora Nova Fronteira, Rio 
de Janeiro, Brazil. 193 pp). This species inhabits open urban and 
rural areas whose vegetation comprises vast fields of grass with 
sparse trees and shrubs (Souza 1995. Rev. Bras. Ornitol. 3:70–72). 
Guira Cuckoos feed primarily on arthropods, but many studies 
also indicate consumption of small vertebrates, including 
amphibians and reptiles (Schubart et al. 1965. Arquiv. Zool. 
12:95–249; Beltzer 1995. Rev. Ecol. Latino American 2:13–18; 
Koski and Merçon 2015. Herpetol. Notes 8:35–37). Here we report 
an observation of predation on O. fragilis by a Guira Cuckoo.

The predation event occurred at 1600 h on 9 May 2012, on 
Balneário Rosa dos Ventos (26.1663°S, 48.5913°W) in Itapoá mu-
nicipality, Santa Catarina, southern Brazil. During an avifauna 
survey, we observed a group of four Guira Cuckoos perched on 
a tree. Suddenly three individuals flew towards the ground, and 
one of them returned to the tree with an individual O. fragilis in 
its beak (Fig. 1), and then flew away with the lizard. Therefore, we 
did not see the entire predation event. 

We thank the birdwatcher Edson Ferreira da Veiga for provid-
ing the photograph. ATM and DAK thank Coordenação de Aper-
feiçoamento Pessoal de Nível Superior (CAPES) and Fundação 
de Amparo à Pesquisa e Inovação do Espírito Santo (FAPES) for 
the scholarships, respectively.

DIOGO A. KOSKI (e-mail: diogokoski@gmail.com); DUCIVANIA L. 
M. CARVALHO; ALEXANDER T. MÔNICO, Programa de Pós-Graduação 

Fig. 3. A female and neonate Namazonurus pustulatus on quartzite 
from Gross-Herzog Friedrichberg.

Fig. 1. A Guira Cuckoo holding a lizard Ophiodes fragilis by its beak.
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em Ecologia de Ecossistemas, Universidade Vila Velha, CEP 29102-770, Vila 
Velha, Espírito Santo, Brazil; ALINE P. VALADARES KOSKI, Instituto de 
Ciências Biológicas, Políticas e Sociais “Dom Vasco Fernandes Coutinho,” 
IVAFEC-ES, CEP 29.120–610, Vila Velha, ES, Brazil; RUTE B. G. CLEMENTE-
-CARVALHO, Laboratório de Ecologia de Anfíbios e Répteis, Universidade 
Vila Velha, CEP 29102-770, Vila Velha, Espírito Santo, Brazil.

PHOLIDOSCELIS ATRATA (Redonda Ground Lizard). DIET. 
Pholidoscelis atrata (formerly Ameiva atrata) is endemic to the 
small, uninhabited island of Redonda, which is owned by Antigua 
and Barbuda (Bell and Daltry 2012. Feasibility study for the eradi-
cation of black rats Rattus rattus from Redonda. Offshore Islands 
Conservation Programme). As such, relatively little is known of 
its natural history and diet. Here, we report an unusual predation 
event: P. atrata eating a hermit crab (Coenobita clypeatus). 

At 0727 h on 26 February 2017, a male P. atrata was obser-
ved tearing apart and consuming a large hermit crab (Fig. 1). 
The event took place in a boulder field near our encampment 
(16.93576°N, 62.34570°E, WGS 84; 135 m elev.) where many her-
mit crabs were active following rain showers during the night. 
When we noticed the feeding event, the crab had already been 
removed from its shell. Over several minutes, we observed the P. 
atrata focus its attention on the abdomen of the crab, eventually 
consuming the majority of that portion of the animal. The P. atra-
ta avoided eating the claws or legs of the crab and left both after 
consuming the body and tail. 

Ground lizards are well-known carnivores and scavengers 
with wide-ranging opportunistic diets that can include insects, 
spiders, land snails, eggs, and carrion (Lewis 1989. J. Herpetol. 
23:164–170; Vitt and Zani 1996. J. Herpetol. 30:110–117). On Re-
donda they have been observed feeding on bird and fish carrion, 
beetles, and moths (Bell and Daltry 2012, op. cit.). To our know-
ledge, however, this is the first documentation of Pholidoscelis 
(Ameiva) consumption of hermit crabs, and certainly represents 
a new observation for the species living on the island of Redon-
da. This observation highlights the opportunistic nature of the 
diet of lizards on small islands and the propensity of these lizards 
to include hard or difficult to ingest or even dangerous prey in 
their diet (Castilla and Herrel 2009. J. Arid Environ. 73:378–380).

COLIN M. DONIHUE, Department of Organismic and Evolutionary 
Biology, Harvard University, Cambridge, Massachusetts 02140, USA (e-
mail: colin_donihue@fas.harvard.edu); GEOFFREY S. J. GILLER, Ithaca, 

New York 14850, USA; ANTHONY HERREL, UMR 7179, S.N.R.S./M.N.H.N., 
Département d’Ecologie et de Gestion de la Biodiversité, 57 rue Cuvier, 
Case postale 55, Paris Cedex 5 75231, France.

PHRYNOSOMA CORNUTUM (Texas Horned Lizard). PREDA-
TION. There are many known predators of Phrynosoma cornu-
tum including snake species such as Crotalus atrox (Western 
Diamondback Rattlesnake), Crotalus cerastes (Sidewinder), Mas-
ticophis spp. (whipsnakes), and Heterodon nasicus (Plains Hog-
nosed Snake; Sherbrooke 2003. Introduction to Horned Lizards 
of North America. University of California Press, Berkeley, Cali-
fornia. 177 pp.; Sherbrooke et al. 2004. Copeia 2004:652–658; Ad-
ams et al. 2015. Herpetol. Rev. 46:645). Herein we report two new 
predators of P. cornutum. 

Fig. 1. Pholidoscelis atrata biting into a hermit crab (Coenobita clype-
atus).

Fig. 1. An x-ray of an Agkistrodon contortrix after ingesting a Phryno-
soma cornutum with radio-transmitter and passive integrated trans-
ponder (PIT) tag.

Fig. 2. Blood squirting behavior of a juvenile Phrynosoma cornutum 
following a Lampropeltis holbrooki attack and ingestion.
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Spanning the last decade, we have used radio telemetry to 
monitor a population of P. cornutum on Tinker Air Force Base 
near Oklahoma City, Oklahoma, USA (35.41578°N, 97.41097°W; 
WGS 84). On 30 July 2008, an adult female telemetered lizard 
(SVL = 70 mm; 22.6 g) was tracked to an Agkistrodon contortrix 
(Copperhead). The snake was captured, x-rayed, and held for 
four days when it passed the transmitter (Fig. 1).

While tracking another adult female (SVL = 91 mm; 29 g) at 
1500 h on 27 August 2016, we found that an adult Lampropeltis 
holbrooki (Speckled Kingsnake) had consumed the lizard, inclu-
ding the transmitter. We captured and held the snake for seven 
days to retrieve the ingested transmitter. While the first snake 
was being held captive, we discovered, at 1700 h on 3 September 
2016, a juvenile telemetered lizard (SVL = 50.9 mm; 10.83 g) had 
been preyed upon by another adult L. holbrooki. Upon approa-
ch, the snake regurgitated the deceased lizard and retreated. The 
lizard’s eyes and head were covered in blood, suggesting it exhi-
bited blood squirting during the attack (Fig. 2). Blood squirting is 
a defense mechanism thought to be primarily elicited by canids 
and other mammalian predators (Middendorf and Sherbrooke 
1992. Copeia 1992:519–527). 

To our knowledge, A. contortrix and L. holbrooki and have ne-
ver before been confirmed as P. cornutum predators. 

JENNIE MOOK, Cooperative Wildlife Research Laboratory and Depart-
ment of Zoology, Southern Illinois University, Carbondale, Illinois 62901-
6504, USA (e-mail: jmook@siu.edu); MONIKA BURCHETTE (e-mail: mlb.
banwr@gmail.com) and BRETT DEGREGORIO, US Army ERDC-CERL, 
Champaign, Illinois 61822, USA (e-mail: brett.a.degregorio@usace.army.
mil); VICTOR BOGOSIAN III, Pokagon Band of Potawatomi Indians De-
partment of Natural Resources, Dowagiac, Michigan 49047, USA (e-mail: 
vic.bogosian@pokagonband-nsn.gov); ERIC SCHAUBER, Cooperative 
Wildlife Research Laboratory and Department of Zoology, Southern Illinois 
University, Carbondale, Illinois 62901-6504, USA (e-mail: schauber@siu.
edu); RAYMOND W. MOODY, 7701 Arnold St. Suite 109, US Air Force, Tin-
ker Air Force Base, Oklahoma 73145-9100, USA (e-mail: raymond.moody@
us.af.mil).

PHYLLOPEZUS POLLICARIS (Brazilian Gecko). TAIL BIFUR-
CATION. Morphological malformations such as structural body 
anomalies, polydactyly, brachydactyly, teratogenic defects, and 
unusual appendages or tissue growth are well recorded in am-
phibians (Meteyer et al. 2000. Teratology 62:151–171; Johnson et 
al. 2003. Conserv. Biol. 17:1724–1737; Ferreira et al. 2014. Her-
petol. Rev. 45:307; Noronha and Rodrigues 2014. Herpetol. Rev. 
45:306), turtles (Hildebrand. 1938. J. Hered. 29:243–254; Ewert 
1979. In M. Harless and H. Morlock [eds.], Turtles: Perspectives 
and Research, pp. 333–413. John Wiley and Sons, New York; 
Pereira et al. 2014. Herpetol. Rev. 45:319–320), and lizards (Car-
retero et al. 1995. Bol. Assoc. Herpetol. Esp. 1995:11–13; Megía 
2012. Bol. Asoc. Herpetol. Esp. 23:54–56; Bauer et al. 2009. Her-
petol. Notes 2:243–246; Caldwell and Hong 2012. Herpetol. Rev. 
43:485; Carbajal-Márquez et al. 2012. Herpetol. Rev. 43:485–486; 
Gogliath et al. 2012. Herpetol. Rev. 43:129; Gomides et al. 2014. 
Herpetol. Rev. 45:331–332; Ineich and Miralles 2014. Herpetol. 
Rev. 45:322–323). Herein we present the first record of tail bifur-
cation in Phyllopezus pollicaris, a nocturnal gecko widely distrib-
uted in central South America (Vanzolini et al. 1980. Répteis das 
Caatingas. Acad. Bras. de Cienc., Rio de Janeiro; Rodrigues 1986. 
Pap. Avul. Zool. 36:237–250).

On 17 March 2011, a free-living adult male P. pollicaris was 
observed on the roof of a field house in Canudos Biological Sta-
tion, Bahia, northeast Brazil (9.953139°S, 39.001969°W, WGS 84; 

375 m elev.). The gecko had a clearly regenerated tail that ended 
in two tips (SVL = 67 mm, tail length = 53.38 mm). There were at 
least four other adult Brazilian Geckos in the house, but all had 
normal tails. 

Tropical geckos present a high incidence of tail autotomy 
(Arnold 1984. J. Nat. Hist. 18:127–169; Van Sluys et al. 2002. Stud. 
Neotrop. Fauna Environ. 37:227–231; Bateman and Fleming 
2009. J. Zool. 277:1–14; Recoder et al. 2012. Herpetol. Notes 5:49–
58), which may reflect an important defensive strategy for this 
group (Vitt et al. 1977. Ecology 58:326–337). It is highly probable 
that the case presented here was due to an isolated malformation 
during caudal re-growth.

The P. pollicaris specimen was collected and deposited at the 
Coleção Herpetológica do Museu de Zoologia da Universidade 
Federal da Bahia (MZUFBA–LAG2812). Ryan Watson provided 
helpful suggestions and English review.

THIAGO FILADELFO, Programa de Pós-graduação em Ecologia, Uni-
versidade de Brasília, Brasília, DF, Brazil (e-mail: thiago_bioufba@yahoo.
com.br); MILENA SOEIRO, Programa de Pós-graduação em Biologia Ani-
mal, Universidade Federal da Bahia, Salvador, BA, Brazil; DANIELA PINTO 
COELHO, Programa de Pós-graduação em Ecologia, Universidade de São 
Paulo, São Paulo, SP, Brazil; BRENO HAMDAN, Programa de Pós-gradua-
ção em Biodiversidade e Biologia Evolutiva, Universidade Federal do Rio 
de Janeiro, RJ, Brazil e Laboratório de Coleções Biológicas e Biodiversidade, 
Instituto Vital Brazil, Niterói, RJ, Brazil.

PLESTIODON SKILTONIANUS (Western Skink). MALE COM-
BAT. Plestiodon skiltonianus is native to western North America. 
A series of reproductive behaviors have been described for this 
species, including courtship, nesting, and guarding of eggs by fe-
males (Tanner 1943. Great Basin Nat. 4:81–88; Tanner 1957. Great 
Basin Nat. 17:59–94). Here, we report an additional behavior—an 
apparent fight between two male P. skiltonianus. 

On 4 May 2017, we observed two male P. skiltonianus fighting 
on a hill adjacent to the Columbia River in southwestern Wa-
shington State (Skamania County: 45.7206°N, 121.6403°W, WGS 
84; 32 m elev.). The habitat at this site is a southeast-facing slope 
with exposed rock outcrops. Parent geology is basalt; vegetation 
consists of small, scrubby oak trees (Quercus garryana), stands 
of Poison-oak (Toxicodendron diversilobum), and low herba-
ceous vegetation, including grasses, Clarkia (Clarkia purpurea), 
Grasswidow (Sisyrinchium douglasii), and scattered clumps of 
parsley (Lomatium spp.). This site is used by P. skiltonianus ye-
ar-round (CJR, unpubl. data). The setting for our observation 
was a large (35 cm diameter) rock, sitting on a small grassy ledge, 
approximately 40 cm wide. The downhill side of this ledge had a 
35 cm drop to a larger grassy ledge, on which was scattered other 
rocks and a scrubby oak (Quercus garryana) bush. 

At 1041 h, we saw a pair of P. skiltonianus (both = ca. 55 mm 
SVL) dash out from beneath the large rock. The two skinks were 
adult males, as determined by the bright red breeding colora-
tion of their heads and throats (Nussbaum et al. 1983. Amphi-
bians and Reptiles of the Pacific Northwest. University of Idaho 
Press, Moscow, Idaho. 332 pp.). When they emerged, one skink 
had the other’s head in its jaws; the latter male was twisting and 
writhing in an attempt to free itself. Despite repeated attempts 
by this (latter) male to get free, the first male pushed and dra-
gged it across the 40-cm-wide grassy ledge. After a brief pause, 
the pair darted toward the edge, at which point the first male re-
leased its hold and dropped the other off the ledge. The dropped 
male, which appeared to be the loser of the conflict, scurried off 
through the grass and was lost to view. The apparent victor made 
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its way back to the rock from which the pair had first emerged, 
and disappeared underneath it. The struggle, from emergence 
to end, lasted just over 1.5 minutes (90 seconds), 68 seconds of 
which were recorded, and can be viewed online at: http://www.
californiaherps.com/movies/pskiltonianusfightwacr517.mp4. 
We remained in the vicinity for another 30 minutes. At 1115 h, 
the male, which had returned to the rock, stuck its head out from 
under the rock’s edge and sat, looking around, until we departed. 
The weather during this encounter was sunny and warm, with 
10% high cloud cover and a light (2–3 kph) breeze from the south. 
The air temperature 2 cm above the soil surface ranged from 28 
to 33°C, and the temperature under the rock from which the pair 
of P. skiltonianus originally emerged was 17.6°C. 

Although male combat has not been described for P. skilto-
nianus, it is well known in several other species of North Ameri-
can skinks, including P. fasciatus and P. laticeps (Fitch 1951. Her-
petologica 7:77–80; Cooper and Vitt 1987. Oecologia 72:321–326; 
Griffith 1991. J. Herpetol. 25:24–30). In these species, the greatest 
frequency of male fighting occured during the breeding season, 
commensurate with the onset of hormone-mediated seasonal 
sexual dimorphism which includes the development of red co-
loration on the heads of male skinks (Fitch 1954. Univ. Kansas 
Publ. 8:1–256; Cooper et al. 1987. J. Herpetol. 21:96–101). Like 
P. fasciatus and P. laticeps, P. skiltonianus also exhibits seasonal 
dimorphism (Nussbaum et al., op.cit.). Additionally, as our ob-
servation was made during the breeding season of P. skiltonianus 
in the Pacific Northwest (May), it seems likely that P. skiltonianus 
exhibits a similar seasonal pattern with respect to combat. We 
hope to clarify this situation with further observation, and wel-
come other reports of this behavior. 

Special thanks are due to David Frost and the staff of the Litt-
le White Salmon National Fish Hatchery (USFWS) for permitting 
our research, and to Gary Nafis of CaliforniaHerps.com for pos-
ting our video online. 

CHRIS ROMBOUGH, Rombough Biological, PO Box 365, Aurora, Or-
egon 97002, USA (e-mail: rambo2718@yahoo.com); JEFF ELSASSER, 
5102 SW Scholls Ferry Road, #F-208, Portland, Oregon 97225, USA (e-mail: 
lsasr44@gmail.com). 

PLICA UMBRA OCHROCOLLARIS (Blue-lipped Tree Lizard). 
DEFENSIVE BEHAVIOR. Plica umbra ochrocollaris is a moder-
ate-sized arboreal lizard distributed in the Amazonian region 
outside the Guianan area, in Venezuela, Peru, Ecuador, Bolivia, 
and Brazil south of Rio Amazonas/Solimões, and north of it in 
the area west of Rio Negro (Ávila-Pires 1995. Lizards of Brazilian 
Amazonia [Reptilia: Squamata]. Zoologische Verhandelingen, 
Leiden. 706 pp.; Ribeiro Jr. 2015 Zootaxa 3983:1–110). This spe-
cies feeds mainly on ants (Vitt et al. 1997. Can. J. Zool. 75:1876–
1882). The most common defensive behaviors in lizards are im-
mobility, crypsis, and the filling of the lungs to expand the body, 
along with explosive bursts of short-range activity (Pianka and 
Vitt 2003. Lizards: Windows to the Evolution of Diversity. Uni-
versity of California Press, Berkeley, California. 333 pp.). Here 
we present a case of immobility and body expansion in P. umbra 
ochrocollaris. 

At 2000 h on 17 May 2014, during a survey at Fameta Farm, 
near the Rio Branco, Acre state, northern Brazil (9.92527°S, 
67.77599°W, WGS 84; 138 m elev.), I captured an adult male P. 
umbra ochrocollaris that exhibited immobility and body expan-
sion during handling (Fig 1). The behavior may have reflected 
death feigning, but the eyes remained open (Fig. 1). The immo-
bility and body expansion continued even after the animal was 

released on the vegetation. Motionlessness is usually exhibited 
in response to predator detection and, combined with crypsis 
and body expansion might interrupt the sequence of attacks 
during the identification and approach phases, allowing the prey 
a chance to escape (Pianka and Vitt, op. cit.).

PAULO ROBERTO MELO-SAMPAIO, FAMETA - Faculdade Meta, Es-
trada Alberto Torres, 947 - Bairro da Paz, Rio Branco, AC – CEP: 69914-220. 
Current address: Programa de Pós-graduação em Zoologia, Museu Nacio-
nal, Quinta da Boa Vista, s/n Rio de Janeiro, RJ - CEP: 20940-040; e-mail: 
prmelosampaio@gmail.com.

PODARCIS MELISELLENSIS (Dalmatian Wall Lizard). PREDA-
TION. At 1457 h on 5 May 2017, one of us (BB) observed and pho-
tographed an adult Hooded Crow (Corvis cornix) successfully 
catching, and ultimately eating, an adult Podarcis melisellensis 
(Fig. 1). The act of predation took place at the harbor of Vis, a 
small Croatian island in the Adriatic Sea (43.0616°N, 16.1837°E; 
WGS 84). Neither the bird nor the lizard was collected, but their 
respective color patterns readily distinguished them from any 
related taxa recorded in the region (Kryštufek and Klete➢ki 2007. 
Folia Zool. 56:225–234; Kralj and Bariši➢ 2013. Nat. Croat. 22:375–
396). This observation provides broader insight into the potential 
predatory threats for insular lacertid lizards.

SIMON BAECKENS (e-mail: simon.baeckens@uantwerp.be) and 
BJORN BRIESEN, University of Antwerp, Universiteitsplein 1, 2610 Wilrijk, 
Belgium. 

PODARCIS SICULA (Italian Wall Lizard or Ruin Lizard). 
REINTRODUCTION. Observations of Podarcis sicula in the 
New England region of the United States are currently restricted 
to a few established populations in New York and Connecticut 
(Gossweiler 1975. Copeia 1975:584–585; Donihue et al. 2015. 
Herpetol. Rev. 46:260–261). Ninety years ago, a number of P. 
sicula (first misidentified as Lacerta melisellensis) were released 
in west Philadelphia (Kauffeld 1931. Copeia 1931:163–164). A few 
unpublished reports documented by herpetology enthusiasts 
indicate that P. sicula might still be present; however, it is presumed 
extirpated from the region (Burke and Deichsel 2008. In Mitchell et 
al. [eds.], Urban Herpetology, pp. 347–353. Society for the Study 
of Amphibians and Reptiles, University Heights, Ohio). Here, we 
report the reintroduction and reestablishment of P. sicula in Bucks 
County, Pennsylvania (40.15184°N, 74.86740°W; WGS 84).

Fig. 1. Plica umbra ochrocollaris in a defensive posture, inflated and 
immobile.
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The population was first discovered on 1 June 2014, with 
recurrent sightings of several breeding pairs within a 0.16 km2 
range. After investigation by the Pennsylvania Amphibian and 
Reptile Survey (PARS), one individual in the neighborhood ad-
mitted to releasing the animals. Between 2014 and 2015, the 
PARS confirmed four separate observations of > 2 individuals in 
a residential area with one record of 3 males, 2 females, and a 
juvenile in a single backyard. Further confirmation of a breeding 
population was determined 26 June 2017, with a nest of ten eggs 
found in a mulched area. PARS is currently monitoring the popu-
lation, and future search efforts are planned to determine the full 
extent of its newly established range. 

Preferentially selecting certain urban environments in its na-
tive range, P. sicula is well-adapted to using structures with small 
crevices and holes as habitat structure provided by human devel-
opments. The Bucks County populations tend to select mulched, 
manicured properties, with one yard featuring a shallow 15-cm 
burrow. Other observations include basking in or near the vinyl 
siding of homes and waiting near ornamental plants (e.g., Lavan-
dula sp., Narcissus sp., Iris sp.) for prey items (B. Vagnozzi, pers. 
obs.). This confirms the first reintroduction and reestablishment 
of a P. sicula population < 25 miles from the presumed original 
site of release in west Philadelphia.

The native range of P. sicula includes Bosnia, Croatia, France, 
Italy, Montenegro, Slovenia, and Switzerland, with introduced 
populations found in Spain, Turkey, and the United States (Crno-
brnja-Isailovic et al. 2009. The IUCN Red List of Threatened Spe-
cies. accessed 28 June 2017). With little interspecific competition 
and minimal predation threats, the greatest threat is probably 
house cats (Felis domesticus), it is likely that the cosmopolitan 
nature of P. sicula will continue to drive its spread and surely will 
be magnified by accidental or intentional release (Burke and 
Ner 2005. Northeast. Nat. 12:349–360). Although not currently 
included, the invasive P. sicula will be listed on the official am-
phibian and reptile checklist provided by the Pennsylvania Fish 
& Boat Commission.

We thank B. Vagnozzi and T. Bowers for their assistance.
MICHAEL C. CAVALLARO, School of Environment and Sustainability, 

University of Saskatchewan, Saskatoon, Saskatchewan, S7N 5C8, Canada 
(e-mail: michael.cavallaro@usask.ca); KYLE LOUCKS, Pennsylvania Am-
phibian and Reptile Survey, The Mid-Atlantic Center for Herpetology and 
Conservation, Oley, Pennsylvania 19547, USA (e-mail: se@paherpsurvey.
org). 

POLYCHRUS MARMORATUS (Common Monkey Lizard, False 
Chameleon). PREDATION. Polychrus marmoratus is an arboreal 
lizard species found in South America from the Caribbean region 
and the Magdalena River valley of Colombia to east of the Andes 
in the Amazonian and Atlantic forests (Ávila-Pires 1995. Zool. 
Verh. Leiden 299:1–708; Medina-Rangel 2013. Caldasia 35:103–
122; Blanco-Torres et al. 2013. Rev. Biodivers. Neotrop. 3:113–122; 
Moreno-Arias and Quintero-Corzo 2015. Caldasia 37:183–195; 
Koski et al. 2016. Bull. Mus. Biol. Prof. Mello Leitão 38:23–30).

Despite their cryptic coloration, these lizards have many 
predators, including birds (Beebe 1944. Zoologica 29:195–216; 
Test et al. 1966. Misc. Publ. Mus. Zool. Univ. Michigan 128:1–63), 
snakes (Cunha and Nascimento 1994. Bol. Mus. Par. Emílio Goel-
di, Zool. 9:1–191) and mammals, mainly primates (Cassimiro 
and Martins 2011. Herpetol. Rev. 42:432–433; Canale et al. 2013. 
Herpetol. Notes 6:323–326; Aximoff and Carvalho 2016. Herpe-
tol. Rev. 47:298; Koski and Valadares-Koski 2017. Herpetol. Rev. 
48:49). Here, we report the first observation of predation on P. 

marmoratus by a marsupial mammal, the Western Woolly Opos-
sum (Caluromys lanatus).

At 2100 h on 14 September 2015, in the municipality of Gi-
gante, department of Huila, Colombia (2.36930°N, 75.57161°W, 
WGS 84; 727 m elev.), we observed an adult C. lanatus eating an 
adult P. marmoratus in a tree, 5 m above ground. The opossum 
held the lizard by its head, from which it had already consumed 
a portion (Fig. 1). We did not witness the opossum ingest the liz-
ard because we moved away to prevent further disturbing it. In 
this region of Colombia, Polychrus marmoratus is very abundant, 
suggesting that C. lanatus may frequently prey upon this lizard.

We thank Raúl Rodríguez Moreno for the opportunity to work 
in his fauna group, and Iván Pinto Sarmiento for the mammal 
identification.

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

PTYCHOGLOSSUS BICOLOR (Werner’s Large-scaled Lizard). 
PREDATION. Ptychoglossus bicolor is a small allopoglossid 
lizard (SVL = ca. 45 mm) that inhabits the Magdalena Valley of 
Colombia, between 1500 and 2100 m elev., where it can be found 
in premontane and low montane humid forest (Harris 1994. 
Herpetol. Monogr. 8:226–275). This species has also been found 
in agroecosystems such as organic coffee plantations (Ramos-
Pallares et al. 2010. South Am. J. Herpetol. 5:143–150). It is a semi-
fossorial lizard, found beneath tree trunks, leaf litter, and rocks 
(Harris, op. cit.). Here we report an observation of predation on P. 
bicolor by a tarantula.

The predation event occurred at Finca Quininí, located on 
the road La Vuelta, in the Hill of Quininí, municipality of Tibacuy, 
Cundinamarma, Colombia (4.3342°N, 74.4983°W, WGS 84; 1804 
m elev.). The vegetation consists of a high Andean secondary for-
est with agroecosystems of coffee and banana plantations and 
livestock farming. At 2057 h on 10 April 2017, a tarantula, Pam-
phobeteus ferox (Theraphosidae), was found eating a Ptychoglos-
sus bicolor under a rock. The lizard was already being digested 
when we lifted the rock; the spider moved ca. 20 cm away at that 
time (Fig. 1). Pamphobeteua ferox is an endangered species that 
has a generalist diet and because of his body length (55–65 mm), 
is able to eat small vertebrates (Amat-García et al. 2007. Libro 

Fig. 1. Western Woolly Possum preying on an adult Polychrus 
marmoratus.
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Rojo de los Inverterbados Terrestres de Colombia. Instituto de 
Ciencias Naturales-Universidad Nacional de Colombia, Con-
servación Internacional de Colombia, Instituto Alexander von 
Humboldt, Ministerio de Ambiente. Bogotá. 216 pp.).

We thank Y. Cifuentes and E. Florez for the helpful P. ferox 
identification and to U. S. Rozo for taking the photograph. 

NICOLÁS CASTILLO RODRÍGUEZ, Grupo de Herpetología, Departa-
mento de Biología, Universidad Nacional de Colombia, Av. Carrera 30 No. 
45-03, Bogotá D.C., Colombia (e-mail: nicastilloro@unal.edu.co); MIGUEL 
ÁNGEL MÉNDEZ GALEANO, Grupo de Biodiversidad y Sistemática Mo-
lecular, Instituto de Ciencias Naturales, Universidad Nacional de Colombia, 
Apartado 7495, Bogotá D.C., Colombia (e-mail: miamendezga@unal.edu.
co).

PTYODACTYLUS GUTTATUS (Sinai Fan-fingered Gecko). EN-
DOPARASITE. Ptyodactylus guttatus is known to occur in Egypt, 
Syria, western Jordan, northern Saudi Arabia, northern Oman, 
and Israel (Gizeh/Beni Hassan, Faroun; Werner 2016. Reptile 
Life in the Land of Israel. Edition Chimaira, Frankfurt am Main. 
494 pp.). In this note we report the occurrence of a nematode 
Pharyngodon inermicauda from an adult male P. guttatus ob-
served on 24 March 2015 in eastern Negev, Israel (30.95379°E, 
35.02780°N; WGS 84).

During an observation on P. guttatus, the gecko defecated 
fecal matter and uric acid that was collected. The nematode was 
preserved in 70% ethanol and shipped to CRB for identification. 
Pharyngodon inermicauda was identified according to Anderson 
et al. (2009. Keys to the Nematode Parasites of Vertebrates: Ar-
chival Volume. CAB International, Wallingdord, Oxfordshire, UK. 
463 pp.) and by comparison to the original description (Baylis 
1923. Parasitology 15:14–23). The P. inerimicauda was accessio-
ned at the Harold W. Manter Parasitology Laboratory (HWML), 
University of Nebraska, Lincoln, Nebraska (HWML 110052).

Pharyngodon inermicauda was described from the geckos 
Tarentola annularis and Ptyodactylus hasselquistii (as Ptyodac-
tylus lobatus) from Egypt by Baylis (op. cit.). Hosts for P. inermi-
cauda include Tarentola annularis (Myers et al. 1962. Can. J. Zool. 
40:531–538), Tarentola mauritanica (Moravec et al. 1987. Folia 
Parasitol. 34:269–280), Chalcides ocellatus and Hemidactylus tur-
cicus (Al-Deen et al. 1995. J. Egypt. Soc. Parasitol. 25:145–206.), 
Ptyodactylus guttatus (Saber et al. 1995. J. Egypt. Soc. Parasitol. 
25:395–406) all from Egypt; and Chalcides ocellatus from Turkey 
(Incedogan et al. 2014. Comp. Parasitol. 81:260–269). The range 

of P. inermicauda includes Egypt and Turkey. Israel is a new loca-
lity record for P. inermicauda

We thank the Israel Nature and Parks Authority (INPA per-
mit number: 2015/40688). This work was supported by the Slo-
vak Research and Development Agency under the contract no. 
APVV-15-0147.
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University of Jerusalem, 9190401 Jerusalem, Israel; Department of Zool-
ogy, Faculty of Life Sciences, Tel Aviv University, Tel Aviv, Israel (e-mail: guy.
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USA (e-mail: cxb13@psu.edu); STEPHEN R. GOLDBERG, Whittier College, 
Department of Biology, Whittier, California 90608, USA (e-mail: sgoldberg@
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SALVATOR MERIANAE (Argentine Tegu). ATTEMPTED PREDA-
TION. Salvator merianae is an omnivorous tegu native to South 
America (Kiefer et al. 2002. Amphibia-Reptilia 23:105–108) that 
can grow to total lengths and weights of up to 1.6 m and 5 kg, 
respectively (Andrade et al. 2004. In Barnes and Carey [eds.], 
Twelfth International Hibernation Symposium, pp 339–348. In-
stitute of Arctic Biology, University of Alaska, Fairbanks, Alaska). 
Free-ranging S. merianae were first documented in Florida, USA, 
in 2002 and have since become fully established, with their ini-
tial introductions attributable to the pet trade (Krysko et al. 2016. 
IRCF Rept. Amphib. 23:110–143). Few records of predation on S. 
merianae are known from its native range, which include pre-
dation by Panthera spp. (Puma and Jaguar; Palacios et al. 1997. 
Herpetol. Rev. 28:204–205) and Lycalopex spp. (Fox; L. Fitzgerald, 
pers. comm.), yet we are not aware of previous documented pre-
dation on S. merianae in its non-native range. Here we report at-
tempted predation in Florida by Alligator mississippiensis (Amer-
ican Alligator).

In February 2016, we deployed a large, one-door Havahart® 
animal trap (model # BB1079; Woodstream Corporation, Lititz, 
Pennsylvania, USA ) and a small two-door Havahart® animal 
trap (model # b1025-3) side-by-side within the Southern Gla-
des Wildlife and Environmental Area in Miami-Dade County, 
Florida, USA (25.374°N, 80.493°W; WGS 84). Traps were located 
in hardwood-dominated edge habitat between a freshwater ca-
nal and seasonally inundated Cladium jamaicense (Sawgrass) 
marsh. Traps were deployed as part of an intensive S. merianae 
trapping effort east of Everglades National Park, and both traps 
were baited with intact chicken eggs. A motion-activated Moul-
trie® M-880 Gen2 game camera (EBSCO Industries, Birmingham, 
Alabama, USA) was positioned to capture animal movement in 
and around both traps. During 9–10 July 2016, a juvenile female 
S. merianae (mass = 22 g; SVL = 9.5 cm; total length = 26.5 cm) 
was captured in the small two-door trap. Between 0954 and 1003 
h on 10 July 2016, the game camera captured nine images of an 
approximately 2-m long A. mississippiensis attempting to bite the 
trap containing the lizard (Fig. 1). Our observation demonstrates 
that A. mississippiensis may attempt to consume S. merianae in 
Florida and improves our understanding of this invasive species’ 
developing role within the Everglades ecosystem. 

This work was conducted under Florida Fish and Wildlife 
Conservation Commission Nonnative Species Special Permit 
EXOT-16-13. Funding was provided by Everglades National Park, 
the U.S. Geological Survey (USGS) Greater Everglades Priori-
ty Ecosystem Science Program, and the USGS Invasive Species 

Fig. 1. Ptychoglossus bicolor being preyed on by a tarantula, 
Pamphobeteus ferox.
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Science Program. We thank J. Sean Doody, Lee A. Fitzgerald, and 
Mark W. Parry for providing valuable comments on this note. Any 
use of trade, firm, or product names is for descriptive purposes 
only and does not imply endorsement by the United States Go-
vernment.
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SALVATOR MERIANAE (Argentine Black-and-White Tegu). 
DIET. Salvator merianae is widespread in Brazil, northern 
Argentina, Paraguay, Uruguay, and Bolivia. In Brazil, its 
distribution covers the entire territory south of the Amazon River, 
including the Caatinga, Cerrado, and Atlantic Forest domains, 
occurring mainly in open areas and sunny environments (Ávila-
Pires 1995. Zool. Verh. 299:1–706; Kiefer and Sazima 2002. 
Amphibia-Reptilia 23:105–108). Its diet consists of eggs, rodents, 
anuran amphibians, snakes, amphisbaenians, lizards, fishes, 
birds, arthropods, molluscs, annelids, fruits, seeds and other 
plant parts. Occasionally, it eats small rocks, which facilitate 
digestion through abrasion (Mercolli and Yanosky 1994. 
Herpetol. J. 4:15–19; Ávila-Pires 1995, op. cit.; Kiefer and Sazima 
2002, op. cit.). Here we report a field observation of predation on 
a leptotyphlopid snake by a juvenile S. merianae in the Brazilian 
Caatinga.

At 1158 h on 25 September 2014, during a herpetological 
survey in a privately owned reserve in the municipality of La-
goa Nova, state of Rio Grande do Norte, Brazil (6.07°S, 36.33°W, 
WGS84; 710 m elev.), we found a juvenile S. merianae (SVL = 
183.56 mm) in shrub-tree vegetation on sandy soil. During the 
lizard capture, using a 4.5-mm air rifle (Urko®), a specimen of the 
blind snake Epictia borapeliotes (SVL = 130.68 mm) was expelled 
from the lizard’s mouth. This is the first report of E. borapeliotes 
as prey of S. merianae. Predation of snakes by S. merianae was 
also observed in studies in the Argentinean Chaco and others lo-
cations (Mercolli and Yanosky 1994, op. cit.; Kasperoviczus et al. 
2015. Herpetol. Notes. 8:21–23).

The S. merianae and the E. borapeliotes were both deposited 
at the Herpetological Collection at the Universidade Federal do 
Rio Grande do Norte, Natal (UFRN), Brazil (UFRN 4734 and 4735, 
respectively).

We thank N. Melo and L. Melo for logistic support. This study 
was financed by research subsidies from the Conselho Nacional 
de Desenvolvimento Científico e Tecnológico (CNPq) to BPR 
(process number 127133/2015-1) and EMXF (process number 
309424/2011-9) and Coordenação de Aperfeiçoamento de Pes-
soal de Nível Superior (CAPES) to MFK and MMR, and Sistema 
de Autorização e Informação em Biodiversidade – SISBIO for the 
authorization number 52798-1.

BRUNO DE PAIVA RÊGO, Programa de Pós-Graduação em Ciências 
Biológicas, Universidade Federal do Rio Grande do Norte, Natal, RN, Brazil 
(e-mail: brunodepaivarego@gmail.com); MIGUEL FERNANDES KOLO-
DIUK, MATHEUS MEIRA-RIBEIRO, and ELIZA MARIA XAVIER FREIRE, 
Laboratório de Herpetologia, Departamento de Botânica e Zoologia, Cen-
tro de Biociências, Universidade Federal do Rio Grande do Norte, Campus 
Universitário Lagoa Nova, CEP 59078-970, Natal, RN, Brazil.

SALVATOR MERIANAE (Teiú, Black-and-White Tegu). POACH-
ING. The hunting of wildlife is an ordinary practice in Brazil, de-
spite issues of legality. All orders of reptiles occurring in Brazil 
(Crocodylia, Squamata, and Testudinata) are affected by poach-
ing (Alves et al. 2012. Environ. Monit Assess. 184:6877–6901) and 
most studies concerning illegal hunting in Brazil have been con-
ducted in the Amazon. One such study reported the poaching of 
up to one million reptile specimens/year (Peres 2000. Conserv. 
Biol. 14:240–253), demonstrating the potential for population-
level effects of hunting on reptiles. One of the poached species in 
Brazil is Salvator merianae (formerly Tupinambis merianae; Sau-
ria: Teiidae), a widespread tegu lizard in Brazil, occurring from 
southern Amazonia to northeast, central, and south Brazil. The 
present communication reports the poaching of S. merianae in 
one of the most important Atlantic Forest remnants in southeast-
ern Brazil.

The Linhares-Sooretama Block (18.9057°S, 40.2125°W and 
19.2393°S, 39.9454°W; WGS 84), a ca. 50,000-ha area of the Cen-
tral Atlantic Forest corridor, represents an important remnant 
of Tabuleiro forest (forest located on flat terrain) in Brazil. Our 
poaching records were obtained from January 2000 to Decem-
ber 2014 and were gathered from institutions responsible for 
the monitoring of and combating environmental crimes in the 
area (Instituto Chico Mendes de Conservação da Biodivers-
idade, Instituto Ambiental Vale and Batalhão de Polícia Militar 
Ambiental do Espírito Santo). A total of 14 events of poaching of 
S. merianae were gathered, with 24 individuals slaughtered for 
meat consumption (mean = 1.7 individuals per event; Fig. 1). In 
one event in February 2014, nine slaughtered individuals were 
seized. In addition to the records of S. merianae, four events of 
poaching (one individual in each) were reported for Caiman lat-
irostris (Broad-snouted Caiman; Alligatoridae), and one event for 
Chelonoidis sp. (tortoise; Testudinidae). It is noteworthy that the 
records obtained by the protection institutions represent only a 
small portion of the total number of poaching events and speci-
mens that are slaughtered in the Linhares-Sooretama Block, so 
the impact of poaching is undoubtedly underestimated by our 
records.

In addition to the potential impact of hunting on local 
populations of reptiles, we also emphasize the risk of 
transmission of microorganisms from contact and consumption 
of the meat of these animals by humans. Salmonella sp. and 
Escherichia coli, among other gram-negative bacteria, are 
examples of pathogens with zoonotic potential commonly found 
in reptiles (Magnino et al. 2009. Int. J. Food Microbiol. 134:163–
175). When ingested, these microorganisms can cause infections 

Fig. 1. Attempted predation on Salvator merianae by Alligator 
mississippiensis.
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of the gastrointestinal tract and even causing death in some 
immunosuppressed people. Although little is known about the 
microorganisms associated with wild populations of S. merianae 
in Linhares-Sooretama Block or in other localities to date, the 
consumption of bushmeat can be a public health problem.

We thank the institutions responsible for the protection of 
Linhares-Sooretama Block (Instituto Chico Mendes de Conser-
vação da Biodiversidade, Vale S.A. - Instituto Ambiental Vale, 
and Batalhão de Polícia Militar Ambiental do Espírito Santo) for 
granting access and permission to use their databases contain-
ing the poaching records. E.C. Campinhos thanks Fundação de 
Amparo à Pesquisa do Espírito Santo for the postgraduate scho-
larship. A.C. Srbek-Araujo and R.B.G. Clemente-Carvalho are 
grateful to the Universidade Vila Velha (UVV 01/2014 and UVV 
44/2014) and Fundação de Amparo à Pesquisa do Espírito Santo 
(FAPES 0607/2015 and FAPES 0611/2015), which sponsored the 
research of the Laboratório de Ecologia e Conservação de Bio-
diversidade (LECBio) and Laboratório de Ecologia de Anfíbios e 
Répteis (LEAR).

ANA CAROLINA SRBEK-ARAUJO, Laboratório de Ecologia e Conser-
vação de Biodiversidade, Universidade Vila Velha, CEP: 29.102-770, Vila Vel-
ha, Espírito Santo, Brazil (e-mail: srbekaraujo@hotmail.com); JOSÉ ADEL-
SON C. SOUSA, Laboratório de Ecologia e Conservação de Biodiversidade, 
Universidade Vila Velha (e-mail: joseadelson@gmail.com); ELAINE C. 
CAMPINHOS, Laboratório de Ecologia de Anfíbios e Répteis, Universidade 
Vila Velha (e-mail: elainecostacampinhos@gmail.com); YHURI C. NÓBRE-
GA, Instituto Marcos Daniel, CEP: 29055-290, Vitória, Espírito Santo, Brazil 
(e-mail: yhuri@institutomarcosdaniel.org.br); RUTE B. G. CLEMENTE-
CARVALHO, Laboratório de Ecologia de Anfíbios e Répteis, Universidade 
Vila Velha (e-mail: rute_beatriz@hotmail.com).

SCELOPORUS OLIVACEUS (Texas Spiny Lizard). HIBERNACU-
LUM. Sceloporus olivaceus is a large diurnal lizard that occurs 
in arid environments that range from south-central Oklahoma, 
USA to Mexico; it is commonly found in arboreal habitats (Blair 
1960. The Rusty Lizard. University of Texas Press, Austin, Texas. 
185 pp.). Although there have been studies on the physiology 
(Carmen et al. 2000. Copeia 2000: 245–250), population dynam-
ics (Blair 1960, op. cit.), genetics (Dean 1984. Ph.D. Dissertation, 
Texas A&M University, College Station, Texas), and distribution 
(Dixon 2013. Amphibians and Reptiles of Texas: with Keys, Taxo-
nomic Synopses, Bibliography, and Distribution Maps. Texas 

A&M University Press, College Station, Texas. 447 pp.), many 
gaps in knowledge still exist about this species; specifically, there 
is no information available on the hibernation behavior or hiber-
naculum sites of S. olivaceus. 

At 1246 h on 4 January 2016, an individual S. olivaceus was 
found dormant and buried in a hibernaculum at approximately 
4.5 cm deep in the pea gravel floor (typical stone size ca. 1 cm) of 
the Duane Leach Research Aviary outdoor flight cage (27.5322°N, 
97.89039°W; WGS 84). Only the tail was exposed. The individual 
was 21.2 cm in total length, and presumably female due to the 
lack of femoral pores. Upon observation, we measured weather 
parameters and determined ambient temperature (13.8°C), ba-
rometric pressure (30.33 msl), humidity (53%), dewpoint (6.1°C), 
and wind speed (16.7 km/h). Subsequent to observation and 
data collection the individual was placed back into the hiberna-
culum and re-covered with gravel. 

Other species in the genus Sceloporus utilize rock crevices for 
dormancy and thermoregulation (Congdon et al. 1979. Ecology 
60:30–35); however, these sites have not been described for S. oli-
vaceus. Due to the absence of rock outcroppings and landscape 
features in this area, it is likely that S. olivaceus utilizes fossorial 
thermoregulatory sites. Other lizard species (e.g., Phrynosoma 
cornutum) that occur in this area also are known to exhibit fos-
sorial behavior during winter dormancy (Henke and Fair 1998. 
Wildlife Mgmt Bulletin of the Caesar Kleberg Wildlife Research 
Institute Texas A&M University-Kingsville. Mgmt Bulletin No. 2.). 
To our knowledge, this is the first descriptive observation of a 
hibernaculum of S. olivaceus. This report adds to the extremely 
limited knowledge, specifically information and description of a 
hibernaculum site, of this species.

This is publication 17-113 of the Caesar Kleberg Wildlife Re-
search Institute.

CORD B. EVERSOLE (e-mail: cord.eversole@students.tamuk.edu ) 
and SCOTT E. HENKE, Department of Animal, Rangeland, and Wildlife 
Sciences, Caesar Kleberg Wildlife Research Institute (MSC 218), Texas A&M 
University-Kingsville, Kingsville, Texas 78363, USA (e-mail: scott.henke@
tamuk.edu). 

SCINCELLA LATERALIS (Ground Skink). SEASONAL TIMING 
OF NESTING. Scincella lateralis occurs commonly and is widely 
distributed throughout the southeastern United States (Conant 
and Collins 1998. A Field Guide to Reptiles and Amphibians of 
Eastern and Central North America. Houghton Mifflin Co., New 
York. 616 pp.). Typical habitat consists of thick ground cover of 
grasses or leaf litter, in or on the edges of fairly dense stands of 
trees (Lewis 1951. Am. Midl. Nat. 45:232–240; Clause et al. 2015. 
Herpetol. Rev. 46:438). Recently, Ground Skinks were found 
to nest commensally in coastal marsh Alligator mississippien-
sis (American Alligator) nests (Elsey et al. 2013. Herpetol. Rev. 
44:659–660). In a more detailed study, S. lateralis nesting ecology 
was investigated in A. mississippiensis nests and Ondatra zibethi-
cus (Muskrat) houses in an intermediate/brackish coastal marsh 
habitat at Rockefeller Wildlife Refuge in southwestern Louisiana; 
skink eggs were found in 68 of 196 structures (Elsey et al. 2016. 
Southeast. Nat. 15:653–668).

Early publications on S. lateralis reproductive ecology were 
often based upon examination of museum specimens (Lewis 
1951. Am. Midl. Nat. 45:232–240; Johnson 1953. Tulane Stud. 
Zool. 1:11–27; Fitch and Greene 1965. Univ. Kansas Publ. Mus. 
Nat. Hist. 15:565–575). More recent studies have provided further 
details on reproduction under field conditions for this species 
(Mitchell 1994. The Reptiles of Virginia. Smithsonian Institution 

Fig. 1. Salvator merianae  poached at Linhares-Sooretama Block, 
Brazil. 
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Press, Washington, D.C. 352 pp.; Palmer and Braswell 1995. Rep-
tiles of North Carolina. The University of North Carolina Press, 
Chapel Hill, North Carolina. 450 pp.). Oviductal eggs have been 
reported as early as 25 March in Mississippi (Cook 1943. Alliga-
tors and Lizards of Mississippi. Survey Bulletin, Mississippi State 
Game and Fish Commission. 20 pp.). Johnson (op. cit.) also re-
ported oviductal eggs in March in Louisiana. In North Carolina, 
Palmer and Braswell (op. cit.) noted oviductal eggs in female 
skinks collected between 5 April and 20 July, and four natural 
nests had eggs between 9 June and 24 June. The earliest date re-
ported for field collected eggs in Louisiana is 12 May (Johnson, 
op. cit.). In Texas, Lewis (op. cit.) dissected freshly caught females 
on 7 April and 10 April; these had developing follicles/eggs but 
no definite shell. Our recent survey (Elsey et al. 2016, op. cit.) fou-
nd eggs in the field on the first day surveyed, 16 June 2015, and 
on 6 July we first found hatched eggshells in the field; our surveys 
were focused on S. lateralis nesting commensally in A. mississi-
ppiensis nests, and thus were not initiated until mid-June, when 
A. mississippiensis typically nests. 

On 13 June 2017, we collected A. mississippiensis eggs for re-
search projects at the same site as previously described (Elsey et 
al. 2016, op. cit). While placing A. mississippiensis eggs in crates 
for artificial incubation at the field laboratory, we noticed three 
S. lateralis eggs and two hatched eggshells (Fig. 1) interspersed 
within the vegetation from an alligator nest collected to cushion 
eggs for transport from the field to the laboratory. We presume 
the skink eggs were S. lateralis, as this was the only species hat-
ched (N = 1370) in our prior study at this site (Elsey et al. 2016, op. 
cit.). The eggs were relatively small, and measured 8.38 mm L x 
6.08 mm W, 8.99 mm L x 6.00 mm W, and 8.66 mm L x 5.68 mm W, 
comparable to eggs collected within the first week of deposition 
(Elsey et al. 2016, op. cit). 

Incubation periods for S. lateralis are variable, but generally 
approximate one month (Johnson, op. cit., Fitch and Greene, op. 
cit.). Lewis (op. cit.) reported incubation periods of 29–33 days for 
three clutches of S. lateralis maintained in the laboratory. With 
an approximately 30-day incubation period (Elsey et al. 2016, 
op. cit.), the hatched eggshells indicate eggs might have been de-
posited around 14 May or earlier. In our prior study, the earliest 
date we found hatched S. lateralis eggshells in the field was 6 July 

(Elsey et al. 2016, op. cit.); this finding extends the earliest collec-
tion of S. lateralis eggs in the field by three days, and the earliest 
finding of hatched eggshells in the field by at least 23 days earlier 
than previously reported for this species at this site. Johnson (op. 
cit.). found eggs in the field as early as 12 May in Louisiana, re-
ported to be the earliest known date for any region. If the incuba-
tion period for the eggs found hatched on 13 June 2017 was up to 
33 days as per Lewis (op. cit.), the date of oviposition would have 
been around 11 May, or earlier. These findings might extend the 
known oviposition dates for this species in the field at this site in 
coastal Louisiana. 

RUTH M. ELSEY (e-mail: relsey@wlf.la.gov), DWAYNE LEJEUNE, 
MICKEY MILLER, and ANGELA R. GUIDRY, Louisiana Department of 
Wildlife and Fisheries, 5476 Grand Chenier Highway, Grand Chenier, Loui-
siana 70643, USA. 

TROPIDURUS HISPIDUS (Peters’ Lava lizard). AQUATIC ES-
CAPE BEHAVIOR. Using flooded environments as a route of 
escape for possible predators is a common behavior among spe-
cies in the family Iguanidae (e.g., Iguana iguana and Ctenosaura 
spp.). This behavior consists of jumping into the water when the 
lizard feels threatened (Pianka and Vitt 2003. Lizards: Window to 
the Evolution of Diversity. University of California Press, Berke-
ley. 333 pp.). Although it is common in arboreal species, this be-
havior has also been reported in some species of terrestrial liz-
ards: Aspidoscelis sexlineatus (Dillon and Baldauf 1945. Copeia 
1945:174; Trauth et al. 1996. Herpetol. Rev. 27:20, Crotaphytus 
collaris (Burt and Hoyle 1934. Trans. Kansas Acad. Sci. 37:193–
216), Scincella lateralis (Akin and Towsend 1998. Herpetol Rev. 
19:43), Sceloporus clarkii (Zylstra and Weise 2010. Herpetol, Rev. 
41:86), Uma exsul (Estrada-Rodriguez and Leyva-Pacheco 2007. 
Herpetol. 38:84–85), Gambelia wislizenii (Medica 2010. Herpe-
tol, Rev. 41:354–355), Sceloporus torquatus (Marquez et al. 2014. 
Herpetol Rev. 45:134), and Cophosaurus texanus (Walker et al. 
Herpetol. Rev. 46:89). Here, we report aquatic escape behavior in 
Tropidurus hispidus, a species that inhabits rocky outcrop envi-
ronments. 

At 1430 h on 28 April 2017, while conducting fieldwork in 
Geosite Cachoeira de Missão Velha, municipallity Missão Velha, 
Ceará state, Brazil (7.2222°S, 39.141438°W, SAD 69; 248 m elev.), 
we observed a T. hispidus near a seasonal lake (ca. 20 cm deep). 
Upon our approach the lizard jumped in the water, and then 
searched for emergent branches in the lake. To our knowledge 
this is first record of aquatic escape behavior for T. hispidus.

CICERO LEONARDO DE MORAIS PINTO (e-mail: leonardo.clio95@
gmail.com), ÉRICA GOMES DA SILVA, MONIQUE CELIÃO DE OLIVEIRA, 
NAYANE KELY SILVA SAMPAIO, Laboratório de Zoologia/Parasitologia, 
Universidade Regional do Cariri –URCA, Campus Pimenta, CEP 63100-000, 
Crato, Ceará, Brazil; DIÊGO ALVES TELES, 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, Paraí-
ba, Brazil; 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.

TROPIDURUS HISPIDUS (Peters’ Lava Lizard). DIET. The lizard 
Tropidurus hispidus is a medium-sized, diurnal tropidurid species 
that is generally a sit-and-wait predator (Cooper 1994. In Vitt 
and Pianka [eds.], Lizard Ecology: Historical and Experimental 
Perspectives, pp. 95–116. Princeton University Press, Princeton, 
New Jersey). It can be found in open formations from the 

Fig. 1. Two hatched Scincella lateralis eggshells (left) and three S. la-
teralis eggs (right) collected in an Alligator mississippiensis nest on 
13 June 2017 on Rockefeller Wildlife Refuge, Grand Chenier, Louisia-
na, USA.
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south Amazon to Argentina (Carvalho et al. 2005. In Vilar [ed.], 
Reptiles and Amphibians [Aracaju, IBAMA], Serra de Itabaiana 
National Park, pp. 39–61). Its main prey are invertebrates (e.g., 
Hymenoptera and Coleoptera), but it also consumes plant 
material (e.g., leaves and seeds) and other vertebrates, for 
example, anurans (Ribeiro and Freire 2011. Iheringia 101:225–
232; Beltrão-Mendes 2017. Herpetol. Rev. 48:201–202). Here, we 
report an observation of T. hispidus preying on a moth. 

At 1106 h on 25 April 2017, in Catimbau National Park, in 
the Caatinga domain, Buíque, Pernambuco, Brazil (8.51583°S, 
37.34972°W, WGS 84; 370 m elev.), we observed a T. hispidus 
preying upon an adult moth, Rothschildia sp. (Fig. 1). The lizard 
was observed with the moth on a rocky outcrop, and entered a 
crevice when we approached. Lepidoptera consumption is appa-
rently found infrequently in the diet of tropidurid lizards (Kolo-
diuk et al. 2010. South Amer. J. Herpetol. 5:35–44; Siqueira et al. 
2013. Biota Neotrop. 13:93–101). To our knowledge, this is the first 
documented sighting of T. hispidus comsuming Rothschildia sp.

We thank CNPq for providing a schorlaship to DAT, JAAF, and 
CLMP, and CAPES for the scholarship granted to AAMT.

DIÊGO ALVES TELES, JOÃO ANTONIO DE ARAUJO FILHO, ADON-
IAS APHOENA MARTINS TEIXEIRA, Programa de Pós-Graduação em 
Ciências Biológicas (Zoologia), Laboratório/Coleção de Herpetologia, Uni-
versidade Federal da Paraíba – UFPB, Cidade Universitária, Campus I, CEP 
58059-900, João Pessoa, Paraíba, Brazil; CÍCERO LEONARDO DE MORAIS 
PINTO, Laboratório de Parasitologia, Universidade Regional do Cariri –
URCA, Campus Pimenta, CEP 63100-000, Crato, Ceará, Brazil.

TROPIDURUS TORQUATUS (Amazon Lava Lizard). DIET. The 
lizard Tropidurus torquatus is widely distributed in South Ame-
rica, occurring from Suriname to northern Argentina (Embert 
2010. The IUCN Red List of Threatened Species. Version 2015.1. 
<www.iucnredlist.org>; accessed on 3 June 2015). This species 
is omnivorous, consuming invertebrates (especially ants) and 
plant material, including fruit (Fialho et al. 2000. J. Herpetol. 
34:325–330). Invertebrates of the order Acarina have been found 
in their diet, but in a very low proportion (Carvalho et al. 2007. 
Rev. Bras. Zool. 24:222–227). Tropidurus lizards were probably in-
troduced into the Guano islands with the objective of controlling 
bird ticks (Clifford et al. 1980. J. Parasitol. 66:312–323) and the-
se lizards were the most important predators of seabird ticks on 
the coastal islands of Peru (Vogt 1939. Boletin de la Compañia 

Administradora del Guano 15:346–348; Duffy 1983. Ecologia 
64:110–119). 

The cattle tick Rhipicephalus (Boophilus) microplus, 
widespread throughout Brazil, has only one host for its entire 
parasitic life cycle. Damages to cattle by these ticks in Brazil and 
other countries where it is present has been estimated to be very 
high (Grisi et al. 2014. Brazil. J. Vet. Parasitol. 23:150–156). Female 
ticks feed on the host’s blood and when they detach and fall to 
the ground, they are able to lay thousands of eggs (Pereira et al. 
2008. MedVet, São Paulo. 169 pp.). Knowledge about the natural 
enemies of ticks could be of interest to the scientific community 
because of the potential that these natural enemies have in 
relation to biological control. Here we present the first observation 
of T. torquatus predation on engorged ticks (R. microplus).

We made the observation during cattle veterinary evaluations 
in Institute of Zootechnics in the municipality of Nova Odessa, 
state of São Paulo, southeastern Brazil (22.7°S, 47.3°W). We first 
noticed T. torquatus lizards during an evaluation procedure on 
highly infested cattle where we counted the numbers of ticks 
as animals passed through a cattle chute. While counting and 
manually pulling off ticks larger than 4.5 mm attached to cattle’s 
bodies, it was common for some ticks to fall to the ground. We 
soon observed lizards feeding on the ticks. The lizards would 
quickly emerge from the nearest vegetation to pick up ticks and 
eat as many as possible. Following this initial observation we set 
up a camera to record T. torquatus eating R. microplus.   
 Approximately 100 ticks (both engorged and semi-engorged) 
were dropped onto a flat cement surface situated ca. 1 m from 
the camera (Sony Cyber-shot 14.1 megapixels), and ca. 2 m from 
where we were working. The camera was then set in recording 
mode. Over an eight-minute period of filming, two lizards could 
be seen consuming a total of 9 ticks (one ate 2 and the other 
ate 7 ticks). During the period of filming we continued working 
with the bovines in the cattle chute, but the lizards continued 
feeding on engorged ticks despite the loud noises that could 
be heard in the filming. Lizards consumed slightly more than 
one tick per minute, demonstrating their interest in this prey 
item. We submitted a live specimen of the lizard, photos, and 
video to a specialist in lizard identification at the Department 
of Zoology, Institute of Biosciences, and University of São 
Paulo, Miguel Trefaut Urbano Rodrigues. The lizard species was 
verified as Tropidurus torquatus. Lizards of this species were 
commonly seen within our facility. During the last four decades, 
many vertebrates such as frogs, birds, rats, and mice have been 
described as predators of R. microplus in Brazil (Veríssimo 2013. 
Rev. Educ. Contin. Med. Vet. Zootec. 11:14–23), but this is the 
first report of predation by the lizard T. torquatus on R. microplus 
ticks. More research is needed to explore the potential of T. 
torquatus for biological control of R. microplus. 

CECÍLIA JOSÉ VERÍSSIMO (e-mail: cjverissimo@iz.sp.gov.br), SELMA 
MARQUES D’AGOSTINO (e-mail: selmapenido@hotmail.com), LUCIANA 
MORITA KATIKI, Instituto de Zootecnia, Nova Odessa, Estado de São Pau-
lo, Brazil (e-mail: lmkatiki@iz.sp.gov.br).

UROSTROPHUS VAUTIERI (Brazilian Steppe Iguana). ENDO-
PARASITES. Urostrophus vautieri is restricted to southern and 
southeastern regions of Brazil (Santos et al. 2009. Check List 
5:533–536; Souza-Filho 2011. Check List 7:876–877). Until now, 
the helminth parasites for U. vautieri were poorly known. Herein 
we describe helminth parasites of U. vautieri from Brazil.

In August 2009 and in November 2010, two adult U. vautieri 
specimens were captured from Reserva do Boqueirão (21.346°S, 

Fig. 1. Adult Tropidurus hispidus preying on a moth, Rothschildia sp., 
in Catimbau National Park, Pernambuco, Brazil.
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44.990°W, WGS 84; 1250 m elev.), municipality of Ingaí, in ripar-
ian forest associated with Cerrado, state of Minas Gerais, Brazil. 
The intestines of the lizards were examined and deposited in the 
Coleção Herpetológica da Universidade Federal de Juiz de Fora 
- Répteis (CHUFJF - Répteis), Minas Gerais, Brazil (one female, 
SVL = 592 mm, CHUFJF – Répteis 1338, and one male, SVL = 576 
mm – CHUFJF – Répteis 1184). The intestines were examined for 
helminths using a stereomicroscope. For identification, nema-
todes were cleared in Amann’s lactophenol (1:1:2:1 phenol: lac-
tic acid: glycerine: water) on a microscope slide, and observed 
with a light microscope. Nematodes were identified according to 
Anderson et al. (2009. Keys to the Nematode Parasites of Verte-
brates. CAB International, Wallingford, UK. 463 pp.).

A total of 12 specimens of an unidentified species of Stron-
gyluris Mueller, 1894 (Nematoda, Heterakoidea) were found in 
these two hosts. Voucher specimens were deposited in the Insti-
tuto Oswaldo Cruz Helminthological Collection (CHIOC), Rio de 
Janeiro, Brazil (CHIOC 38545). 

To date, only one species of Strongyluris is reported to 
parasitize lizards of Brazil (Ávila and Silva 2010. J. Ven. Anim. Tox. 
Incl. Trop. Dis. 16:543–572). Strongyluris oscari was previously 
reported as a parasite of stomach and intestine in lizards of the 
genera Enyalius, Ameiva, Eurolophosaurus, Anolis, Mabuya, 
Stenocercus, Tropidurus, and Plica (Tropiduridae) from Brazil 
(Avila and Silva, op. cit.; Barreto-Lima and Anjos 2010. Herpetol. 
Notes 7:455–456). Until the current study, the only report of a 
helminth parasitizing U. vautieri from Brazil was an unidentified 
species of nematode of the genus Strongyloides, from specimens 
collected in the same locality of the hosts analyzed herein (Novelli 
et al. 2014. Herpetol. Rev. 45:335). Therefore, the current report 
constitutes a new host record for Strongyluris sp. parasitizing 
Urostrophus vautieri.
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fellowship from PNPD/CAPES at the Programa de Pós-gradução 
em Comportamento e Biologia Animal, UFJF. Bernadete M. Sou-
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VARANUS DALUBHASA (Enteng’s Monitor Lizard). DIET. Va-
ranus dalubhasa is a cryptic species of monitor lizard found 

throughout the Bicol Peninsula and faunal sub-region, inclu-
ding genetically confirmed specimen identifications from Polilo 
and Catanduanes islands (Welton et. al. 2014. Zootaxa 3881:201–
227). The dietary preferences of V. dalubhasa are unknown. The 
closely related V. salvator consumes primarily invertebrates, 
small vertebrates (fish, rodents, frogs, snakes), and carcasses 
(Gaulke 1992. Phil. J. Sci. 121:345–381). Here we report an ob-
servation of predation of an adult Eutropis multifasciata by V. 
dalubhasa. 

On 26 June 2017, FA witnessed a juvenile V. dalubhasa in the 
process of consuming an adult E. multifasciata (Common Sun 
Skink) near Fish Pen nursery in Barangay Morera (13.19297°N, 
123.59208°E; WGS 84), Guinobatan, Albay, Bicol Peninsula, Phi-
lippines. The E. multifasciata was half eaten when encounte-
red. Gaulke (op. cit.) observed a juvenile V. salvator attempt to 
capture a young E. multifasciata, without success. To the best of 
our knowledge our observation is the first record of V. dalubhasa 
consuming an E. multifasciata.

CYRUS JOB P. DELA CRUZ, Department of Environment and Natural 
Resources Region V, Rawis, Legazpi City, Philippines (e-mail: cyrusjob.dela-
cruz@bicol-u.edu.ph); FRANCIS ABUID, Department of Biology, College of 
Science, Bicol University, Legazpi City.

SQUAMATA — SNAKES

AGKISTRODON PISCIVORUS LEUCOSTOMA (Western Cot-
tonmouth). UNUSUAL FIELD INJURY. On 5 July 2016, at 2338 h, 
we collected an adult female Agkistrodon piscivorus (SVL = 53.8 
cm, 326 g) within Harmon Creek just north of the Sam Hous-
ton State University’s Center for Biological Field Studies (CBFS) 
located in Huntsville, Texas, USA (30.753930°N, 95.475298°W; 
NAD 83). The snake was collected under a Texas Parks and 
Wildlife Permit (Spr-0715-127) for both field and laboratory re-
search (IACUC protocols #8403310 and #16-10-27-1003-3-01).  
While measuring and PIT tagging this individual, we observed 
an object lodged in its right eye (Fig. 1A). We later (26 September 
2016) anesthetized the snake using isoflurane and performed a 
simple surgical procedure to remove the foreign object. We re-
moved a bone that deeply penetrated the eye socket, with only 
the condyle of the epiphysis initially visible (Fig. 1A). Because 
the epiphysis was protruding from the eye and we observed no 
evidence of a puncture wound from the roof of the mouth, we 
speculate that the splintered diaphysis of the bone punctured 
and entered through the eye. The eye was no longer functional 
and constituted a mass of necrotic tissue. After removing this ne-
crotic tissue, the wound and exposed eye socket were cleaned, 
sterilized and patched to allow for growth of scar and connec-
tive tissue over the wound. The wound has now (27 January 
2017) closed and the snake is eating regularly within our captive 
research colony.
 The recovered boney element (length = 9.72 mm; diameter 
at the diaphysis = 1.56 mm) was splintered at the diaphysis but 
had a mostly complete epiphysis. Examination of both the ante-
rior (Fig. 1B) and posterior (Fig. 1C) surfaces of the bone, along 
with a comparison to known skeletal material (Fig. 2) from a 
Lithobates sphenocephalus (Southern Leopard Frog) helped in 
our potential ability to identify the bony element. Based upon 
condition, general shape and comparative length, we speculate 
that the recovered bony element is similar to the distal half of a 
radio-ulna of an L. sphenocephalus. This observation represents 
a most interesting and unusual field injury caused by a bone; we 
hesitate to offer any plausible explanation for how such an injury 
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might occur. The bone has been deposited in the Sam Houston 
State Vertebrate Museum’s Herpetology Range (SHSVM #WIL-
001-2016) of the Sam Houston State Natural History Collections. 
 J. M. WEIDLER, Department of Biological Sciences, Sam Houston State 
University, Huntsville, Texas 77341, USA; MONTE L. THIES, Department of 
Biological Sciences, Sam Houston State University, Huntsville, Texas 77341, 
USA; AUTUMN SMITH-HERRON, Texas Institute for Invasive Species, Sam 
Houston State University, Huntsville, Texas 77341, USA; EDWARD J. TIVA-
DOR III, Texas Research Institute for Environmental Studies, Sam Houston 
State University, Huntsville, Texas 77341, USA; ERIC D. ROTH, Department 
of Psychological and Brain Research, University of Delaware, Newark, Dela-
ware 19716, USA; WILLIAM I. LUTTERSCHMIDT, Department of Biologi-
cal Sciences and the Texas Research Institute for Environmental Studies, 

Sam Houston State University, Huntsville, Texas 77341, USA (e-mail: lutter-
schmidt@shsu.edu).

ATRACTUS DUNNI (Sleepy Groundsnake). MAXIMUM SIZE. The 
maximum total length reported for female Atractus dunni is 35.3 
cm (Arteaga et al. 2013. The Amphibians and Reptiles of Mindo: 
Life in the Cloudforest. Universidad Tecnológica Indoamérica, 
Quito. 257 pp.). On 7 August 2016, we captured an adult female 
A. dunni under a corrugated fiberglass coverboard at Reserva Las 
Gralarias, Pichincha Province, Ecuador. The snake measured 39.3 
cm SVL (Tail length = 4.2 cm; total length = 43.5 cm). The capture 
site was located in secondary cloud forest in grassy understory 
below 80% canopy cover (0.0094°S, 78.7320°W, WGS 84; 2048 m 
elev.). We thank Reserva Las Gralarias and Jane Lyons for support 
during the project that this observation was made.

ROY C. AVERILL-MURRAY (e-mail: roy_averill-murray@fws.gov) and 
ANNALAURA AVERILL-MURRAY, U.S. Fish and Wildlife Service, Nevada 
89502, USA.

BOIRUNA SERTANEJA (Sertão Mussurana). DIET. Boiruna ser-
taneja is a large, locally rare pseudoboine snake found in the 

Fig. 1. Pictures showing the condyle of the epiphysis within the snake’s 
eye (A), the recovered boney element anterior (B) and posterior (C) 
sides, and the exposed eye socket (D) under 40x magnification using 
a Olympus SZX16 dissecting scope.

Fig. 2. Picture (75x magnification) showing the comparison be-
tween the recovered bony element (A) and a radio-ulna from known 
skeletal material (B) of a Lithobates sphenocephalus collected from 
Harmon Creek and the CBFS. Division between vertical lines below 
bones equal 1.0 mm.

Fig. 1. Boiruna sertaneja and regurgitated Boa constrictor.
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Caatinga lowlands of northeastern Brazil (de Brito and Gon-
çalves 2012. Check List 8:968–969). Natural history data on this 
snake are sparse, especially concerning their diet. To date, only 
five species are known as prey, two snake species: Oxyrhopus cf. 
trigeminius and Phylodryas sp. and three lizard species: Tropidu-
rus torquatus, Diploglossus lessonae and Ameiva ameiva (Gaiarsa 
et al. 2013. Pap. Avul. Zool. 53: 261–283). Here we report a novel 
prey item (Boa constrictor) in the diet of B. sertaneja.

On 5 April 2016, we captured a female B. sertaneja (SVL = 
138.0 cm, tail length = 23.5 cm, mass = 1810 g after regurgitation) 
in a semiarid area of the Lipari Mineração LTDA near Nordes-
tina in the state of Bahia, Brazil (10.9026°S, 39.4227°W; SAD 69). 
The B. sertaneja regurgitated a B. constrictor (SVL = 98.9 cm, tail 
length = 9.8 cm, mass = 780 g) that it had swallowed head-first. 
Our survey was part of the faunal rescue program of Lipari Min-
eração LTDA (license INEMA nº 8598).

ANDRÉ K. LEITE and JOÃO P. M. DE CARVALHO (e-mail: akleite@
gmail.com), Lacerta Consultoria, Projetos & Assessoria Ambiental LTDA, 
Av Tancredo Neves, 939 - s-1305, Caminho Árvores, Salvador, Bahia , Bra-
zil; MOACIR SANTOS TINÔCO, Centro de Ecologia e Conservação Animal, 
Universidade Católica do Salvador, Av. Prof. Pinto de Aguiar, 2589, 41740-
090, Pituaçu, Salvador, Bahia, Brazil.

BOTHROPS PUBESCENS. SPERM IN THE SEXUAL SEGMENT 
OF THE KIDNEYS. In vertebrates, a reproductive function in the 
kidneys may have evolved independently three times: in a group 
of fishes (Courrier 1928. Arch. Anat. Hist. Embryol. 1:115–144), 
urodele amphibians (Aron 1924. Arch. Biol. Morphol. Exp. Comp. 
34:1–166), and squamate reptiles (Regaud and Policard 1903. 
Arch. Anat. Microsc. Morphol. Exp. 6:191–282). Snakes, lizards, 
and amphisbaenians have a specialized portion of the nephron, 
which depends on testosterone levels to become hypertrophied 
and secretory: the sexual segment of the kidney (SSK; Volsøe 1944. 
Spolia Zool. Mus. Hauniensis 5:1–157; Bishop 1959. J. Morphol. 
104:307–357). Many functions have been proposed for SSK 
secretions including sperm nutrition and activation, lubrication 
during copulation, and formation of a gelatinous copulatory 
plug that males deposit in the female’s vagina during copulation 
(Fox 1977. In Gans and Parsons [eds.], Biology of the Reptilia, pp. 
1–157. Academic Press, New York, New York.). To our knowledge, 
we present the first report of sperm in the SSK of a snake 
species. After dissection and macroscopic evaluation of the male 
urogenital tract (testes, ductus deferens, kidneys, and ureters), 
we conducted histological analysis of 46 males of Bothrops 
pubescens (Viperidae) for a broader study about reproduction of 
this snake species. Here, we report the discovery of sperm in the 
urinary tract of a male B. pubescens (MCT 16124). This specimen 
is held in the zoological collection Museu de Ciência e Tecnologia 
(MCT) of Pontíficia Universidade Católica (PUC) in Rio Grande 
do Sul State (RS). It was collected 10 June 2005 (autumn season) 
at São Jerônimo city (29.95888°S, 51.72194°W), RS, Brazil. We also 
recorded snout–vent length (SVL) and sexual maturity using the 
presence of sperm in the ductus deferens or testes as a criterion 
to consider the individual as sexually mature. The organs were 
preserved in 70% alcohol and processed for light microscopy by 
the paraffin method. Sections taken at 5 µm were stained with 
hematoxylin and eosin. Images of the slides were obtained via 
Image-Pro Express Olympus Program. No signs of abnormalities 
were detected in the macroscopic examination of the urogenital 
tract of the male B. pubescens (MCT 16124). This male was 
sexually mature (presence of sperm in the ductus deferens) and 
it measured 63 cm SVL. The kidneys showed normal conditions 

of nephron regions, including the Bowman’s capsule, proximal 
convoluted tubules, distal convoluted tubules (SSK) and the 
collecting ducts (Fig. 1A). The epithelium of the SSK consisted 
of high and narrow cells presenting well-defined boundaries 
(Fig. 1B). The nucleus lied near the base of these cells and the 
cytoplasm was filled with eosinophilic secretory granules, 
demonstrating that the SSK was hypertrophied and at the 
secretory stage at this season (autumn) (Fig. 1B, C). The lumen 
of the SSK was visible and was partially filled with secretions 
from the SSK epithelium and an uncommon presence of sperm 
(Fig. 1B, C). Histological sections of the ureter also showed the 
presence of sperm in the lumen (Fig. 1D). The ductus deferens 
wall was intact and completely separated from the ureter. (Fig. 
1D). Sperm were present in the lumen of the ductus deferens 
in a mass (Fig. 1D). This male was sampled during autumn, 
simultaneous to peak spermatogenesis (Barros et al., unpubl. 
data) and the mating season (Almeida-Santos and Salomão 2002. 
In Schuett et al. [eds.], Biology of the Vipers, pp. 445–462. Eagle 
Mountain Publishing, Eagle Mountain, Utah). Thus, abundant 
sperm would be exiting the ductus deferens at that time. The 
presence of sperm was observed in the ampulla ureter of viperids 
(Volsøe, op. cit.; Trauth and Sever 2011. In Aldridge and Sever 
[eds.], Reproductive Biology and Phylogeny of Snakes, pp. 411–
475. Science Publishers, Enfield, Connecticut; Siegel et al. 2011. 
J. Zool. Syst. Evol. Res. 49:160–168). The ampulla ureter is located 
at the distal portion of the ureter, it is larger than the ureter 
and it communicates the ductus deferens and the ureter to the 
urodaeum, which is the part of the cloaca into which the ureters 
and the genital ducts empty (Volsøe, op. cit.; Siegel et al., op. cit.). 
One possibility is that sperm in the ampulla ureter ascended 
the ureter in this male of B. pubescens. The SSK has already 
been studied in many species (e.g., Krohmer 2004. J. Morphol. 
261:70–80; Rojas et al. 2013. J. Morphol. 274:215–228), but sperm 

Fig. 1. Presence of sperm in the sexual segment of the kidney (SSK), 
ureter, and ductus deferens of Bothrops pubescens. A) Overview of 
the cranial portion of the kidney, showing stereotypical regions 
of the nephron (normal condition). B) Presence of sperm in the 
tubules of the SSK. C) Higher magnification of spermatozoa in the 
lumen of SSK tubules (full of granules). D) Presence of sperm in the 
lumen of the ureter and ductus deferens. Bc: Bowman’s capsule, 
Bv: blood vessels, Cd: collecting duct, dd: ductus deferens, dd (w): 
ductus deferens (wall), gr: secretory granules, K: kidney, n: nucleus, 
Pct: proximal convoluted tubule, S: sperm, SSK: sexual segment of 
the kidney, U: ureter.
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has never been observed inside it, thus this finding seems novel 
and extremely rare. However, whether sperm presence in the SSK 
tubules is physiologically meaningful is unknown.

We thank Glaucia M. F. Pontes (MCT – PUC) for allowing ac-
cess to B. pubescens individuals; C. Jared and M. Antoniazzi for 
kindly allowing the use of equipment in the Laboratory of Cell 
Biology (Butantan Institute). This work was supported by CAPES 
and FAPESP (2012/15037-4).
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br), CLAUDIO AUGUSTO ROJAS, KARINA MARIA PEREIRA DA SILVA, 
and SELMA MARIA ALMEIDA-SANTOS, Laboratory of Ecology and Evo-
lution, Butantan Institute, 1500 Vital Brasil Avenue, 05503-000 São Paulo, 
SP, Brazil.

BUNGARUS FLAVICEPS (Red-headed Krait). REPRODUCTION 
/ MATING BEHAVIOR. Bungarus flaviceps occurs throughout 
Burma, southern Indochina, Sumatra, Borneo, and Peninsula 
Malaysia, where it mainly occurs in primary forests of highlands 
(Grismer 2011. Amphibians and Reptiles of the Seribuat 
Archipelago: a Field Guide. Edition Chimaira, Frankfurt am 
Main. 239 pp.). Of the three species of kraits (Bungarus spp., 
Elapidae) that occur in Malaysia, B. flaviceps is the least common 
and is said to exhibit sluggish behavior during the day (Das et al. 
2015. In Gopalakrishnakone et al. [eds.], Clinical Toxicolology in 
Asia Pacific and Africa, pp. 52–69. Springer, Netherlands). Little 
is known about its reproductive biology, apart from two clutches 
laid by wild-caught gravid females in the months of September 
and December with incubation periods of 81–84 days (Chanhome 
2013. Trop. Nat. Hist. 13:59–63). The egg-development period of 
B. flaviceps is thought to be between two to three months (T. 
Vasaruchapong, pers. comm.). Here we report an observation of 
B. flaviceps mating behavior in the wild in the month of February. 

At 2215 h on 7 Feb 2017, two B. flaviceps were encountered 
in mating position with their tails intertwined in a patch of 
secondary forest near Ulu Yam, Selangor, central Peninsular 
Malaysia (3.3862°N, 101.6784°E; WGS 84). However, the pair was 
disturbed by human presence and light, resulting in the male (SVL 
ca. 180 cm) and female (SVL ca. 120 cm) moving away in opposing 
directions. The hemipenis of the male remained attached to the 
cloaca of the female (Fig. 1). The female then moved into a hole so 
that only her tail remained visible while the male remained close 
by, still connected to the female at the base of the tail. The entire 
observation lasted approximately 15 min as the observer moved 
away to reduce disturbance to the mating pair.

MARY-RUTH LOW, Wildlife Reserves Singapore, 80 Mandai Lake Rd, 
Singapore 729628 (e-mail: maryruth.low@wrs.com.sg); HOCK PING GUEK 
(KURT), 25 Jalan 22/38A, Taman Sri Sinar, 51200 Kuala Lumpur, Malaysia.

CANDOIA BIBRONI (Pacific Boa). DIET. Despite being wide-
spread and common throughout the southwestern Pacific, the 
natural history of Candoia bibroni remains poorly known. Pub-
lished works indicate that the species’ diet consists primarily of 
skinks and rodents, although bats, birds, geckos, and Brachy-
lophus iguanas are also known prey (McDowell 1979. J. Herpe-
tol. 13:1–92; Gibbons and Watkins 1982. In Burghardt and Rand 
[eds.], Iguanas of the World, pp. 418–441. Noyes Publications, 
Park Ridge, New Jersey; Harlow and Shine 1992. J. Herpetol. 
26:60–66; Fisher et al. 2013. Herpetol. Rev. 44:140–141). Here, we 
report the first instances of Pacific Boas eating amphibians in the 
wild. Specifically, we documented Cornufer vitianus (Fiji Ground 
Frog) and C. vitiensis (Fiji Tree Frog), both formerly in the genus 
Platymantis (for taxonomic discussion see Brown et al. 2015. 
Zool. J. Linn. Soc.-Lond. 174:130–168), as prey for the first time. 
To minimize confusion, hereafter we will refer to these species as 
boa, ground frog, and tree frog.

At 0035 h on 4 May 2011 (new moon, 20–50% cloud cover, 
ca. 20°C), while spotlighting for petrels in a grassy area cleared 
of trees, one of us (MJF) encountered a juvenile boa swallowing 
a ground frog in a grassy area cleared of trees near the crest of 
Waitabua Hill, Gau Island, Fiji (18.04°S, 179.30°E, WGS 84; 440 m 
elev.). The snake was just beginning to consume the frog when 
first sighted (Fig. 1), and within 10 min it completed ingestion 
and moved off through the tall grass. Smooth skin and lack of en-
larged finger discs confirmed the frog’s identification as a ground 
frog, and this is the only species of Cornufer known on Gau Is-
land. 

In the late afternoon of 10 December 2015, while doing rope-
aided canopy surveys of a selectively-logged primary rainforest, 
one of us (SP) captured a juvenile female boa (SVL = 525 mm, 
total length = 618 mm, 62.4 g including prey) at 7.6 km N and 6.1 
km W (airline) of Nabukelevu Village, Serua District, Serua Prov-
ince, Viti Levu Island, Fiji (18.05965°S, 177.80925°E, WGS 84; 610 
m elev.). The snake (SUVA 00362) was hiding among accumu-
lated leaf litter and fronds of an epiphytic Drynaria rigidula fern 
ca. 12 m high on the tree trunk. A pronounced bulge was visible 
in its midsection, indicating a recent meal. Dissection revealed 

Fig. 1. A mating pair of Bungarus flaviceps, with body of the female 
(left) partially hidden.

Fig. 1. Candoia bibroni eating Cornufer vitianus. Both photos illus-
trate the same predation event.
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a single adult tree frog in the snake’s stomach (Fig. 2). Canopy 
surveys of epiphytic Drynaria rigidula and Collospermum mon-
tanum plants in two nearby trees yielded a total of six adult tree 
frogs, encountered 11–17 m above the ground.

Several authors (Gorham 1968. Zool. Beitr. 14:427–446; Per-
netta and Goldman 1976. Aust. Nat. Hist. 18:435–437; Morrison 
2003. A Field Guide to the Herpetofauna of Fiji. Institute of Ap-
plied Sciences, University of the South Pacific, Suva, Fiji. 121 pp.) 
have suggested that boas prey upon tree frogs and/or ground 
frogs, and Ryan (1984. Domodomo 2:87–98) reported captive 
boas eating tree frogs. Nevertheless, ours are the first confirmed 
trophic interactions between boas and either frog species in the 
wild. The additional Candoia species outside of Fiji are known 
to include anurans in their diet, however (Harlow and Shine, 
op. cit.). Ours are also the first confirmed records of any animal 
consuming either of these frogs in the wild, although previous 
authors have suggested that both native and non-native verte-
brates predate these frogs Gorman 1975. J. Zool. 175:273–278; 
Ryan, op. cit.; Morrison, op. cit.).

We thank Sereana Maramayawa, Matareti Mataitoga, Laisia-
sa Naloa, and Kalisi Waqa for field assistance, and the mataqali 
from Nabukelevu, Nawaikama, and Nukuloa villages for allowing 
land access. Additional permission was provided or facilitated 
by Emori Dakai, Elizabeth Erasito, Sanjana Lal, Sitiveni Lalibuli, 
Tuiviti Nakalavo, Asaeli Ravasakula, Eliki Senivasa, Jese Volau, 
Isireli Vunibaka. Specimen collection authorized under per-
mit #RA24/13 issued by the Fiji Ministry of Education, National 
Heritage, Culture and Arts, and UGA IACUC AUP #A2012 10-004-
Y1-A0. The International Iguana Foundation provided primary 
funding, with additional support from a University of Georgia 
Presidential Fellowship. This is contribution number 583 of the 
U.S. Geological Survey Amphibian Research and Monitoring Ini-
tiative (ARMI).
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CLELIA CLELIA (Mussurana). DIET. The Neotropical snake Cle-
lia clelia is a dietary generalist, preying on small mammals, am-
phibians, lizards, and especially other snakes (Pinto and Lema 
2002. Iheringia 92:9–19; Rojas-Morales 2013. Herpetol. Notes 
6:425–426), including venomous species (Pinto and Lema, op. 
cit.). On 12 July 2016 (1845 h), I observed a juvenile C. clelia (total 
length (TL) = 33 cm) at the Saran Ana community and research 
station, at the pie de monte forest region of Bolivia (15.45855°S, 
67.47775°W, WGS 84; 352 m elev.). The snake had recently cap-
tured a lizard (Cercosaura argula; TL = 4 cm; Fig. 1), which it 
subsequently ingested in 3.5 min. This observation adds to the 
limited knowledge of diet and natural history of C. clelia.

PAOLA DE LA QUINTANA,. Carrera de Biología, Universidad Mayor de 
San Andrés, La Paz-Bolivia; e-mail: paola.d.c.1186@gmail.com).

CLONOPHIS KIRTLANDII (Kirtland’s Snake). SITE FIDELITY 
AND CLUTCH SIZE. On 24 July 2016, we captured a female 
Clonophis kirtlandii (SVL = 326 mm; 30.0 g) under a wooden 
coverboard in Ottawa County, Ohio, USA, as part of a larger 
study examining detectability of C. kirtlandii. In this study, linear 
transects of carpet and plywood cover objects were established in 
historical C. kirtlandii locations in northwestern Ohio (K. Bekker, 
pers. obs.; Conant 1951. The Reptiles of Ohio. University of Notre 
Dame Press, Notre Dame, Indiana. 284 pp.). Upon capture, the 
snake was transported back to our lab for morphometric data 
collection, PIT tagging (Biomark® HPT8 minichip), photographs, 
and radiographs, and was released under the cover object from 
which it was originally recovered within 24 h of initial capture. 
Radiographs confirmed the snake was gravid with seven 
embryos. This individual was subsequently recaptured under the 
same object four more times over the course of 32 days.

There is a paucity of information regarding many aspects of 
Cloniphis kirtlandii ecology, particularly movement patterns 
and reproductive biology. Site fidelity for this species has been re-
ported previously (Anton et al. 2003. Herpetol. Rev. 34:248–249); 
however, this took place within a six-day period. Gravid snakes 
are known to increase their body temperature while gestating by 
taking advantage of thermoregulatory opportunities (Graves and 
Duvall 1995. Herpertol. Monogr. 9:102–119), which might explain 
our observations. Now that this behavior has been observed in 
both April (Anton et al., op. cit.) and August, over an extended 
period of time, it is likely this kind of site fidelity is typical for C. 
kirtlandii. We emphasize use of marking individuals to avoid the 
potential of overestimating abundance. 

MATTHEW D. CROSS (e-mail: matt.cross@Toledozoo.org) and KENT 
A. BEKKER, Toledo Zoo, P.O. Box 140130, Ohio, USA (e-mail: kent.bekker@
Toledozoo.org).

Fig. 2. Candoia bibroni specimen (SUVA 00362) with Cornufer vitien-
sis stomach content.

Fig 1. Juvenile Clelia clelia capturing (left) and ingesting (right) a 
Cercosaura argula. 
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COLUBER CONSTRICTOR (North American Racer) and SALVA-
DORA GRAHAMIAE (Eastern Patch-nosed Snake). DIET AND 
PREDATION. Coluber constrictor is a widespread dietary gener-
alist that has been documented to prey on insects, small mam-
mals, amphibians, and various reptiles, including birds, turtles, 
and squamates (Ernst and Ernst 1989. Snakes of the United 
States and Canada. Smithsonian Books, Washington, DC. 668 pp.; 
Shewchuk and Austin 2001. Herpetol. J. 11:151–155; Halstead et 
al. 2008. Copeia 2008:897–908). In most populations, snakes con-
stitute a relatively small proportion of the diet; however, Tham-
nophis sirtalis made up a moderate proportion of the diet at a 
location in Michigan (Rosen 1991. Copeia 1991:897–909). Herein, 
we report a novel snake prey species for C. constrictor.

On 4 May 2014 at 1730 h, one of us (RSR) observed an adult C. 
constrictor in the process of consuming a juvenile Salvadora gra-
hamiae in riparian brush vegetation along the Paluxy River, Di-
nosaur Valley State Park, Somervell County, Texas, USA (32.247°N, 
97.819°W; WGS 84). The S. grahamiae was swallowed tail first and 
at the time of initial observation only the head remained outside 
the mouth, but the S. grahamiae was still alive and struggling 
(Fig. 1). After consuming the prey, the C. constrictor moved into 
a nearby debris pile. Our observation is also noteworthy in that 
most information on the diet of C. constrictor has come from the 
northern, western, and eastern parts of its distribution, with rela-
tively little information from the southern part.

RYAN S. RASH, Department of Wildlife, Sustainability and Ecosystem 
Sciences, Tarleton State University, Stephenville, Texas 76402, USA (e-mail: 
r.rash27@gmail.com); JESSE M. MEIK, Department of Biological Sciences, 
Tarleton State University, Stephenville, Texas 76402, USA (e-mail: meik@
tarleton.edu).

CONTIA TENUIS (Common Sharptailed Snake). REPRODUC-
TION. Contia tenuis has a spotty distribution and is known 
from parts of British Columbia, Canada, Washington, Oregon 
and central California (Stebbins 2003. A Field Guide to Western 
Reptiles and Amphibians, third edition, Houghton Mifflin Com-
pany, Boston, Massachusetts. 533 pp.). The biology of Contia is 
summarized in Leonard and Ovaska (1998. Cat. Amer. Amphib. 
Rept. 677:1–7). Information on C. tenuis female reproduction is 
in Ernst and Ernst (2003. Snakes of the United States and Canada. 
Smithsonian Books, Washington, D.C. 668 pp.). The male sexual 
cycle is not known (Ernst and Ernst, op. cit.). In this note I provide 
information on the seasonal testicular cycle from a histological 
examination of museum specimens. 

Ten adult C. tenuis males, collected 1957 to 2009 (mean SVL = 
190.6 mm ± 18.7 SD, range = 158–230 mm) were examined from 
the herpetology collections of the Natural History Museum of Los 
Angeles County (LACM), Los Angeles, California, USA and the 
Museum of Vertebrate Zoology (MVZ), University of California, 
Berkeley, California, USA. They were collected in the following 
counties of California: Amador, MVZ 179792; Contra Costa, MVZ 
232671; Sacramento, LACM 184445; San Benito, LACM 67285, 
MVZ 107346; Santa Clara, LACM 184446; Tehama, MVZ 107176, 
MVZ 107177, MVZ 116417; Tulare, LACM 27731.

A cut was made in the lower abdominal cavity and the left tes-
tis and vasa deferens (when possible) were removed, embedded in 
paraffin and cut into 5-µm sections, and stained by Harris hema-
toxylin followed by eosin counterstain. Histology slides were de-
posited in LACM and MVZ. Three stages in the testicular cycle were 
noted (Table 1): 1) Regressed, germinal epithelium is exhausted 
and consists of a few rows of spermatogonia and Sertoli cells; 2) 
Recrudescent, a renewal of germinal epitheium for the upcoming 
period of sperm formation (spermiogenesis) has commenced. Pri-
mary spermatocytes and occasional secondary spermatocytes are 
present; 3) Spermiogenesis, lumina of the seminiferous tubules 
are lined by sperm or rows of metamorphosing spermatids. The 
testis of the smallest mature male (SVL = 158 mm; LACM 67285) 
contained a testis in recrudescence with a few residual sperm in 
the seminiferous tubules remaining from spermiogenesis the pre-
vious fall; it was collected in March. Both males from September 
(LACM 27731, MVZ 232761) were undergoing spermiogenesis. The 
testis of LACM 184445 from March was regressed, however the vas 
deferens were packed with sperm from the last spermiogenesis. 
The occurrence of spermiogenesis in both September males (Ta-
ble 1) and the vas deferens with sperm in one March male with a 
regressed testis suggests C. tenuis exhibits an aestival spermato-
genesis (sensu St Girons 1982. Herpetologica 38:5–16) with mating 
in spring utilizing sperm stored from spermiogenesis the previous 
fall. This supports the statement of Ernst and Ernst (op. cit.) that C. 
tenuis probably mates in the spring. 

Fig. 1. Coluber constrictor preying on Salvadora grahamiae in 
Somervell County, Texas, USA.

table 1. Monthly stages in the testicular cycle of 10 adult males of 
Contia tenuis from California, USA.

Month N Regressed Recrudescence Spermiogenesis

February 3 2 1 0

March 3 1 2 0

April 1 0 1 0

June 1 0 1 0

September 2 0 0 2
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I thank Greg B. Pauly (LACM) and Carol L. Spencer (MVZ) for 
permission to examine C. tenuis. 

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

CROTALUS CERASTES (Sidewinder). DIET / SCAVENGING. Mem-
bers of the genus Crotalus are primarily categorized as ambush 
predators (Secor and Nagy 1994. Ecology 75:1600–1614); there 
are, however, numerous accounts of Crotalus spp. consuming 
mammalian carrion (DeVault and Krochmal 2002. Herpetologica 
58:429–436). At 2025 h on 7 June 2016, we found a juvenile C. ceras-
tes (SVL = 31.5 cm; Tail length = 1.9 cm; 22.0 g) attempting to con-
sume a dead Uma rufopunctata (Yuman Desert Fringe-toed Liz-
ard; SVL = 10.0 cm; Tail length = 11.0 cm; 31.7 g) headfirst (Fig. 1). 
The interaction occurred on the Barry Goldwater Military Range, 
in Yuma County, Arizona, USA (32.370°S,114.37534°W; WGS 84), 
in habitat dominated by wind-blown sand dunes. Because of the 
width of the lizard’s pectoral girdle, the consumption attempt was 
unsuccessful, and the snake gave up after approximately 4 min. 
Due to the fact that the area’s substrate is mostly soft sand, both 
snakes and lizards leave obvious tracks. We did not find any lizard 
tracks, and the lizard was already rigored, so it can be inferred that 
the lizard had been there for some time. Furthermore, we followed 
the snake’s tracks back to a mammal burrow about 30 m from the 
site of the encounter, and found no signs of an ambush site. This 
suggests that the snake located the dead lizard while either ac-
tively foraging or while in the process of selecting an ambush site. 
Although lizards are known to comprise a large proportion of the 
diet of C. cerastes (Webber et al. 2016. Herpetologica 72:324–330), 
this—to our knowledge—is the first account of a C. cerastes at-
tempting to scavenge a lizard. This observation represents further 
evidence that Crotalus spp. may sometimes be opportunists, not 
rigidly following one mode of foraging.

COLIN M. GOODMAN (e-mail: cgoodma2@terpmail.umd.edu); 
HANNES A. SCHRAFT (e-mail: haschraft@ucdavis.edu); RULON W. 
CLARK, Department of Biology, San Diego State University, San Diego, 
California 92182, USA (e-mail: rclark@mail.sdsu.edu). 

CROTALUS SCUTULATUS (Mohave Rattlesnake). ARBOREALITY 
AND CLIMBING BEHAVIOR. Crotalus scutulatus is a medium-
sized, robust species of rattlesnake that is found throughout much 
of the Chihuahuan, Mojave, and Sonoran deserts of the United 
States and Mexico (Ernst and Ernst 2012. Venomous Reptiles 
of the United States, Canada, and Northern Mexico, Volume 2: 
Crotalus. Johns Hopkins University Press, Baltimore, Maryland. 
391 pp.). Within this large region, C. scutulatus is generally 
considered a flatland species and is known to occupy a wide range 
of habitats including grasslands, riparian woodlands, and arid 
scrublands (Werler and Dixon 2000. Texas Snakes: Identification, 

Distribution, and Natural History. University of Texas Press, 
Austin, Texas. 437 pp.), as well as conifer woodlands in some areas 
(Cardwell 2016. In Schuett et al. [eds.], Rattlesnakes of Arizona, Vol. 
1, pp. 563–605. ECO Publishing, Rodeo, New Mexico). Arboreal or 
climbing behaviors in Crotalus, though infrequent, have been 
documented in several species and are primarily considered 
a result of foraging behaviors for prey such as birds, eggs, and 
small mammals (Cunningham 1955. Herpetologica 11:217–220; 
Klauber 1972. Rattlesnakes: Their Habits, Life Histories, and 
Influence on Mankind, Volume 1. Univ. California Press. Berkeley 
and Los Angeles, California. 740 pp.; Rudolph et al. 2004. Texas J. 
Sci. 56:395–404; Martins et al. 2008. South Am. J. Herpetol. 3:162–
167). Boone (1937. Pop. Sci. Monthly 131:54–55, 13) commented 
on observing a “Yellow Pacific Rattlesnake,” which may have been 
C. scutulatus, ca. 1.5 m up in a Mesquite (Prosopis sp.), but the 
age and venue of this account makes the species identification 
uncertain. Here, we report definitive observations of climbing 
and arboreal behaviors in C. scutulatus.

During 40 months of radiotelemetry field work (2001–2004) 
in western San Bernardino County, California, USA (34.60735°N, 
117.16069°W; WGS 84), resulting in > 3700 encounters with free-
ranging C. scutulatus, one of us (MDC) found them off the ground 
only a handful of times, usually coiled on low desiccated Creo-
sote Bush (Larrea tridentata) branches 1–2 cm above the ground. 
The only exception was on 21 October 2003 at 2039 h PST, when 
an adult female C. scutulatus was encountered crawling slowly 
through L. tridentata branches ca. 40 cm above the ground 
(Fig.1A). She exited the shrub within ca. 1 min and crawled away 
on the ground. These snakes were presumably hunting terrestrial 

Fig. 1. Crotalus cerastes attempting to scavenge a deceased Uma ru-
fopunctata.

Fig. 1. A) Adult female Crotalus scutulatus found on 21 October 2003 
in a Creosote Bush in San Bernardino County, California, USA. B) Ju-
venile C. scutulatus found on 1 July 2011 on top of a discarded refrig-
erator in Jeff Davis County, Texas, USA. 
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prey, because no feathers were discovered among 36 prey items 
in 32 C. scutulatus scats (MDC, unpubl. data).

On 1 July 2011 at 2300 h, one of us (DRD) observed a juvenile 
C. scutulatus perched approximately 1 m above the ground on 
a discarded refrigerator below a windmill at C. E. Miller Ranch, 
Jeff Davis County, Texas, USA (30.58614°N, 104.63058°W; WGS 
84; Fig. 1B). The C. scutulatus was partially coiled along the outer 
edge of the refrigerator with its head facing inward toward the 
middle of the object, possibly indicating ambush behavior. Pro-
jections to assist in climbing (e.g., woody branches, rocks, debris) 
were absent surrounding this refrigerator and it is unknown how 
this juvenile ended up on top. The only vegetation surround-
ing this refrigerator were Desert Marigolds (Baileya sp.), which 
would have provided little climbing support. 

While these observations appear to be the first documenta-
tion of climbing behavior in C. scutulatus, the scarcity of similar 
reports suggests that, although C. scutulatus might occasionally 
climb a variety of objects, it is probably not a frequent behavior.

DREW R. DAVIS, Department of Biology, University of South Dakota, 
414 East Clark Street, Vermillion, South Dakota 57069, USA (e-mail: drew.
davis@usd.edu); MICHAEL D. CARDWELL, Department of Biology, San Di-
ego State University, 5201 West Via Mallorca, Tucson, Arizona, USA (e-mail: 
mikecardwell31@gmail.com).

CYCLOCORUS LINEATUS (Reinhardt’s Lined Snake). DIET. 
Cyclocorus lineatus is a terrestrial snake endemic to the Philip-
pines which is often found close freshwater habitats, feeding 
on fish as its main prey. As currently recognized, there are two 
subspecies: C. lineatus lineatus, occurring on the islands of Lu-
zon, Lubang, Polillo, Catanduanes, and Mindoro; and C. lineatus 
alacali, which occurs on the islands of Negros, Romblon, Panay, 

and Cebu. Both named taxa usually are found under leaf litter 
and fallen logs, under the cover of rocks and other debris along 
stream and river banks at low to mid-elevations, typically in dis-
turbed habitats and secondary-growth forests (Siler et. al. 2012. 
Check List 8:443−462; Brown et al. 2013. Zookeys 266:1–120). 

On 1 February 2017, during fieldwork in Brgy. Cawayan, 
Irosin, Sorsogon, Philippines Sitio Cawayan, Barangay Patag, 
Municipality of Irosin, Sorsogon Province, Luzon Island, 
Philippines, a recently-captured adult C. l. lineatus regurgitated 
an individual of Brachymeles makusog (Bicol Loam Swimming 
Skink; Fig. 1). The regurgitated B. makusog had an autotomized 
tail and was intact, except for damage to the cephalic and nuchal 
regions and fully digested forelimbs. The inclusion of B. makusog 
(or other Brachymeles species) in the diet of C. lineatus is not 
surprising, given that both species occupy similar microhabitats. 
Brachymeles species are burrowing skinks that prefer loose soil 
under leaf litter, fallen logs, and other debris, thus overlapping 
the preferred retreat of C. lineatus.

JAKE WILSON B. BINADAY, B27 L34, Moran Estate Subdv., Matagbac, 
Tabaco City, Albay, Philippines; e-mail: jakewilsonbinaday@yahoo.com.

DIPSAS CATESBYI (Catesby’s Snail-eater). DIET AND FEEDING 
BEHAVIOR. Dipsas catesbyi is a dipsadid snake that occurs wide-
ly in South America: Colombia, Ecuador, Guyana, Venezuela, 

Fig. 1. Brachymeles makusog regurgitated by Cyclocorus l. lineatus 
(A−ventral view; B−dorsal view).

Fig. 1. Dipsas catesbyi preying on a snail (Gastropoda) in Caracaraí 
city, Roraima, Brazil. A) Detail of the snake’s head, with the snail al-
ready in its mouth. B) D. catesbyi hanging on a leaf with its prey. 
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and Brazil (Cunha and Nascimento 1993. Bol. Mus. Para. Emm. 
Goeldi ser. Zool. 9:1–191). It is typically found in forests with 
abundant foliage, but also recorded in open Amazonian savanna 
(França et al. 2006. Occas. Pap. Sam Noble Oklahoma Mus. Nat. 
Hist. 17:1–13).

At 2300 h on 18 April 2015 a specimen of D. catesbyi (total 
length ca. 60 cm) was observed preying on a snail (Gastropoda) 
(Fig. 1) in an ombrophilous forest in the Parque Nacional do 
Viruá, located in Caracaraí city, Roraima, Brazil (1.484151°S, 
60.980375°W; WGS 84). The predation occurred while the snake 
was hanging from a large leaf near the ground. When discov-
ered, the snail was already in the snake’s mouth (Fig. 1); inges-
tion started from the head. The snake retained the snail in its 
mouth, while slowly extracting it from the shell, using only jaw 
movements. After the snail was swallowed, the empty shell was 
dropped on the ground. The entire process lasted ca. 20 min. 

Snakes in the genus Dipsas are commonly called snail eater-
snakes (Bernarde and Abe 2010. Biota Neotrop. 10:167–173; 
Sazima 1989. J. Herpetol. 23:464–468). Despite knowledge of 
their diet, feeding behavior of Dipsas sp. have seldom been 
described and this is the first report of D. catesbyi extracting a 
snail from its shell. Overall this note builds knowledge about the 
diet and feeding behavior of this snake group that specializes on 
mollusks.

GUILHERME A. MARQUES, Laboratório de Entomologia Agrícola 
e Florestal, Instituto Nacional de Pesquisas da Amazônia - Campus II, 
Av. André Araújo, 2936, 69080-971, Manaus, Amazonas, Brazil (e-mail: 
a.marquesguilherme@gmail.com); DIEGO M. M. MENDES, Laboratório de 
Entomologia Sistemática Urbana e Forense, Instituto Nacional de Pesqui-
sas da Amazônia - Campus II, Av. André Araújo, 2936, 69080-971, Manaus, 
Amazonas, Brazil (e-mail: diego.mello.mendes@gmail.com); RAPHAEL A. 
HELEODORO, Laboratório de Entomologia Sistemática Urbana e Forense, 
Instituto Nacional de Pesquisas da Amazônia - Campus II, Av. André Araújo, 
2936, 69080-971, Manaus, Amazonas, Brazil (e-mail: raphaelnatal36@gmail.
com); JOÃO R. ALVES-OLIVEIRA, Laboratório de Sistemática e Ecologia 
de Insetos do Solo, Instituto Nacional de Pesquisas da Amazônia - Campus 
II, Av. André Araújo, 2936, 69080-971, Manaus, Amazonas, Brazil (e-mail: 
jraoliveira.bio@gmail.com).

DRYMARCHON CORAIS (Indigo Snake). DIET. Drymarchon co-
rais ranges from southeastern North America to South America 
(Frota et al. 2005. Biociências 13: 211–220). This species has ter-
restrial and arboreal habits, foraging actively during the day in 
open and forested environments and exhibiting a generalist diet 
(Bernarde and Abe 2006. South Am. J. Herpetol. 1:102–113).

On 12 December 2004, a D. corais (total length ca. 180 cm) 
was observed preying on an adult Leptodactylus knudseni (An-
ura: Leptodactylidae; body length ca. 15 cm; Fig. 1) in a patch of 
terra firme dense ombrophylous forest in the city of Presidente 
Figueiredo, Amazonas, Brazil (2.017497222°S, 59.826675°W; WGS 
84). The predation event occurred during the day (1201 h) on the 
ground. The snake located the frog that was at rest and hidden 
near pieces of wood. It bit the frog in its posterior region and be-
gan to swallow it alive. The L. knudseni produced an alarm call, 
a behavior previously described for this species (Vitt et al. 2008. 
Guide to the Frogs of Reserva Adolpho Ducke, Central Amazonia. 
Áttema Design Editorial, Manaus, 176 pp.). The prey was swal-
lowed completely in 8 min.

This record documents a novel prey species for D. corais and 
corroborates the idea that D. corais is a diurnal snake that prob-
ably captures nocturnal prey when they are sheltered or resting 
(Bernarde and Abe, op. cit.).

JOMARA C. OLIVEIRA, Grupo de Pesquisa em Ecologia e Biologia de 
Peixes, Instituto de Desenvolvimento Sustentável Mamirauá, Caixa Postal 
38, 69553-225, Tefé, Amazonas, Brazil (e-mail: jomaracoliveira@gmail.com); 
DIEGO M. M. MENDES, Laboratório de Entomologia Sistemática Urbana 
e Forense, Instituto Nacional de Pesquisas da Amazônia - Campus II, Av. 
André Araújo, 2936, 69080-971 Manaus, AM, Brazil (e-mail: diego.mello.
mendes@gmail.com); ALBERTO M. SILVA-NETO, Laboratório de Ento-
mologia Sistemática Urbana e Forense, Instituto Nacional de Pesquisas da 
Amazônia - Campus II, Av. André Araújo, 2936, 69080-971 Manaus, AM, Bra-
zil (e-mail: bio.alberto@gmail.com).

EIRENIS CORONELLA (Crowned Dwarf Racer). REPRODUC-
TION. Eirenis coronella is known to occur in the desert regions 
of Iraq, Syria, Jordan and Israel (Werner 2016. Reptile Life in the 
Land of Israel with Comments on Adjacent Regions. Edition Chi-
maira, Frankfurt am Main. 494 pp.). There is a report of a female 
of E. coronella from Jordan that on dissection contained five eggs 
(Disi et al. 2001. Amphibians and Reptiles of the Hashemite King-
dom of Jordan. Edition Chimaira, Franfurt am Main. 408 pp.). In 
this note we provide information on the reproductive cycle of E. 
coronella from Israel. 

A sample of 35 E. coronella, collected 1949 to 1984, consist-
ing of 19 adult males (mean SVL = 198.1 mm ± 14.2 SD, range = 
181–229 mm), 14 adult females (mean SVL = 226.5 mm ± 25.1 SD, 
range = 190–260 mm), one subadult male (SVL = 155 mm) and 
one subadult female (SVL = 159 mm) deposited in the Steinhardt 
Museum of Natural History (TAUM), University of Tel-Aviv, Tel 
Aviv, Israel was examined by region: Central Negev: TAUM 191, 
193–195, 198, 955, 1453, 1631, 2331, 2559, 2997, 3326, 3443, 3939, 
4534, 13448; Dead Sea Area: TAUM 192; Judean Desert: TAUM 
899; Northern Negev: 888, 901, 2489, 2957, 14343; Red Sea Area: 
TAUM 1749, 1953, 1954, 4411; Southern Negev: TAUM 8580; Un-
known Area: TAUM 2958; Yehuda Desert TAUM 896, 908, 914, 
926, 928, 2086. The lower part of the body cavity was opened and 
the left testis and vas deferens, or left ovary was removed, em-
bedded in paraffin, histological sections were cut at 5 µm and 

Fig. 1. Drymarchon corais preying on a Leptodactylus knudseni in 
Presidente Figueiredo city, Amazonas, Brazil.
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stained by Harris hematoxylin followed by eosin counterstain. 
Histology slides were deposited at TAUM.

Only two stages were noted in the ovarian cycle: 1) quiescent 
(follicles do not contain yolk); 2) oviductal eggs present. Females 
with quiescent ovaries were found in the following months: Feb-
ruary (N = 1), March (N = 4), April (N = 6), September (N = 2). One 
female (TAUM 4534, SVL = 225 mm) containing five oviductal 
eggs was collected in May and was the smallest reproductively 
active female. Five other smaller reproductively inactive females 
(TAUM 13448, SVL = 190 mm; TAUM 1749, SVL = 193 mm; TAUM 
2559, SVL = 200 mm; TAUM 926, SVL = 201 mm; TAUM 4411, SVL 
= 204 mm) were arbitrarily considered as adults. The juvenile fe-
male (TAUM 198, SVL = 159 mm) was collected in April. 

Three stages were noted in the testicular cycle (Table 
1): 1) Regressed: germinal epithelium is reduced to 1–3 
layers of spermatogonia and interspersed Sertoli cells; 2) 
Recrudescence, renewal of germinal epithelium for next period 
of spermiogenesis. There is an increase in cellularity (consisting 
of primary and secondary Spermatocytes) when compared to 
regressed testes; 3) Spermiogenesis, lumina of the seminiferous 
tubules are lined by sperm or clusters of metamorphosing 
spermatids. The smallest reproductively active male (regressed 
testis, sperm in vas deferens) measured 181 mm SVL (TAUM 
2489) and was collected in March. One smaller male (TAUM 
8580, SVL = 155 mm) was considered to be a subadult. It was not 
always possible to section the vasa deferentia because of their 
small sizes. Nevertheless vasa deferentia from the following 
males with regressed or recrudescent testes contained sperm: 
March 5/5, April 5/6, May 1/1. The presence of one August male 
undergoing spermiogenesis (TAUM 2331) and one October male 
with a regressed testis (TAUM 1631), but containing residual 
sperm from the past spermiogenesis (Table 1) indicates E. 
coronella produces sperm in autumn which is stored over winter 
in the vasa deferentia. Breeding likely occurs in spring utilizing 
stored sperm. The May oviductal female (TAUM 4534) likely 
produced eggs from an early spring mating. The high numbers 
of snakes in our April samples (11 males, 6 females) likely 
reflects heightened activity during the spring mating period. 
This suggests E. coronella exhibits an Aestival Spermatogenesis 
(sensu Saint Girons 1982. Herpetologica 38:5–16) in which 
spermiogenesis ends in September or October; matings occur in 
spring or possibly autumn, followed by ovulation in spring. 

We thank Shai Meiri (TAUM) for permission to examine E. 
coronella and the National Collections of Natural History at Tel-
Aviv University for providing the E. coronella to study. 

STEPHEN R. GOLDBERG, Whittier College, Department of Biology, 
Whittier, California 90608, USA (e-mail: sgoldberg@whittier.edu); RACHEL 
SCHWARZ, Tel-Aviv University, Department of Zoology, Tel Aviv 6997801, 
Israel (e-mail: rachelschwarz13@gmail.com); SIMON JAMISON, Tel-Aviv 

University, Department of Zoology, Tel Aviv 6997801, Israel (e-mail: simon-
jamison@mail.tau.ac.il); EREZ MAZA, Tel-Aviv University, Steinhardt Mu-
seum of Natural History, Tel Aviv 6997801, Israel (e-mail: mazaerez@post.
tau.ac.il). 

HEMORRHOIS NUMMIFER (Asian Racer). REPRODUCTION. 
Hemorrhois nummifer is widely distributed and occurs in Cy-
prus, Turkey, Syria, Lebanon, Israel, Jordan, Egypt, Iraq, and Iran 
to Central Asia (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.). It is a diurnal, terrestrial 
snake that reaches a total length of ca 1 m (Disi, op. cit.). Repro-
duction occurs in spring, clutches of 5–10 eggs are deposited in 
Syrian Golan; 4–10 in Jordan (Werner 2016. Reptile Life in the 
Land of Israel with Comments on Adjacent Regions. Edition Chi-
maira, Frankfurt am Main 494 pp.). Clutches of 5–10 eggs have 
been reported for H. nummifer from other parts of its range: Tur-
key (Baran and Atatür 1998. Turkish Herpetofauna [Amphibians 
and Reptiles]. Republic of Turkey, Ministry of Environment, An-
kara. 214 pp.; Greece (Valakos et al. 2008. The Amphibians and 
Reptiles of Greece. Edition Chimaira, Frankfurt am Main. 463 
pp.); Cyprus (Baier et al. 2009. The Amphibians and Reptiles of 
Cyprus. Edition Chimaira, Frankfurt am Main. 364 pp.); no spe-
cific locality (Szczerbak 2003. Guide to the Reptiles of the Eastern 
Palearctic. Krieger Publishing Company, Malabar, Florida. 260 
pp.). Sixteen eggs were deposited by H. nummifer from Armenia 
in August (Arakelyan et al. 2011. Herpetofauna of Armenia and 
Nagorno-Karabakh. Society for the Study of Amphibians and 
Reptiles, Ithaca, New York. 149 pp.). In this note we report a new 
minimum clutch size for H. nummifer from Israel. 

The lower body cavity of one female H. nummifer (SVL = 715 
mm, tail = 185 mm) collected June 2012 at Bet Zera (35.56667°E, 
32.68333°N; WGS 84), Jordan Valley Region and deposited in the 
Steinhardt Museum of Natural History (TAUM), Tel-Aviv Univer-
sity, Tel Aviv, Israel as TAUM 14639 was opened. Three oviductal 
eggs were noted: (1) 28.6 x 8.6 mm, (2) 26.9 x 8.6 mm, (3) 27.4 x 
8.5 mm). Three is a new minimum clutch size for H. nummifer.

STEPHEN R. GOLDBERG, Whittier College, Department of Biology, 
Whittier, California 90608, USA (e-mail: sgoldberg@whittier.edu); RACHEL 
SCHWARZ, Tel-Aviv University, Department of Zoology, Tel Aviv 6997801, 
Israel (e-mail: rachelschwarz13@gmail.com); EREZ MAZA, Tel-Aviv Univer-
sity, Steinhardt Museum of Natural History, Tel Aviv 6997801, Israel (e-mail: 
mazaerez@post.tau.ac.il). 

HYDROPHIS SEMPERI (Lake Taal Sea Snake). BEHAVIOR. Hy-
drophis semperi was discovered in 1881 on the island of Luzon in 
the northern Philippines (Garman 1881. Bull. Mus. Comp. Zool. 
8:85–93). This species is endemic to Lake Taal, a deep meso-eu-
trophic lake of volcanic-tectonic origin, and is one of two known 
species of sea snakes to inhabit freshwater lakes (Smith 1926. 
Monograph of the Sea-snakes [Hydrophiidae]. Oxford University 
Press, London. 130 pp.; Dunson 1975. The Biology of Sea Snakes. 
University Park Press, Baltimore, Maryland. 530 pp.). Few studies 
have been undertaken on the biology and ecology of H. semperi 
compared with other biotic elements of Lake Taal (Papa et al. 
2008. Zool. Stud. 47:535–543; Papa and Mamaril 2011. Phil. Sci. 
Lett. 4:1–10). Herein we describe the surfacing behavior of this 
unique and little-known sea snake.

Because the opportunity to perform direct observations via 
SCUBA diving is limited by the low rate of encounters and the 
low visibility due to increasingly eutrophic conditions, we ob-
served two captive adult specimens of H. semperi in a 3 x 6 x 3 

table 1. Monthly stages in the testicular cycle of nineteen adult Eire-
nis coronella males from Israel; * = residual sperm in lumina of semi-
niferous tubules.

Month N Regressed Recrudescence Spermiogenesis

March 5 3 2 0

April 11 6 5 0

May 1 0 1 0

August 1 0 0 1

October 1 1* 0 0
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m3 net enclosure placed in a shallow limnetic zone of the lake, 
where the species is known to occur. We were constrained to 
such a small sample size by local authorities, who only allowed 
us to capture two live H. semperi due to its apparent rarity and its 
threatened (“Vulnerable”) conservation status (www.iucnredlist.
org; 18 Nov 2016). We simulated the known microhabitat of the 
species (Garcia et al. 2014. Asian Herpetol. Res. 5:255–262) in the 
enclosure by including such elements as substrate, macrophytes, 
and crevices (replicated through folds in the nets). The snakes’ 
behaviour was recorded for 30 min every 3 h over a period of 3 
days (14–16 November 2012). We used a red light to observe the 
enclosure during the night to minimize possible stimulus from 
white light. 

Our observations revealed a distinct surfacing behaviour in 
H. semperi. It exhibits a “surface arching” movement when it 
rises to the water surface for inspiration. The motion begins with 
a nearly vertical, uninterrupted ascent of H. semperi to the sur-
face of the water. The sea snake appeared to drag its body with 
its head as it ascended, with the momentum of the action caus-
ing its head and neck to break the water surface. Its head briefly 
remained above the surface (1–2 s). It then formed an arch by 
diving back into the water as it swam towards the bottom, as op-
posed to simply descending in reverse motion (Fig. 1). This type 
of biomechanics is similar to other sea snake species that ascend 
to the water surface to respire (Heatwole et al. 1978. Rec. Aust. 
Mus. 31:737–761). We recorded this behavior 2–3 times both dur-
ing the day (0900 h) and at night (1800 h and 2100 h). Because 
H. semperi has a relatively small body size compared with other 
species of Hydrophis (Smith, op. cit.), it may visit the surface for 
inspiration more frequently. We also observed that activity of 
captive H. semperi was limited to moving from crevice to crevice 
and surfacing to breathe. 

We have presented important information on the behavior of 
H. semperi, which has implications for conservation and man-
agement. Hydrophis semperi faces pressure from aquaculture 
and open-water fishing practices. Aquaculture limits the space 
that H. semperi can occupy. Although they may avoid aquacul-
ture by resorting to open water areas, their surfacing behaviour 
makes them susceptible to gill-net fishing. In a lake ecosystem, 
these threats are magnified. Understanding the behavior of H. 
semperi could inform conservation decisions, which may lead 
to more effective and sustainable fishing practices that do not 
threaten the population of an important and endemic species.

We thank Pusod, Inc., Taal Lake Conservation Centre, Kilusan 
ng Maliliit na Mangingisda sa Lawa ng Taal (KMMLT; Lake Taal 
Fisherfolk Group), Research Centre for the Natural and Applied 
Sciences of the University of Santo Tomas, and the National Mu-
seum of the Philippines for supporting this project. Our research 
was funded by the Rufford Small Grants Foundation (Reference 
no. 11155-1).
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HYPSISCOPUS PLUMBEA (Boie’s Mud Snake). PREDATION. 
Homalopsid snakes have been recorded to fall prey to small 
mammals (Nandi 1984. J. Bombay Nat. Hist. 81:183), monitor liz-
ards (Voris and Murphy 2002. J. Nat. Hist. 36:1621–1632), croco-
diles and turtles (Taylor 1979. Aust. Wildl. Res. 6:347–359), other 
snakes (Smith 1914. J. Nat. Hist. Soc. Siam 1:93–104), and sharks 
(Lyle and Timms 1987. Copeia 1987:802–803). However, their 
predators are not confined to vertebrates. Crabs have been de-
scribed as “perhaps the most important invertebrate predators” 
on snakes (Murphy 2010. Secrets of the Snake Charmer. iUni-
verse, New York, New York. 197 pp.). Voris and Jeffries (1995. J. 
Trop. Ecol. 11:569–576) found snake scales and vertebrae in the 
gut contents of 5% of the Common Mangrove Crab (Scylla sera-
ta). Maitland (2003. J. Crustacean Biol. 23:241–246) also recorded 
six instances of the freshwater land crab Eudaniela garmani pre-
dating upon arboreal snakes in the Caribbean. Here we report an 
observation of a freshwater crab (Family: Potamidae) feeding on 
a mud snake (Homalopsidae).

At ca. 1500 h on 4 July 2012, a Johora tiomanensis (carapace 
width ca. 5 cm) was observed feeding on the dismembered car-
cass of a Hypsiscopus plumbea (Fig. 1). This incident was ob-
served on the bank of Sungai Paya, Tioman Island, off the east 
coast of Peninsular Malaysia (2.7879°N, 104.1250°E; WGS 84). 
Hypsiscopus plumbea occurs throughout Southeast Asia and is 
a locally abundant snake (Voris and Karns 1996. Herpetol. Nat. 

Fig. 1. Hydrophis semperi showing its unique “surface arching” sur-
facing behavior. 

Fig. 1. Freshwater crab (Johora tiomanensis) feeding on a Hypsiscopus 
plumbea on Tioman Island, off the east coast of Peninsular Malaysia. 
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Hist. 4:111–126). Found in freshwater streams and rice paddies, 
it is harvested for human consumption. Johora tiomanensis is 
a small freshwater crab endemic to the southern drainages of 
southern Tioman Island (Esser and Cumberlidge 2008. The IUCN 
Red List of Threatened Species) and is classified as Near Threat-
ened. As freshwater crabs are generally omnivorous scavengers 
that feed on organic detritus (Ng and Yeo 2013. Nature in Singa-
pore 6:207–210), it is possible that the H. plumbea was already 
dead prior to the observation and ended up as an opportunistic 
meal for the J. tiomanensis. Nevertheless, its congener J. singapo-
rensis has been observed to practice cannibalism (Yeo and Lim 
2010. Private Lives: An Exposé of Singapore’s Freshwaters. Raffles 
Museum of Biodiversity Research, Singapore. 258 pp.), it is there-
fore probable that this was a predation event. 

MARY-RUTH LOW, Wildlife Reserves Singapore, 80 Mandai Lake Rd, 
Singapore 729628 (e-mail: maryruth.low@wrs.com.sg); LAW ING SIND, 
221 Ang Mo Kio Ave 1, #04-763, Singapore 560221. 

INDOTYPHLOPS BRAMINUS (Brahminy Blind Snake). PRE-
DATION. Indotyphlops braminus and Rhinella marina are both 
exotic species in the state of Florida, USA, where they are often 
found in gardens, parks, and other developed areas (Meshaka et 
al. 2004. The Exotic Amphibians and Reptiles of Florida. Krieger 
Publishing Company, Malabar, Florida. 155 pp.). As R. marina 
is a large toad species known for its wide diet and opportunis-
tic feeding habits (Alexander 1965. Herpetologica 20:255–259; 
Krakaeur 1968. Herpetologica 24:214–221), we would expect 
them to readily consume and digest I. braminus, despite the two 
species lacking a shared evolutionary history. However, blind 
snakes are primarily fossorial (Vitt and Caldwell 2009. Herpetol-
ogy: An Introductory Biology of Amphibians and Reptiles, 3rd Ed. 
Academic Press, Burlington, Massachusetts. 697 pp.), which may 
make encounters with R. marina relatively infrequent. Here we 
report three observations of I. braminus that had been swallowed 
and passed undigested through R. marina.

Ten adult male R. marina (SUL = 95–125 mm; 90–180 g) 
were collected from Glades Pioneer Park in Belle Glade, Florida 
(26.6707°N, 80.6849°W; WGS 84) on the night of 24 October 2016. 
We found the first I. braminus that night, while it was emerging 
from the cloaca of one of the toads, and two other toads passed 
snakes through their digestive tracts within the following two 
days. All three I. braminus were dead when they emerged, but 
showed no signs of substantial tissue damage. Furthermore, no 
fecal matter was found with the snakes and they appeared to 
have passed through the toads entirely undigested. Each snake 
measured between 90–105 mm in total length, and had only 
minor skin lesions (Fig. 1). A brief examination of the feces of 
all toads collected that night revealed no evidence of any blind 
snakes that had been digested.

Although I. braminus have been previously found in the feces 
of R. marina in Florida (Meshaka et al., op. cit.), it is unclear how 
frequently R. marina consume these snakes and whether or not 
they typically succeed in digesting them. Researchers in Australia 
found dead blind snakes in either the feces or the guts of ten out 
of more than 3000 R. marina collected and examined, and only 
three of these snakes had passed through the stomach and intes-
tines undigested (Pizzatto et al. 2012. Herpetol. Review 43:469–
471). Additionally, a single I. braminus in the Indo-Australian 
island of Timor-Leste was reported to have emerged alive from 
the cloaca of another bufonid, Duttaphrynus melanostictus, but 
died a few hours later (O’Shea et al. 2013. Herpetol. Notes 6:467–
470). In our survey, three out of the ten toads collected at Glades 

Pioneer Park excreted undigested I. braminus, but no snakes 
were found among the other ten toads collected that night. In-
dotyphlops braminus may have been especially abundant in that 
particular park and/or recent rain may have brought the snakes 
to the surface. Although these two species are native to different 
continents, they both now occupy the same habitats throughout 
most of Florida, parts of Australia, and other subtropical and 
tropical regions worldwide. This novel interaction may become 
increasingly common as their populations continue to spread.

SARA ZLOTNIK (e-mail: szlotnik@purdue.edu) and BRIAN C. 
LEAVELL, Department of Biological Sciences, Purdue University, 915 West 
State Street, West Lafayette, Indiana 47907, USA; JAMES H. PENISTON, 
Department of Biology, University of Florida, 220 Bartram Hall, Gainesville, 
Florida 32611, USA

LEPTODEIRA ANNULATA (Banded Cat-eyed Snake). DIET. 
Leptodeira annulata is a common colubrid distributed from 
Mexico to Argentina that feeds primarily on frogs (Savage 2002. 
The Amphibians and Reptiles of Costa Rica: A Herpetofauna be-
tween Two Continents, between Two Seas. University of Chicago 
Press, Chicago, Illinois. 934 pp.). At ca. 2000 h on 21 June 2016, 

Fig. 1. Three Indotyphlops braminus that had been consumed by Rhi-
nella marina and passed through them undigested. Each row shows 
one individual from both the dorsal (A, C, E) and the ventral view (B, 
D, F).
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at the Surama Ecolodge, Upper Takutu-Upper Essequibo Region, 
Guyana (4.14555°N, 59.05960°W; WGS 84), we captured an adult 
L. annulata with an obvious bulge in its stomach. We palpated 
an adult (SVL = 3.6 cm) Elachistocleis surinamensis from its gut. 
The frog and snake were photographed, and the frog re-fed to 
the snake before its release (Fig. 1). Elachistocleis surinamensis 
is a small microhylid from the Guyana Shield region of South 
America (Cole et al. 2013. Proc. Biol. Soc. Washington 125:317–
578). Known predators of other Elachistocleis species include 
odonates (Linares et al. 2016. Salamandra 52:42–44), hemipter-
ans (Zaracho 2012. Herpetol. Notes 5:227–228), and the snake 
Liophis poecilogyrus (Ghizoni et al. 2009. Herpetol. Rev. 40:99). 
However, to our knowledge this is the first record of L. annulata 
as a predator of E. surinamensis.

We thank Charles J. Cole for verifying our species identifica-
tions and Lesley DeSouza and Alex Honorio for logistical support 
in Guyana. We are grateful for a George E. Burch fellowship (to 
CK) and a National Geographic Society Grant for Research and 
Exploration (9945-16). 
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LYCODON STRIATUS (Barred Wolf Snake). DIET. The genus 
Lycodon, comprising 50 species, is widespread from central 
through South and Southeast Asia. Lycodon striatus is a slender 

bodied snake that is found across parts of Afghanistan, Iran, 
Tajikistan, Uzbekistan, Pakistan, India, Sri Lanka and Nepal. 
Although Lycodon spp. are known to feed on geckos and skinks 
(Whitaker and Captain 2004. Snakes of India: The Field Guide. 
Draco Books, India. 481 pp.), little else is known about their diet. 
Here, I report the first instance of L. striatus feeding upon an 
Ophisops leschunaultii (Snake Eyed Lacertid) in South India. 

On 4 April 2009, I observed an L. striatus at 0730 h in a small, 
shallow, burrow about one foot off the ground along the road 
verge near Ragihalli (12.7827°N, 77.5882°E; 900 m elev.) within 
the Bannerghatta National Park, south of the Bengaluru City, 
Karnataka, India. The snake plunged its head into the loose san-
dy soil, with the remainder of its body in loose coils and the tail 
whipping around. In one quick motion, the tail flipped over and 
the snake coiled around a lizard; it bit the lizard near the base of 
its tail and began chewing for ca. 6 min, until the lizard stopped 
moving. The snake appeared to be gasping for air and after rest-
ing, it loosened its coils from around the lizard’s body and began 
ingesting the lizard, head first and fully ingested the lizard in 10 
minutes. In total, the snake handled the lizard for a total duration 
of 28 minutes from capture to ingestion (Fig. 1).

Ophisops leschunaultii, belongs to the family Lacertidae, 
which is widespread across Europe, Africa and Asia. Lacertids are 
fast, diurnal lizards found in open areas. While O. leschunaultii 

Fig. 1. A) Elachistocleis surinamensis, palped from the stomach of a 
Leptodeira annulata, in Surama, Guyana; B) L. annulata re-ingesting 
the frog.

Fig 1. Predation of Ophisops leschunaultii by Lycodon striatus in 
South India. 
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are commonly seen basking on rocks, little else is known about 
them and the burrowing behavior reported here could be reflect 
refugia use or predator avoidance behavior. My observations 
adds another group of hard scaled lizards to the durophagous 
habit of Lycodon species. It also demonstrates that L. striatus is 
not entirely nocturnal.

I thank Akshay Khandekar for identifying the lizard, and 
Varad Giri for constructive comments on the manuscript. 
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LYTORHYNCHUS DIADEMA (Crowned Leaf-nosed Snake). 
REPRODUCTION. Lytorhynchus diadema occurs across North 
Africa from Morocco to Egypt and eastwards to southern Israel, 
southern Jordan, Saudi Arabia, Kuwait, Iraq and southwestern 
Iran (Werner 2016. Reptile Life in the Land of Israel with Com-
ments on Adjacent Regions. Edition Chimaira, Frankfurt am 
Main. 494 pp.). It is reported to mate in April–May, egg laying oc-
curs in June–July and clutches range from 3–5 (Werner, op. cit.). 
Eggs hatch in August (Bar and Haimovitch 2011. A Field Guide 
to Reptiles and Amphibians of Israel, Herzilya, Israel. 245 pp.). In 
this note we describe events in the testicular cycle of L. diadema 
from Israel. 

A sample of 8 adult L. diadema males (mean SVL = 304.8 mm 
± 59.4 SD, range = 232–410 mm), collected 1952 to 2015, and de-
posited in the Steinhardt Museum of Natural History (TAUM), 
University of Tel-Aviv, Tel Aviv, Israel was examined (by region): 
Central Negev TAUM 3565, 5349, 8578; HaSharon TAUM 174; 
Northern Negev TAUM 2150, 17215, 17277; Southern Negev 
TAUM 2212. The lower part of the body cavity was opened and 
the left testis was removed, embedded in paraffin, histologi-
cal sections were cut at 5 µm and stained by Harris hematoxy-
lin followed by eosin counterstain. Histology slides are depos-
ited at TAUM. Four stages were observed in the testicular cycle 
(Table 1): 1) Regressed: germinal epithelium is reduced to 1–3 
layers of spermatogonia and interspersed Sertoli cells; 2) Early 
recrudescence: renewal of germinal epithelium for next period 
of spermiogenesis. There is an increase in cellularity (consist-
ing of primary and secondary spermatocytes) when compared 
to regressed testes; 3) Late recrudescence = incipient spermio-
genesis: metamorphosing spermatids predominate, just prior to 
sperm formation; 4) Spermiogenesis, lumina of the seminiferous 
tubules are lined by sperm or clusters of metamorphosing sper-
matids. The smallest reproductively active male (late recrudes-
cence) measured 232 mm SVL (TAUM 8578) and was collected 
in May.

The presence of two males exhibiting spermiogenesis, (one 
from April and one from June) (Table 1) and one just prior 
to spermiogenesis from May is evidence that L. diadema is a 
spring breeder and supports statements to that effect in Werner 
(op. cit.) and Bar and Haimovitch (op. cit.). The occurrence of 
one male with a regressed testis from June (Table 1) suggests 
the breeding cycle of L. diadema is coming to a close in that 
month. 

We thank Shai Meiri (TAUM) for permission to examine L. 
diadema and the National Collections of Natural History at Tel-
Aviv University for providing the L. diadema to examine.
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MICRURUS NARDUCCII (LEPTOMICRURUS NARDUCCII) (An-
dean Blackback Coralsnake). DIET. The genus Micrurus cur-
rently contains 79 recognized species (www.reptile-database.
org; 14 Feb 2017) distributed from the southern United States 
to central Argentina (Campbell and Lamar 2004. The Venomous 
Reptiles of the Western Hemisphere. Cornell University Press, 
Ithaca, New York. 870 pp.). These snakes feed predominantly on 
other snakes, lizards, and amphisbaenians (Greene 1984. Univ. 
Kansas Mus. Nat. Hist. Spec. Publ. 10:147–162; Sazima and Abe 
1999. Stud. Neotrop. Fauna Environ. 26:159–164). Additionally, 
some records exist of Micrurus snakes feeding on caecilians, but 
these observations are presumed to be infrequent (Marques and 

table 1. Monthly stages in the testicular cycle of 8 adult Lytorhynchus 
diadema males from Israel.

Month N Regressed Early  Late Spermiogenesis
   Recrudescence  Recrudescence 

February 1 1 0 0 0

March 1 0 1 0 0

April 1 0 0 0 1

May 1 0 0 1 0

June 2 1 0 0 1

July 1 1 0 0 0

August 1 0 1 0 0 Fig 1. A) Micrurus narduccii feeding on Oscaecilia cf. bassleri. B) M. 
narduccii displaying aposematic coloration.
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Sazima 1997. Herpetol. Nat. Hist. 5:88–93; Viana and de Mello 
Mendes 2015. Herpetol. Notes 8:445–447).

At 1440 h on 22 May 2016, a M. narduccii was observed 
feeding on a Oscaecilia cf. bassleri (Fig. 1A) at the Jatun Sacha 
Biological Reserve in the tropical rainforest region of the upper 
Napo River in the Ecuadorian Amazon (1.0730°S, 77.6158°W, 
WGS 84; 437 m elev.). When approached for closer inspection, 
it reacted by flipping its entire body in order to display its 
ventral coloration, without releasing its prey (Fig. 1B). Micrurus 
narduccii has not been previously reported feeding on caecilians. 
Marques and Sazima (1997) suggested that caecilians might 
be underrepresented in gut content analyses of neotropical 
Micrurus due to the fact that they leave few identifiable remains 
after digestion. There is an obvious knowledge gap regarding 
behavior and general ecology of the genus Micrurus; some 
species may prey on caecilians more frequently than has 
previously been recognized. 

I am very grateful to Andrea Narvaez and Mark Wilkinson for 
their assistance in identifying the coral snake and caecilian, re-
spectively.
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MIXCOATLUS BARBOURI (Barbour’s Montane Pitviper). DIET. 
Formerly known as Porthidium barbouri or Cerrophidion barbo-
uri (Jadin et al. 2011. Zool. J. Linn. Soc. 163:943–958), Mixcoatlus 
barbouri is a small (30–40 cm), stout pitviper endemic to pine-
oak and cloud forests in two highland areas of the Sierra Madre 
del Sur in central Guerrero, México (Campbell and Lamar 2004. 
The Venomous Reptiles of the Western Hemisphere. Cornell Uni-
versity Press, Ithaca, New York. 976 pp.). Almost no information 
on the natural history of this species exists. Campbell (1988. Acta 
Zool. Mexicana 26:1–32) reported “a small unidentified mouse,” 
“rodent hair,” and two Mesaspis gadovii (Gadow’s Alligator Liz-
ard; formerly Barisia gadovii) from the stomachs and scat of six 
individuals. Here we report a novel prey item (Neotoma picta; 
Painted Wood Rat; species fide Edwards and Bradley 2002. J. 
Mammal. 83:20–30) eaten by M. barbouri.

At 0130 h on 31 August 1999, we caught an adult M. barbo-
uri (SVL = 37.92 cm, tail length = 8.10 cm) actively crawling on 
the forest floor, in a cloud forest fragment at Parque Ecológico de 
Omiltemi, 2 km SE of Laguna Agua Fría, Ejido Chacuilapa, mu-
nicipality of Leonardo Bravo, Guerrero, México (2380 m elev.). 
The M. barbouri regurgitated three juvenile N. picta (verified 
by Héctor Olguín Monroy) measuring 5.5, 5.3, and 4.4 cm SVL 

(Fig. 1). Presumably all three individuals were littermates (three 
is the maximum litter size of N. picta; Cornely and Baker 1986. 
Mammalian Species 262:1–7). This cricetid rat is abundant and 
endemic to the Sierra Madre del Sur in Guerrero (Ceballos 2014. 
Mammals of Mexico. Johns Hopkins University Press, Baltimore, 
Maryland. 974 pp.). 

EDMUNDO PÉREZ-RAMOS (e-mail: munditastres@yahoo.com.mx), 
LIVIA LEÓN-PANIAGUA, Museo de Zoología, Facultad de Ciencias, UNAM, 
Ciudad Universitaria, Circuito Exterior S/N, Coyoacán, México, D.F. 04510, 
México (e-mail: llp@ciencias.unam.mx); ESTRELLA MOCIÑO DELOYA, De-
partamento de Zoología, Universidad de Granada, Campus Universitario 
de Fuentenueva, Facultad de Ciencias, Granada 18071, España (e-mail: al-
lertsemoci@yahoo.com).

NERODIA CLARKII (Saltmarsh Watersnake). RETREAT SITE 
/ HABITAT USE. Crayfish (Procambarus spp.) burrows provide 
shelter for a number of semiaquatic snake species and may be 
ecologically significant structures owing to their abundance in 
many aquatic habitats (Kofron 1978. J. Herpetol. 4:543–554). 
Nerodia clarkii are semiaquatic snakes adapted to living in coast-
al brackish habitats along the Gulf of Mexico and Atlantic coast of 
Florida, USA (Gibbons and Dorcas 2004. North American Water-
snakes. University of Oklahoma Press, Norman, Oklahoma. 438 
pp.). Little is known about the natural history and retreat sites of 
N. clarkii relative to other Nerodia species.

At 1037 h on 28 January 2017, at Turtle Cove Research Station, 
St. John the Baptist Parish, Louisiana, USA (30.294°N, 90.335°W, 
WGS 84; 0.5 m elev.), we observed an individual N. clarkii (SVL 
= 300 mm) sharing a crayfish burrow (Procambarus sp.) with a 
similarly sized individual N. fasciata. The crayfish burrow was 
located underneath a wooden plank (5 cm x 10 cm x 1.2 m) in a 
thicket of Saltbrush (Baccharis halimifolia) and was constructed 
in clay soil adjacent to a tract of open marsh dominated by Bull-
tongue (Sagittaria lancifolia). Upon flipping the plank, we ob-
served the head of an individual N. clarkii retract into the burrow 
entrance. We immediately excavated the snake, and discovered 
an individual N. fasciata cohabitating the burrow. The burrow 
opening was 15 cm above the water table, and thus was almost 
fully inundated, and was ca. 20 mm in diameter.

The snakes may have been overwintering in the burrow, 
given the time of year and weather conditions (overcast, air 
temperature = 9°C). However, an unusually mild winter may have 
facilitated intermittent activity. Both animals appeared lethargic 
from the cool weather but were otherwise externally healthy. 
We are unaware of any other observations of N. clarkii utilizing 
crayfish burrows. 

In addition to this being the first recorded observation of 
crayfish burrow use by N. clarkii, it also represents one of the 
most northerly observations of N. clarkii, with few individuals 
having been found on the north shore of Lake Pontchartrain 
(Lawson et al. 1991. Copeia 1991:638–659). Prior to recent 
hurricane events, N. clarkii rarely had been recorded in the 
northern and western Pontchartrain Basin (B. Crother and C. 
Fontenot, Jr., pers. comm.), but this and recently collected 
specimens nearby in March 2009 and March 2016 (vouchers 
SLU 390, SLU 5950) suggest that this species is now resident in 
more northern reaches of the Gulf Coast than it was historically, 
potentially moving inland along with saltwater intrusion (Barlow 
and Reichard 2010. Hydrogeology J. 18:247–260, and references 
therein).

OLIVER LJUSTINA (e-mail: oliver.ljustina@selu.edu), JAMES A. ERD-
MANN (e-mail: james.erdmann@southeastern.edu), and J. SEAN DOODY, 

Fig. 1. Litter of the Neotoma picta (Painted Wood Rat) regurgitated 
by Mixcoatlus barbouri at Parque Ecológico de Omiltemi, Guerrero, 
México.
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Southeastern Louisiana University Department of Biological Sciences, SLU 
10736, Hammond, Louisiana 70402, USA (e-mail: jseandoody@gmail.com).

PANTHEROPHIS SPILOIDES (Gray Ratsnake). DIET AND MOR-
TALITY. Snakes are major predators of birds, particularly of their 
eggs and nestlings (DeGregorio et al. 2014. J. Avian Biol. 45:325–
333). As such, snakes frequently face defensive tactics of parent 
birds while raiding their nests (Fitch 1963. Copeia 1963:649–658). 
When a snake raids a bird nest and is attacked by the parent(s), 
outcomes include successful consumption of eggs or nestlings, 
the parent birds successfully driving off the snake, or both. Per-
haps a less likely outcome would be the parent bird(s) killing the 
snake after the snake had consumed a nestling. Here we report 
finding a dead P. spiloides that was apparently killed by one or 
more Picoides villosus (Hairy Woodpecker), after the snake had 
consumed a nestling.

At 1302 h on 20 March 2016, we discovered a dead P. spiloides 
in a hardwood bottomland forest in the Bonnet Carre Spillway 
near New Orleans, Louisiana, USA (30.023996°N, 90.444811°W, 
WGS 84; 8 m elev.). The snake was on leaf litter at the base of an 
Acer negundo (Box Elder) tree. It had an obvious (bulging) prey 
item in its stomach, and was freshly killed (it had no foul smell 
and showed no signs of rigor mortis). We dissected the snake 
with a knife, revealing a nestling P. villosus in the stomach (Fig. 
1; distinguished from Dryobates pubescens [Downy Woodpecker] 
by the relatively longer bill). The P. villosus showed no evidence 
of being digested other than being wet. Pin feathers indicated 
that the bird was near fledging. Further inspection of the snake 
revealed puncture marks that apparently proved fatal. One punc-
ture mark went completely through the body (bloodied holes on 
either side of the body) and a second puncture that had caved in 
the top of the skull. There was no evidence of attempted preda-
tion on the snake. There were two nest cavities in the tree above 
the dead snake at heights of 7 m and 8 m. We did not observe 
any adult birds. The snake was a subadult male (SVL = 76.4 cm, 
TL = 93.6 cm), based on Blouin-Demers et al. (2002. Can. J. Zool. 
256:1–10).

The weight of the evidence suggests that the parent bird(s) 
killed the snake after it had consumed a nestling, and perhaps as 
it attempted to consume a second nestling. The snake was found 
directly below two woodpecker chambers, and the wounds 
matched those which a woodpecker would inflict; a predator 
would likely not have abandoned the snake, unless the preda-
tor was chased away. An alternative possibility is that a mixed 
species flock of birds mobbed and killed the snake. For example, 
Fitch (op. cit.) reported Downy Woodpeckers (Dryobates pubes-
cens) mobbing P. obsoletus (Western Rat Snake) along with up to 
nine other species of birds. However, while mixed-species mob-
bing is common (pers. obs.), it rarely includes killing (Lorenz 
1966. On Aggression. Harcourt, Brace and World, Inc., New York. 
273 pp.). It is also unlikely that any bird species that would not 
prey upon the snake could inflict the injuries that we observed 
on the snake. 

Predator-prey interactions between rat snakes and nesting 
woodpeckers appear to be common in North America, and 
include a diversity of responses. For example, a Hylatomus 
pileatus (Pileated Woodpecker) attacked and probably killed a 
P. obsoletus at the bird’s nest (Nolan 1959. Wilson Bull. 71:381–
382), and a male Centurus carolinus (Red-bellied Woodpecker) 
successfully defended its nest against a P. obsoletus (Boone 1960 
in Jackson 1970. Wilson Bull. 82:329–330). In two contrasting 
cases, C. carolinus showed limited nest defense as their young 

were preyed upon by P. obsoletus and P. spiloides (Stickel 1962. 
Auk 79:118–119); www.youtube.com/watch?v=Dk2gb3qKsnM). 
Similarly, a female Colaptes auratus (Northern Flicker) perched 
quietly nearby as a P. obsoletus preyed upon three of its nestlings 
(Jackson, op. cit.).

Our observation is the first to document a Hairy Woodpecker 
apparently killing a nest-raiding P. spiloides, and may represent 
the first record of that species in the diet of P. spiloides. Stevenson 
and Anderson (1994. The Birdlife of Florida. University Press 
of Florida, Gainesville. 892 pp.) stated that “rat snakes” prey 
upon Hairy Woodpeckers, but no specific references are given. 
Fitch (op. cit.) reported that birds (mostly eggs and nestlings) 
comprised 23% of the diet of P. obsoletus in Kansas (42% 
during the peak of bird breeding activity), but did not report 
woodpeckers. However, based on the anecdotes cited above, and 
on their shared microhabitat, woodpecker nestlings and eggs, 
including Hairy Woodpeckers, are likely a common food item of 
both P. spiloides and P. obsoletus.

J. SEAN DOODY (e-mail: jseandoody@gmail.com and CODY GOD-
WIN, Department of Biological Sciences, Southeastern Louisiana Univer-
sity, Hammond, Louisiana 70402, USA (e-mail: cody.godwin@selu.edu); 
CHRIS BRANTLEY, Bonnet Carre Spillway, U.S. Corps of Engineers, 7400 
Leake Avenue, New Orleans, Louisiana 70118, USA (e-mail: chris.brantley@
charter.net).

PHILODRYAS NATTERERI (Paraguay Green Racer). DIET. Philo-
dryas nattereri is a medium-sized dipsadine snake that is widely 
distributed in open landscapes of Brazil and Paraguay, in the 
Caatinga, Cerrado, and Pantanal biomes (Wallach et al. 2014. 
Snakes of the World: A Catalogue of Living and Extinct Species. 
CRC Press, Boca Raton, Florida. 1227 pp.; Smith et al. 2013. Her-
petozoa 26:91–94). It is diurnal, mostly terrestrial, and has gen-
eralist feeding habits, consuming mainly lizards, small rodents, 
amphibians, and birds (Vitt 1980. Pap. Avul. Zool. 34:87–98; 
Guedes et al. 2014. Zootaxa. 3863:1–93). Here we report the sec-
ond documented event of P. nattereri feeding on snakes, and the 
first of it preying on another species of Dipsadidae.

At 1432 h on 11 July 2005, an adult male P. nattereri (SVL = 
84.0 cm; tail length = 40.0 cm; 198 g) was collected alive on the 
grounds of the Seridó Ecological Station, in the municipality 
of Serra Negra do Norte, state of Rio Grande do Norte, Brazil 
(6.57944°S, 37.25527°W, SIRGAS-2000; 500 m elev.). When 

Fig. 1. Dead Pantherophis spiloides, showing puncture marks and 
nestling Picoides villosus (Hairy Woodpecker) extracted from its 
stomach. A deep puncture wound is visible about 7 cm behind the 
head.
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dissected, its stomach contained a Leptodeira annulata (Banded 
Cat-eyed Snake), ingested head first. The L. annulata was found 
in an early stage of digestion and had a total length of ca. 50 cm 
(Fig. 1). Leptodeira annulata is a common, arboreal, nocturnal 
species that is widespread in Latin America (Guedes et al., op. 
cit.; Wallach et al., op. cit.). Despite the large and overlapping 
distribution of both species and the relatively large amount of 
data on the diet of P. nattereri available in the literature (Vitt, op. 
cit.; Vitt and Vangilder 1983. Amphibia-Reptilia 4:273–296), this 
is only the second report of snake ingestion by this species (first 
was an Oxybelis aeneus; Mesquita et al. 2009. Herpetol. Bull. 
108:36–37), which suggests that ophiophagy is rare and perhaps 
incidental in P. nattereri.

Both snakes were deposited in the Herpetological Collection 
of the Federal University of Rio Grande do Norte (CHBEZ 1127) 
and were collected under permission of Brazilian Institute for the 
Environment and Natural Resources (IBAMA 02021.000075/2006-
71). Funding was provided by FAPESP (2013/04170-8 and 
2014/18837-7).

THAÍS BARRETO GUEDES, Universidade Federal de São Paulo, De-
partamento de Ecologia e Biologia Evolutiva, 0972-270. Diadema, SP, Brazil; 
e-mail: contact@tbguedes.com.

PITUOPHIS MELANOLEUCUS MUGITUS (Florida Pinesnake). 
REPRODUCTION / NEST SITE. On 24 October 1997, I found a 
hatchling Pituophis melanoleucus mugitus emerging from the 
soil of an active (i.e., occupied) Gopher Tortoise (Gopherus poly-
phemus) burrow apron in open-canopied and fire-managed xe-
ric Longleaf Pine (Pinus palustris) – Wiregrass (Aristida stricta) 
sandhill habitat on Fort Stewart, Evans County, Georgia, USA 
(32.112943°N, 81.801391°W; NAD 83). The snake (total length = 
40.6 cm, still with fresh umbilical scar) was stretched out and 
stationary when I spotted it, with the anterior half of its body 
protruding from the sand of the burrow apron. After capturing 
the snake, I excavated the tunnel (that the snake had occupied) 
into the burrow apron and at a depth of ca. 20 cm located a cav-
ity containing a clutch of six recently-hatched pinesnake eggs; 
apparently the other hatchlings had already dispersed. This nest 
was located in fine, slightly damp sand (the soil type at this lo-
cality is Bonifay, a well-drained sandy soil), ca. 75 cm from the 
entrance of the tortoise burrow; a hatched tortoise nest was also 
located in the burrow apron, ca. 30 cm from the pinesnake nest. 
This is the first observation of a P. m. mugitus nest in the wild 
(Krysko et al. In press. Amphibians and Reptiles of Florida. Uni-
versity Press of Florida, Gainesville).

DIRK J. STEVENSON, 414 Club Drive, Hinesville, Georiga 31313, USA; 
e-mail: eelmoccasin@yahoo.com.

PLATYCEPS ROGERSI (Rogers’ Racer). REPRODUCTION. Platy-
ceps rogersi occurs in Libya, Egypt, Israel, Jordan, Lebanon, Syria, 

Iraq, and Saudi Arabia (Bar and Haimovitch 2011. A Field Guide 
to Reptiles and Amphibians of Israel. Pazbar Ltd., Herzliya, Is-
rael. 246 pp.). Platyceps rogersi is mainly diurnal and feeds on 
lizards and some small mammals (Bar and Haimovitch, op. cit.). 
Egg deposition occurs in July; a clutch of five eggs is reported for 
P. rogersi in Werner (2016. Reptile Life in the Land of Israel with 
Comments on Adjacent Regions. Edition Chimaira, Frankfurt am 
Main. 494 pp.). In this note we present information on the timing 
of the testicular cycle.

The testes of ten adults and one subadult male of P. rogersi 
from Israel, collected 1952 to 2015, and deposited in the Stein-
hardt Museum of Natural History (TAUM), Tel-Aviv University, 
Tel Aviv, Israel were histologically examined. These were by re-
gion: Central Negev (TAUM 133, 7668, 8564, 8619, 13245, 15937, 
16141, 16904, 17740; Northern Negev (TAUM 17251, 17406). The 
lower part of the body cavity was opened and the left testis was 
removed, histological sections were cut at 5 µm and stained by 
Harris hematoxylin followed by eosin counterstain. Histology 
slides were deposited at TAUM. 

Three stages were noted in the testicular cycle (Table 1): 1) 
Regressed: seminiferous tubules contain spermatogonia and 
interspersed Sertoli cells; 2) Late Recrudescence: just prior 
to sperm formation, germ cells have markedly increased and 
consist primarily of secondary spermatocytes and spermatids; 
3) Spermiogenesis: seminiferous tubules are lined by sperm or 
rows of metamorphosing spermatids. The presence of 7/8 (88%) 
of males from April to June) undergoing spermiogenesis (the 
remaining male exhibited late recrudescence) indicates P. rogersi 
is a spring breeder. The smallest reproductively mature male 
(spermiogenesis) measured 393 mm SVL (TAUM 8619). One 
smaller male (TAUM 133) with regressed seminiferous tubules 
(SVL = 275 mm) was considered to be a subadult. The presence 
of one September male (TAUM 17740, SVL = 570 mm) with a 
regressed testis (Table 1) suggests P. rogersi does not produce 
sperm during autumn, although this is the only male we examined 
from this period. From the above, it appears P. rogersi follows 
a spermatogenesis of mixed type B (sensu Saint Girons 1982. 
Herpetologica 38:5–16) with spermiogenesis and mating in spring. 

We thank Shai Meiri (TAUM) for permission to examine P. 
rogersi and the National Collections of Natural History at Tel-Aviv 
University for providing the P. rogersi to examine.

STEPHEN R. GOLDBERG, Whittier College, Department of Biology, 
Whittier, California 90608, USA (e-mail: sgoldberg@whittier.edu); RACHEL 
SCHWARZ, Tel-Aviv University, Department of Zoology, Tel Aviv 6997801, 
Israel (e-mail: rachelschwarz13@gmail.com); SIMON JAMISON, Tel-Aviv 
University, Department of Zoology, Tel Aviv 6997801, Israel (e-mail: simon-
jamison@mail.tau.ac.il); EREZ MAZA, Tel-Aviv University, Steinhardt Mu-
seum of Natural History, Tel Aviv 6997801, Israel (e-mail: mazaerez@post.
tau.ac.il). 

Fig. 1. Specimen of Leptodeira annulata removed from the stomach 
of Philodryas nattereri.

table 1. Monthly stages in the testicular cycle of 10 Platyceps rogersi 
from Israel.

Month N Regressed Late Spermiogenesis
   Recrudescence

February 1 1 0 0

April 2 0 1 1

May 2 0 0 2

June 4 0 0 4

September 1 1 0 0
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PORTHIDIUM LANSBERGII (Lansberg’s Hognose Viper). DIET 
AND HABITAT USE. Porthidium lansbergii is a medium-sized vi-
per that inhabits arid zones of Panama and northwestern South 
America in Colombia, Ecuador, and Venezuela, below 1200 m 
(Galvis-Peñuela et al. 2010. Fauna Silvestre de la Reserva Forestal 
Protectora Montes de Oca, La Guajira, Colombia. Corporación 
Autónoma Regional de La Guajira, Colombia. 822 pp.). The diet 
of Porthidium spp. includes lizards, anurans, and mammals 
(Campbell and Lamar 2004. Venomous Reptiles of the Western 
Hemisphere. Cornell University Press, Ithaca, New York. 898 pp.). 
The use of vertical strata by these snakes has been reported for 
P. nasutum, which has been observed climbing in to low bushes 
(Campbell and Lamar, op. cit.). Perching behavior also has been 
briefly described for P. lansbergii. Galvis-Peñuela et al. (op. cit.), 
note that this species tends to perch a few centimeters above the 
ground. These authors do not find any correlate for this behavior 
with any age or physiological state such as digestion. 

On 20 November 2009 at 1900 h, an adult female P. lansbergii 
(SVL = 490 mm) (tail length = 38 mm), was captured at the 
Vereda el Corral de San Luis Beltran, Municipality of Tubará, 
department of Atlántico, Colombia. The specimen was observed 
and photographed while perched in a bush (Sida sp., Malvaceae), 
70 cm above the ground (Fig. 1). The observation occurred in a 
location with inhabited houses; having constant movement 
of people, even during nighttime. The snake was captured, 
sacrificed, and deposited in the Museo de Historia Natural de la 

Universidad de los Andes (ANDES R 0220). Later, the specimen’s 
stomach was dissected, revealing a partially digested Ameiva sp. 
(Fig. 2). Ameiva lizards are terrestrial teiids and tend to be mostly 
active in the hottest hours of the day, whereas Porthidium spp. 
are sit-and-wait predators beneath or on leaf litter. Perching 
behavior in P. lansbergii could be related to avoiding predators 
while digesting prey. 

I thank Natalia Rodriguez Salcedo for photographs of the 
specimen, and John D. Willson and team for comments and cor-
rections on the present note. We are grateful to the members of 
Mendoza-Beltran and Mendoza-Blanco families; thanks to them 
it is possible to perform research on amphibians and reptiles in 
Corrales de San Luis, Tubará. Special thanks to Luz Mery, Hugo, 
Jairo, and Miguel Mendoza-Roldan for their love and support. 

JUAN SALVADOR MENDOZA R, Museo de Historia Natural ANDES, 
Universidad de los Andes, Bogotá, Colombia; e-mail: js.mendoza122@uni-
andes.edu.co. 

PTYAS MUCOSA (Indian Rat Snake). DIET / CANNIBALISM. 
Ptyas mucosa is known to feed on a range of prey, including frogs, 
toads, lizards, rats, bats, snakes, and in one case, a young tortoise 
(Whitaker and Captain 2004. Snakes of India. Macmillan India 
Limited, New Delhi. 124 pp.). Here we report a P. mucosa involved 
in cannibalism, at Henry’s Island, (21.5769°N, 88.2923°E, WGS 
84; 1 m elev.) West Bengal, India. On 4 October 2016, at ca. 1130 
h, we observed a P. mucosa (total length ca. 2 m) coiling around 
another P. mucosa (total length ca. 1.33 m). The larger snake 
had swallowed the anterior half of the smaller one, while the 
victim was still alive and moving. In response to our presence, 
the depredating P. mucosa slithered into a nearby mangrove 
bush, where it finished swallowing the prey in approximately 
15 min. Afterwards, it came out again and lay in the open for 
few seconds before moving at a fast pace into another patch 
of mangrove bushes. The incident took place in an open patch 
of land surrounded by bushy vegetation, including French 
Tamarisk (Tamarix gallica), Sea Holly (Acanthus ilicifolius), and 
groves of Keya trees (Pandanus sp.). We thank Ashok Captain for 
his valuable input.

ANWESHA SAHA, Ashoka Trust for Research in Ecology and Environ-
ment (ATREE), Suri Sehgal Centre for Biodiversity and Conservation Royal 
Enclave, Srirampura, Jakkur Post, Bangalore-560064 (e-mail: sahaanwesha.
saha@gmail.com); ANIRBAN CHAUDHURI, 1/211, Jodhpur Park, Kolkata 
700068, West Bengal, India (e-mail: abchaudhuri@gmail.com). 

RHINOBOTHRYUM LENTIGINOSUM (Amazon Banded Snake). 
REPRODUCTION. Rhinobothryum lentiginosum is a coralsnake 
mimic widely distributed in the Amazon Basin (Gomez de Arru-
da et al. 2015. Salamandra 51:199–205). This species is terrestrial 
and arboreal and feeds primarily on lizards (Oliveira and Martins 

Fig. 1. Porthidium lansbergii (ANDES R 0220) perched on a bush 70 
cm above ground. Note the food bolus present in the front coil.

Fig. 2. Porthidium lansbergii (ANDES R 0220) with Ameiva sp. re-
moved from its stomach.

Fig. 1. Ptyas mucosa feeding on a smaller conspecific.



Herpetological Review 48(3), 2017

682    NATURAL HISTORY NOTES

1998. Herpetol. Nat. Hist. 6:708–150). The ecology and natural 
history of R. lentiginosum is poorly known. However, some data 
about its reproduction—based in the conditions of ovarian fol-
licles, oviduct, and presence of juveniles with umbilical scar—are 
available (Gomez de Arruda et al., op. cit.). 

On 5 August 2015 at 1610 h, DC encountered three adult 
Rhinobothryum lentiginosum (two males and one female) 
mating on the trunk of a slender tree (Fig. 1), 2 m above ground 
level in secondary forest. The observation was made near Refugio 
Amazonas, a lodge located in the buffer zone of the Tambopata 
National Reserve (12.87224°S, 69.40673°W; 206 m elev.), Madre 
de Dios department, Peru. It was possible to determine that two 
individuals were males by their courtship behavior: bumping 
the chin on the back of female’s head and crawling over her 
body. Both males were slightly larger than the female. Only one 
achieved copulation (Fig. 1). The mating was observed during 
the dry season for around 45 min. To our knowledge, this is the 
first record of mating in the wild for R. lentiginosum. 

We are thankful for the hospitality of Kurt Holle and Rainfor-
est Expeditions, and Consultores Asociados en Naturaleza y De-
sarrollo (CANDES) for logistic support.

PABLO J. VENEGAS, División de Herpetología-Centro de Ornitología 
y Biodiversidad (CORBIDI), Santa Rita No. 105 Of. 202, Urb. Huertos de 
San Antonio, Surco, Lima, Perú (e-mail: sancarranca@yahoo.es); DANIEL 
COUCEIRO, Rainforest Expeditions S.A.C., Avenida del Aeropuerto Km.6 -La 

Joya- Puerto Maldonado, Madre de Dios, Perú (e-mail: daniel.couceiro.21@
gmail.com).

RHYNCHOCALAMUS MELANOCEPHALUS (Palestine Kukri 
Snake). REPRODUCTION. Rhynchocalamus melanocephalus is 
known from southern Turkey, Syria, Lebanon, Israel, Jordan, and 
northern Arabia (Werner 2016. Reptile Life in the Land of Israel 
with Comments on Adjacent Regions. Edition Chimaira, Franfurt 
am Main. 494 pp.). There is a report that R. melanocephalus pro-
duces small clutches of eggs (Bar and Haimovitch 2011. A Field 
Guide to Reptiles of Israel. Herzilya, Israel. 245 pp.). In this note 
we present additional data on the reproductive cycle of R. mela-
nocephalus.

A sample of 22 R. melanocephalus collected 1950 to 2015, 
consisting of 14 adult males, (mean SVL = 304.8 mm ± 35.4 SD, 
range = 256–377 mm); six adult females (mean SVL = 372.8 mm 
± 56.5 SD, range = 303–455 mm) and two subadult females (SVLs 
142, 177 mm), deposited in the Steinhardt Museum of Natural 
History (TAUM), University of Tel-Aviv, Tel Aviv, Israel, was 
examined (by region): HaGolan TAUM 15917; HaSharon TAUM 
4911; HaShefla TAUM 4622, 13102, 16336; Judea Foothills TAUM 
16871, 17362; Northern Coastal Plain TAUM 15701; Samaria 
TAUM 17756; Shomeron TAUM 13392, 15711, 16468; Southern 
Coastal Plain TAUM 1739, 1752, 13808; Upper Galil TAUM 6082, 
6103; Yizreel Valley TAUM 210, 211, 212, 3013; Locality missing 
TAUM 237. 

The lower part of the body cavity was opened and the left 
testis or ovary was removed, embedded in paraffin, histological 
sections were cut at 5 µm and stained by Harris hematoxylin 
followed by eosin counterstain. Oviductal eggs were counted but 
not sectioned. Histology slides were deposited at TAUM. Four 
stages were observed in the testicular cycle (Table 1): 1) Regressed: 
germinal epithelium is reduced to 1–3 layers of spermatogonia 
and interspersed Sertoli cells; 2) Early recrudescence: renewal of 
germinal epithelium for next period of spermiogenesis. There is 
an increase in cellularity (consisting of primary and secondary 
spermatocytes) when compared to regressed testes; 3) Late 
recrudescence = incipient spermiogenesis: metamorphosing 
spermatids predominate, just prior to sperm formation; 4) 
Spermiogenesis, lumina of the seminiferous tubules are lined by 
sperm or clusters of metamorphosing spermatids. The smallest 
reproductively active male (late recrudescence) measured 272 
mm SVL (TAUM 15711) and was collected in April. 

Four females were reproductively inactive (no yolk deposi-
tion): TAUM 212 from January, TAUM 16871 from April, TAUM 
4911, 6082 from May. Two females, both collected in July, con-
tained oviductal eggs and are the first clutches reported for R. 
melanocephalus: TAUM 4622, SVL = 417 mm, 3 eggs; TAUM 

Fig. 1. Pair of Rhinobothryum lentiginosum found copulating. White 
arrow indicates copulation. 

table 1. Monthly stages in the testicular cycle of 14 adult Rhynchocalamus 
melanocephalus males from Israel.

Month N Regressed Early Late  Spermiogenesis
   Recrudescence Recrudescence

March 4 1 3 0 0

April 4 0 3 1 0

May 1 0 0 0 1

June 3 0 0 0 3

July 1 0 0 0 1

August 1 0 0 0 1
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17362, SVL = 455 mm, 5 eggs. Due to our small sample size, we 
were unable to estimate the minimum size at which R. mela-
nocephalus females reach maturity. Two smaller reproductively 
inactive females TAUM 237, SVL = 177 mm; TAUM 15917, SVL = 
142 mm, were considered to be subadults. The presence of males 
undergoing spermiogenesis from May into August (Table 1) and 
two females containing oviductal eggs from July is evidence that 
R. melanocephalus is a spring-summer breeder.

We thank Shai Meiri (TAUM) for permission to examine R. 
melanocephalus and the National Collections of Natural History 
at Tel-Aviv University for providing the R. melanocephalus to ex-
amine. We also thank Karin Tamir, Tel-Aviv University, Depart-
ment of Zoology, for assistance with dissections. 
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MAZA, Tel-Aviv University, Steinhardt Museum of Natural History, Tel Aviv 
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SEMINATRIX PYGAEA (Black Swampsnake). PREDATION. 
Seminatrix pygaea is a small aquatic natricine snake found in the 
southeastern USA (Ernst and Ernst 2002. Snakes of the United 
States and Canada. Smithsonian Institution Press, Washington 
D.C. 661 pp.). Relatively few records of predation on S. pygaea 
have been reported in the literature (reviewed in Durso and 
Rosenthal 2016. Herpetol. Rev. 47:484–485). Dowling (1950. Misc. 
Publ. Mus. Zool. Univ. Michigan 76:1–38) suggested that “the 
chief predators on these snakes are probably water birds, such as 
herons and egrets.” Recently, the first verified record of predation 
by a wading bird (Butorides virescens; Green Heron) on S. pygaea 
was documented (Durso and Rosenthal 2016, op. cit.). Here, we 
present documentation of seven predation events on S. pygaea 
by four other species of birds.

At 1256 h on 12 January 2017, SFD observed and photo-
graphed an S. pygaea being eaten by an Ardea alba (Great Egret; 
Fig. 1) at Peaceful Waters Sanctuary, West Palm Beach County, 
Florida, USA (26.631715°N, 80.23273°W; WGS 84). The A. alba 
was standing in shallow (ca. 10 cm deep) water actively watch-
ing a submerged prey item among submerged aquatic vegeta-
tion. After ca. 5 min 30 sec, the A. alba captured an S. pygaea. 
The S. pygaea tried to escape twice by using its head and anterior 
body to gain purchase in submerged aquatic vegetation, but the 
A. alba was able to maintain its hold and eventually overpowered 
the S. pygaea. The A. alba swallowed the S. pygaea tail-first in ca. 
11 minutes. Ardea alba are dietary generalists that feed mostly 
on fishes, but also eat invertebrates, amphibians, lizards, and 
snakes (Smith 1997. Colonial Waterbirds 20:198–220), including 
one record of S. pygaea (Smith 1997, op. cit.). The persistent, non-
aggressive escape behavior is consistent with that used by S. py-
gaea in Durso and Rosenthal 2016 (op. cit.).

We present two records of predation on S. pygaea by Botau-
rus lentiginosus (American Bittern), and one of us subsequently 
documented at least one other record. At 1345 h on 16 March 
2016, MK observed and photographed an S. pygaea being eaten 
by a B. lentiginosus at the Orlando Wetlands Park, Orange Coun-
ty, Florida, USA (28.5751368°N, 80.996596ºW; WGS84; Fig. 2a). At 
ca. 1300 h on 1 January 2017, LS observed and photographed an 
S. pygaea being eaten by a B. lentiginosus on the La Chua Trail 
at Paynes Prairie Preserve State Park, Alachua County, Florida, 
USA (29.594946° N, 82.307019ºW; WGS84; HM168397). An A. alba 
was moving along a canal bank (water depth ca. 23 cm, water 
surface completely covered with vegetation) when it flushed a B. 
lentiginosus from a small clump of grass. The B. lentiginosus was 

holding an S. pygaea in its bill (Fig. 2B), which it completely con-
sumed in ca. 30 sec. The diet of B. lentiginosus consists mainly 
insects, amphibians, crayfish, and small fishes and mammals; it 
has also been reported to eat gartersnakes (Thamnophis sp.; Ga-
brielson 1914. Wilson Bull. 87:51–68; Ingram 1941. Auk 58:253), 
and watersnakes (Nerodia sp.; Lowther et al. 2009. The Birds of 
North America Online [P. G. Rodewald, Ed.]. Cornell Lab of Orni-
thology, Ithaca, New York. DOI: 10.2173/bna.18). At the same site, 
LS has also observed predation by both A. alba (HM158893) and 
Ardea herodias (Great Blue Heron; HM141214) on Liodytes alleni 
(Striped Crayfish Snake) and by A. herodias on Nerodia fasciata 
(Banded Watersnake; HM168417), suggesting that snake preda-
tion by wading birds is a common occurrence in some habitats.

We present three records of predation on S. pygaea by 
Eudocimus albus (White Ibis), and some of us have subsequently 
documented at least four other records. At 1045 h on 1 February 
2016, TL observed and photographed an S. pygaea being eaten by 
an E. albus on an earthen berm between two wetlands at the Blue 
Heron Water Reclamation Facility and Wetland Area, Brevard 
County, Florida, USA (28.544845°N, 80.8594308°W; WGS 84; Fig. 
3A). At 1409 h on 5 March 2015, RFC observed and photographed 
an S. pygaea being eaten by an E. albus in shallow (ca. 6 cm 
deep) water at the Circle B Bar Reserve, Polk County, Florida, 
USA (27.99009°N, 81.870679°W; WGS 84; Fig. 3B). At 1226 h on 26 
February 2015, SFD observed an S. pygaea being eaten by an E. 
albus at the Peaceful Waters Sanctuary, West Palm Beach County, 
Florida (26.632089°N, 80.233641°W; WGS 84; Fig. 3C). The third 
E. albus was foraging in shallow water (ca. 10 cm deep) among 
thick submerged and emergent aquatic vegetation. The E. albus 
caught the S. pygaea among some dried brush and took ca. 2 
minutes to swallow it after capture. The S. pygaea tried to escape 

Fig. 1. Seminatrix pygaea being eaten by Ardea alba.
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by wrapping itself around vegetation. Once, it briefly escaped into 
the water, but was immediately recaptured by the E. albus. The 
diet of E. albus is comprised mostly of fishes, crustaceans, and 
aquatic insects, although they also rarely eat other vertebrates, 
including ranid frogs, salamanders (Notophthalmus viridescens), 
lizards (Anolis carolinensis; Kushlan 1979. Condor 81:376–389), 
and at least two species of snakes (“moccasins,” presumably 
A. piscivorus; Baynard 1912. Wilson Bull. 20:167–169; and 
Thamnophis sirtalis; Eastern Gartersnake; Dorn et al. 2011. Ibis 
153:323–335). Ibises are primarily non-visual, tactile foragers, 
normally placing the partially opened bill into water or sediment 
and closing the tip on encountered prey (Kushlan 1977. Wilson 
Bull. 89:342–345). Because S. pygaea spend much of their time 
in submerged aquatic vegetation, it is likely that these species 
encounter one another in this context with regularity.

Finally, we present three records of predation on S. pygaea by 
a diurnal raptor. At 1037 h on 25 November 2016, TL observed 
and photographed a S. pygaea being eaten by a Buteo lineatus 
(Red-shouldered Hawk) at the Orlando Wetlands Park, Orange 
County, Florida, USA (28.5751368°N, 80.996596°W; WGS 84). The 
B. lineatus was perched at the top of a snag eating the snake (Fig. 

Fig. 2A and B. Seminatrix pygaea being eaten by Botaurus lentigino-
sus.

Fig. 3A, B, and C. Seminatrix pygaea being eaten by Eudocimus al-
bus.
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4). At 0916 h on 15 April 2017, SFD observed and photographed 
two different S. pygaea being eaten by two different B. lineatus at 
Dinner Island Wildlife Management Area, Hendry County, Flor-
ida, USA (26.469482°N, 81.1881693°W; WGS 84). One predation 
event took place on a dry berm, the other at the edge of a drying 
pool. The first B. lineatus appeared to be skinning the S. pygaea 
while it was still alive (Fig. 4B). This is the first record of preda-
tion on S. pygaea by a raptor, although the remains of a single 
S. pygaea were collected from a Haliaeetus leucocephalus (Bald 
Eagle) nest (Mcewan and Hirth 1980. Condor 82:229–231). How-
ever, these remains might represent stomach contents of one of 
the many large predatory fishes also collected in that survey. The 
diet of B. lineatus is comprised mostly of small mammals, frogs, 
and snakes. At least 18 species of snakes are known to be eaten by 

B. lineatus (Strobel 2007. Nest site selection and nestling diet of 
the Texas Red-shouldered Hawk Buteo lineatus texanus in south 
Texas. MS thesis. Texas Tech University, Tyler, Texas).

Aquatic snakes reach very high densities in some wetlands 
and are among the top predators in certain wetland ecosystems 
(Willson and Winne 2016. J. Zool. Lond. 298:266–273). The reg-
ularity with which they are preyed upon by wading and other 
predatory birds and the effects they have on population and 
community dynamics of higher and lower trophic levels are top-
ics worthy of further study (Kushlan 1981. Wilson Bull. 93:145–
163; Willson et al. 2006. Wetlands 26:1071–1078).

ANDREW M. DURSO, Department of Biology, Utah State University, 
Logan, Utah 84322, USA (e-mail: amdurso@gmail.com); SUSAN FAULKNER 
DAVIS, Audubon Society of the Everglades, Lake Worth, Florida 33460, USA 
(e-mail: susandavisdesign@gmail.com); ROBERT F. CARTER, Florida, USA 
(e-mail: larfcarter@yahoo.com); MARY KEIM, Orlando, Florida 32806, USA 
(e-mail: rssmhk@gmail.com); THOMAS LYNCH, Cape Canaveral, Florida 
32920, USA (e-mail: floridadivertom@gmail.com); LUKE SMITH, Gaines-
ville, Florida 32607, USA (e-mail: smithsqrd@gmail.com).

SISTRURUS CATENATUS (Eastern Massasauga). DICEPHALISM. 
Dicephalism (axial bifurcation) is a developmental disorder 
resulting in cranial and cervical duplication. This aberration 
is well documented in ophidians (Rothschild et al. 2012. 
Herpetological Osteopathology Annotated Bibliography of 
Amphibians and Reptiles. Springer-Verlag, Heidelberg, Germany. 
450 pp.). Here we report an individual case of dicephalism in 
a Sistrurus catenatus from Cass County, Michigan, USA. This 
individual (SVL = 15.5 cm; tail length = 1.7 cm; 10 g; subcaudals 
= 19, Figs. 1, 2) was one of eight neonates born in captivity on 
the morning of 28 July 2012 to a wild-collected gravid female. 
Both heads articulated and appeared fully developed; however, 
fusing of the anterior vertebrae prevented straightening of the 
neck region. Additionally, several Type 1 half-ventral scales 
were noted (see Peters 1960. Misc. Publ. Univ. Michigan Mus. 
Zool. 114:1–224). Because a necropsy was not performed, it is 
unknown if these ventral scale anomalies correspond to rib or 
vertebral duplication. The specimen expired within 24 h post-
parturition and was later deposited in the collection of Northern 
Illinois University (NIU 2092). The other seven neonates born 
to this female appeared healthy and possessed unremarkable 
morphology. This research was conducted under a Michigan 

Fig. 4A and B. Seminatrix pygaea being eaten by Buteo lineatus.

Fig. 1. Dorsal view of Sistrurus catenatus dicephalic neonate.
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Department of Natural Resources Scientific Collector’s Permit 
and Northern Illinois University’s Institutional Animal Care and 
Use Committee Protocol # LA10-001.

ERIC T. HILEMAN, Department of Biology, Trent University, Peterbor-
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CHIET (e-mail: Jayvecc@gmail.com) and RICHARD B. KING, Department 
of Biological Sciences, Northern Illinois University, DeKalb, Illinois 60115, 
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TANTILLA VULCANI (Vulcan Centipede Snake). ALTITUDINAL 
DISTRIBUTION AND COLOR PHOTODOCUMENTATION. 
Tantilla vulcani (Colubridae) is a poorly known species of 
centipede snake of the T. taeniata species group (Campbell 
1998. Univ. Kansas Nat. Hist. Mus. 7:1–14) known to occur at 
low to moderate elevations (300–1000 m; Wilson 1985. Cat. 
Amer. Amphib. Rept. 369:1) on the Pacific versant from extreme 
southeastern Oaxaca, Mexico to southwestern Guatemala in 
forests and adjacent coffee plantations (Campbell 1998, op. cit.; 
Wilson 1985, op. cit.; Wilson and Mata-Silva 2014. Mesoamer. 
Herpetol. 1:5–95). On 13 June 2012, during a warm (24°C) sunny 
day following a hard morning rain, a T. vulcani was found in 
the La Encrucijada Nature Reserve, Chiapas, Mexico, at sea 
level (15.0672°N, 92.7537°W; WGS 84). The terrestrial habitat 
consisted primarily of mature tropical rainforest, within 100 m 
of a coastal mangrove and small clearing (area < 1 ha) within 
which the field station buildings were located. The snake (total 
length = 20 cm) was found within a large (diameter = 30 cm) 
hardwood log (species unknown) nearly devoid of bark that 
had decomposed on the inside to a moisture-saturated pulp. 
The snake was between the log and the remaining bark on its 
underside. A diverse invertebrate fauna was present inside and 
under the log, including numerous individuals of earthworms 
(Order Haplotaxida), soil centipedes (Order Geophilomorpha), 
and termites and wood cockroaches (Order Blattodea). 

This observation represents the lowest known elevation from 
which T. vulcani has been documented. Wilson (1985, op. cit.) 
had previously recorded the lowest known altitude for this spe-
cies (as T. jani, from which populations of this nominal species in 
Mexico have since been reclassified as T. vulcani; Campbell 1998, 
op. cit.) as 300 m. The proximity of the specimen in this observa-
tion to the coastal mangrove would appear to indicate that this 
species occupies a substantially broader altitudinal, geographic, 

and potential ecological distribution than was previously known, 
which has probably been underestimated due to the difficulty of 
readily accessing the parts of coastal Chiapas and Guatemala 
that are flanked by mangroves.

In addition, although the specimen in this observation 
was not collected due to the lack of permits, diagnostic color 
photographs were taken, which appear to represent the first 
color photodocumentation of this species (Figs. 1, 2).

We thank Larry David Wilson, Peter Heimes, and Gunther 
Koehler for reviewing this note and confirming the identification 
of the specimen.
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THAMNOPHIS RUFIPUNCTATUS (Narrow-headed Garter-
snake). HABITAT. Thamnophis rufipunctatus is listed as Threat-
ened under the U.S. Endangered Species Act (US Fish and Wild-
life Service 2014. Fed. Reg. 79[130]:38678–38746), and is typically 
found in permanent, cool, clear, rocky streams with riffles, pools, 
and streamside vegetation (Degenhardt et. al. 1996. Amphibians 
and Reptiles of New Mexico. University of New Mexico Press, Al-
buquerque. 327 pp.; Brennan and Holycross 2006. A Field Guide 

Fig. 1. Tantilla vulcani found at sea level in the La Encrucijada Nature 
Reserve of coastal Chiapas, Mexico. 

Fig. 2. Close-up of head and neck of the same specimen cited as in 
Fig. 1.

Fig. 2. Ventral view of Sistrurus catenatus dicephalic neonate. Note 
Type 1 half-ventral scales.
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to Amphibians and Reptiles in Arizona. Arizona Game and Fish 
Department, Phoenix, Arizona. 122 pp.). Due to the rugged and 
remote habitat the species often occupies, large sections of po-
tential habitat have never been adequately surveyed. Thamno-
phis rufipunctatus depend on soft-rayed fishes for prey (US Fish 
and Wildlife Service 2014, op. cit.), therefore any suitable streams 
within their historical range with abundant soft-rayed fishes 
could presumably support populations. 

The Blue River begins near Alpine, Arizona, USA, and flows 
approximately 82 km south in eastern Arizona and western New 
Mexico before joining the San Francisco River. The fish commu-
nity throughout is predominantly comprised of native and soft-
rayed fish species and T. rufipunctatus have been documented 
in its perennial sections (US Fish and Wildlife Service 2012. Fed. 
Reg. 77:10810–10932; US Fish and Wildlife Service 2014, op. 
cit.). However, there have been no concerted surveys for garter-
snakes in the 15-km reach of the river between Alder and Bull 

creeks (US Fish and Wildlife Service 2014, op. cit.). This reach of 
the river is interrupted and seasonally intermittent (Levick et al. 
2008. The Ecological and Hydrological Significance of Ephemeral 
and Intermittent Streams in the Arid and Semi-Arid American 
Southwest. U.S. Environmental Protection Agency and USDA/
ARS Southwest Watershed Research Center, EPA/600/R-08/134, 
ARS/233046, 116 pp.) and when we surveyed the river on 21 June 
2016, pools and shallow portions of intermittent flow were sep-
arated by 1–2 km dry segments. We observed one male T. rufi-
punctatus (SVL= 41.6 cm; tail length = 13.8 cm; 40 g) foraging in 
a pool within one of the intermittently wet reaches of the Blue 
River (Fig. 1). The pool had no flow in or out but continued to 
support abundant soft-rayed native fish species. This wet reach 
was buffered on either side by dry reaches of over a kilometer.

On 22 June 2016, we observed three additional male T. ru-
fipunctatus (Snake 2: SVL = 40 cm; tail length = 10.9 cm; 37 g / 
Snake 3: measurements not collected / Snake 4: SVL = 41.5 cm; 
tail length = 11.5 cm; 36.5 g). Snake 3 and Snake 4 were observed 
near the tongue of the retreating river as it was losing surface 
flow. The inundated habitat around Snake 4 was dry the follow-
ing day. Native soft-rayed fish species were abundant in the in-
undated sections.

To our knowledge these are the first observations of T. rufi-
punctatus using interrupted and seasonally intermittent stream 
reaches. Although sections of the river with perennial flow might 
support more predictable prey, seasonally intermittent pools can 
concentrate fishes and allow greater foraging opportunities.

TAYLOR B. COTTEN (e-mail: tcotten@azgfd.gov), TIFFANY S. LOVE-
CHEZEM (e-mail: tlove-chezem@azgfd.gov), ERIN P. WESTEEN (e-mail: 
ewesteen@umich.edu), COREY J. SHAW (e-mail: coreyshaw@email.arizo-
na.edu), and RACHEL FADLOVICH, Arizona Game and Fish Department, 
5000 West Carefree Hwy, Phoenix, Arizona 85086, USA (e-mail: rachel.fad-
lovich@gmail.com).

UROTHECA LATERISTRIGA (Ribboned Brittle-Snake). MAXI-
MUM SIZE. The maximum total length reported for male 
Urotheca lateristriga is 49.2 cm (Arteaga et al. 2013. The Amphib-
ians and Reptiles of Mindo: Life in the Cloudforest. Universidad 
Tecnológica Indoamérica, Quito. 257 pp.). On 5 August 2016, we 
captured an adult male U. lateristriga under a corrugated fiber-
glass coverboard at Reserva Las Gralarias, Pichincha Province, 
Ecuador. The snake measured 33.4 cm SVL (tail length = 18.2 cm; 
total length = 51.6 cm). The capture site was located in second-
ary cloud forest in leaf litter below 80% canopy cover (0.0090°S, 
80.7827°W, WGS 84; 2090 m elev.). We thank Reserva Las Gralarias 
and Jane Lyons for support during the project that this observa-
tion was made.

ROY C. AVERILL-MURRAY (e-mail: roy_averill-murray@fws.gov) and 
ANNALAURA AVERILL-MURRAY, U.S. Fish and Wildlife Service, Nevada 
89502, USA.

Fig. 1. Surface water and Thamnophis rufipunctatus observations on 
the Blue River during 2016 surveys. 


