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minutes as the R. major continued to call. After ten minutes, 
the R. schneideri began to move towards the pond’s edge after 
which the R. major began to amplex the R. schneideri (cephalic 
amplexus; Fig. 1B). The two toads maintained their position for 
at least an additional 20 minutes. During this entire time I did 
not hear the R. schneideri emit a release call. 
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TESTUDINES — TURTLES

CHELYDRA SERPENTINA (Snapping Turtle). STATE SIZE RE-
CORD. On 14 August 2014, we captured an adult male Chelydra 
serpentina at Wekiwa Springs State Park, 0.07 km from the Wekiwa 
Springs boil (28.71289°N, 81.45965°W, WGS84; elev. 6 m), Orange 
Co., Florida, USA. The turtle was captured by hand during snor-
keling surveys as a part of a long-term turtle population study at 
Wekiwa Springs State Park. This large turtle had a maximum car-
apace length of 448 mm, straight midline plastron length of 339 
mm, mass of 22.2 kg (Fig. 1; Florida Museum of Natural History, 
FLMNH 173686). This turtle was 24 mm longer than Florida’s 

historic record of carapace length (CL max) of 424 mm (FLMNH 
66157; Meylan 2006. Biology and Conservation of Florida Tur-
tles. Chelon. Res. Monogr. No. 3. Luneburg, Chelonian Research 
Foundation; Krysko et al. 2011. Atlas of Amphibians and Reptiles 
in Florida. Final Report, Florida Fish and Wildlife Conservation 
Commission, Tallahassee, Florida. 524 pp.). The previous Florida 
state record specimen was caught on 16 November 1928, at a lo-
cality simply listed as “Apopka, FL.” Wekiwa Springs is less than 
5 km from downtown Apopka, thus it is interesting that the his-
toric record is from the same general area as the new record. This 
turtle was the largest of several large Snapping Turtles captured 
over the years in the Florida freshwater springs under study. 
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CUORA AMBOINENSIS (Southeast Asian Box Turtle). DIET. 
Cuora amboinensis is a widely distributed and increasinly rare 
chelonian of Southeast Asia (Perpiñán et al 2008. J. Zoo Wildl. 
Med. 39:460–463). It is primarily herbivorous, with a diet con-
sisting of aquatic and terrestrial plants, fungi, and fruits as de-
termined by fecal examinations, and may be an important seed 
disperser in some ecosystems. (Schoppe and Das 2011. Chelon. 
Res. Monogr. 5:053.1–053.13). Secondary observations suggest C. 
amboinensis acts as a seed disperser for two important tree spe-
cies (Ficus spp. and Morinda citrifolia; (fide Peter Widmann, in 
Schoppe and Das, op. cit.), but no instances of actual fruit con-
sumption by C. amboinensis has been reported. 

On 7 August 2015 at 0313 h, we observed a female C. amboi-
nensis (plastron length = 18.2 cm; carapace length = 21.5 cm; 
carapace width = 21.5 cm) drinking in a rain puddle on a dirt 
trail in Pulau Ubin, Singapore (1.406577°N, 103.971735°E; WGS 
84). The puddle was situated under a fruiting Morinda citrifolia 
(Noni Tree) and one fallen noni fruit was floating in the puddle. 
At 0315 h, the turtle began attempting to bite the fruit, which 
would float away from the turtle. Independently, using one of its 
forelimbs, the turtle pinned the fruit to the bottom of the shallow 

Fig 1. A) Male Rhinella major calling from on top of an adult Rhinella 
schneideri (sex unknown) and B) the male R. major now in cephalic 
amplexus with the R. schneideri. 

Fig. 1. Photo of new Florida state record Eastern Snapping Turtle (UF 
173686) captured at Wekiwa Springs State Park. 
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puddle to tear off pieces. As the turtle fed on the fruit, seeds were 
released and floated to the top of the water. The turtle then used 
very rapid head movements to consume the floating seeds (as 
noted in Natchev et al. 2009. Zool. Jen. 112:113–127). All of these 
actions were repeated until 0328 h. After consumption was com-
pleted, the turtle retreated to the forest where it was captured for 
measurements. To our knowledge, this is the first reported ob-
servation of C. amboinensis feeding on the fruits and seeds of M. 
citrifolia in the wild.

We are grateful to the National Parks Board of Singapore for 
issuing permits to support our research. We thank the National 
University of Singapore for hosting this research and the 
National Science Foundation East Asia Pacific Summer Institute 
for funding. 
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GOPHERUS AGASSIZII (Mojave Desert Tortoise). BURROW AS-
SOCIATE. Gopherus agassizii is a large, semi-fossorial species 
of the American Southwest that digs its own burrows (Ernst and 
Lovich 2009. Turtles of the United States and Canada, 2nd ed. John 
Hopkins University Press, Baltimore, Maryland). These burrows 
are essential to their survival as they provide the necessary shel-
ter from the extreme high temperatures during the summer and 
are also more humid, which aids in reducing water loss (Zim-
merman et al. 1994. Herpetol. Monogr. 8:45–59; Bulova 2002. J. 
Therm. Biol. 27:175–189). In North America, the Mojave Desert 
is one of the hottest and driest regions (Rundel and Gibson 1996. 
Ecological Communities and Processes in a Mojave Desert Eco-
system: Rock Valley, Nevada. Cambridge University Press, Cam-
bridge, U.K.) and it is therefore expected that other desert fauna 
would also make use of the burrows created by the Desert Tor-
toise. However, relatively few species have been documented uti-
lizing this unique habitat and micro-environment (Luckenbach 
1982. In Bury [ed.], North American Tortoises: Conservation and 
Ecology, pp. 1–38. Wildl. Res. Rep. 12, U.S. Fish and Wildlife Ser-
vice, Washington, D.C.). This is surprising as the above-ground 
temperatures can be lethal to many desert species while tem-
peratures inside the burrows have been shown to be cooler and 
more stable (Walde et al. 2009. Southwest. Nat. 54:375–381). We 
suspect that the utilization of Desert Tortoise burrows by desert 
co-inhabitants has been overlooked as several species have been 
documented utilizing the burrows in recent years such as rattle-
snakes (Lovich 2011. Herpetol. Rev. 42:421; Walde et al. 2014. 

Herpetol. Rev. 45:688), lizards (Walde et al. 2015. Herpetol. Notes 
8:107–109; Walde et al. 2015. Herpetol. Notes 8:501–502), inver-
tebrates (Walde and Lindey 2009. Herpetol. Rev. 40:75), birds 
(Walde et al. 2009, op. cit.), and mammals (Germano and Perry 
2012. Herpetol. Rev. 43:127). 

During Desert Tortoise surveys, approximately 45 km NE 
of Barstow, California on 21 July 2009 at 1550 h, an adult and 
one young of the year Black-throated Sparrow (Amphispiza 
bilineata) flew out of a Desert Tortoise burrow as the researcher 
approached. The air temperature was 42.8°C and the burrow 
mouth opened towards an easterly direction (75°) and was thus 
fully shaded. 

Only three species of birds have been documented using 
Desert Tortoise burrows: the Common Poorwill (Phalaenoptilus 
nuttallii), the Burrowing Owl (Athene cunicularia), and the 
Horned Lark (Eremophila alpestris; Luckenback 1982, op. cit.; 
Walde et al. 2009, op. cit.). Our observation of Black-throated 
Sparrows using a burrow adds a fourth species to this list. We 
suspect that birds may utilize the burrows more often than 
has been documented as they flush early and are able to fly 
away quickly upon approach of researchers. Due to the high 
air temperature at the time of this observation it is highly likely 
that the birds were using the Desert Tortoise burrow as a thermal 
refugia as was documented for Horned Larks (Walde et al. 2009, 
op. cit.). However, one cannot discount that the sparrows could 
have been foraging on insects or seeds inside the burrow. In the 
face of global climate change the burrows of Desert Tortoises 
may become more important for desert wildlife. As Desert 
Tortoise populations continue to decline (USFWS 1994. Desert 
Tortoise [Mojave Population] Recovery Plan. U.S. Fish and 
Wildlife Service, Portland, Oregon; Esque et al. 2010. Endang. 
Species Res. 12:167–177), so will these unique microhabitats that 
are providing refuge to the desert fauna.

Funding for the project during which this observation was 
made was provided by DPW Environmental at the National 
Training Center, Fort Irwin, California.
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GOPHERUS AGASSIZII (Mojave Desert Tortoise) and COLUBER 
FLAGELLUM PICEUS (Red Racer). BURROW ASSOCIATES. The 
Mojave Desert of North America’s Southwest is one of the harsh-
est environments on the continent, and the flora and fauna of 
this region are adapted physiologically and behaviorally to the 
heat and aridity of the region. Habitat features such as ephemer-
al washes, shrubs, and burrows often serve as refugia for desert 
animals of all types. One of the desert species relied upon by a 
variety of others for creating such refugia is Gopherus agassizii. 
The Desert Tortoise constructs burrows in the soil that act as 
buffers to thermal radiation, extreme temperatures, and arid-
ity (Zimmerman et al. 1994. Herpetol. Monogr. 8:45–59; Bulova 
2002. J. Therm. Biol. 27:175–189; Walde et al. 2009. Southwest. 
Nat. 54:375–381). Of the few dozen species documented using 
Desert Tortoise burrows, only five snake species have been re-
ported, and of those, only observations of rattlesnakes have been 
repeated (Woodbury and Hardy 1948. Ecol. Monogr. 18:145–200; 
Burge 1978. Proc. 1978 Desert Tortoise Council Symp. 80–111; 
Luckenbach 1982. In Bury [ed.], North American Tortoises: Con-
servation and Ecology, pp. 1–38. Wildl. Res. Rep. 12, U.S. Fish and 

Fig. 1. Cuora amboinensis (Southeast Asian Box Turtle) attempting to 
bite pieces off a Morinda citrifolia fruit (Noni fruit).
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Wildlife Service, Washington, D.C.; Barrett and Humphrey 1986. 
Southwest. Nat. 31:261–263; Baxter and Stewart 1990. Proc. 1986 
Desert Tortoise Council Symp. 124–127; Lovich 2011. Herpetol. 
Rev. 42:421). Here we report two observations of Coluber flagel-
lum piceus using active tortoise burrows. 

We made two separate observations of Red Racers utilizing 
Desert Tortoise burrows, on 24 March 2004 and again on 8 Au-
gust 2005. Both observations were in the morning (1125 h and 
0811 h, respectively). Moderate air temperatures of 24.3°C and 
30.2°C, respectively, were recorded, but ground temperatures 
were notably warmer at 35.4°C and 35.9°C, also respectively. 
Both burrow entrances were facing west-northwest, making 
them cooler refugia in the morning times when these observa-
tions were made. The spring observation was of the Red Racer 
emerging from a tortoise burrow shortly before a tortoise was 
observed to exit. The summer observation was of a Red Racer 
that was moving across the landscape and disappeared into the 
burrow. The snake did not hesitate or examine the burrow, but 
continued moving from the desert surface down into the bur-
row. The habitat in the study area, approximately 40 km NE of 
Barstow, California, in San Bernardino Co., comprises typical 
Mojave Desert Creosote (Larrea tridentata) and White Bursage 
(Ambrosia dumosa) scrub covering open sloping hills with dry 
washes between, as described by Walde et al. (2007. West. N. 
Am. Nat. 67:147–149; Walde et al. 2009, op. cit.) and Harless et al. 
(2009. Copeia 2009:378–389; Harless et al. 2010. Herpetol. Con-
serv. Biol. 5:374–387).

These Red Racers could have been using burrows for ther-
moregulation or digestion, as they are known to operate in a 
fairly restricted thermal range compared to other desert snakes 
such as Crotalus spp. (Hammerson 1987. J. Therm. Biol. 12:195–
197; Secor 1995. Herpetol. Monogr. 9:169–186). It has previously 
been reported that Red Racers have preferred body tempera-
tures of 27–35°C (Cowles and Bogert 1944. Bull. Am. Mus. Nat. 
Hist. 83:261–296; Secor 1995, op. cit.) and are active between 24–
40.8°C (Secor and Nagy 1994. Ecology 75:1600–1614). Because 
our observed ground temperatures were both at the upper limit 
of the species’ preferred body temperature, and approaching the 
upper limits of activity, it is likely that these snakes were utiliz-
ing the Desert Tortoise burrows as thermal refugia. Walde et al. 
(2014. Herpetol. Rev. 45:688; Walde et al. 2015. Herpetol. Notes 
8:107–109) suggested that some reptiles use Mojave Desert Tor-
toise burrows as thermal refugia and potentially to forage. These 
snakes are known to take refuge in rodent burrows or among 
rocks, and may use the opportunity to hunt below ground (De-
genhardt et al. 1996. Amphibians and Reptiles of New Mexico. 
University of New Mexico Press, Albuquerque. 431 pp.; Stebbins 
2003. A Field Guide to Western Reptiles and Amphibians, 3rd Ed. 
Houghton Mifflin Company, Boston, Massachusetts. 533 pp.). 
Birds, such as Horned Larks (Eremophila alpestris), have also 
been documented using Mojave Desert Tortoise burrows as ther-
mal refugia during the heat of the day (Walde et al. 2009, op. cit.). 
Other reports of snakes using Mojave Desert Tortoise burrows 
include Crotalus spp., where these nocturnal snakes were resting 
in the protection of the burrows during the daytime or during 
hibernation (Woodbury and Hardy 1948, op. cit.; Burge 1978, op. 
cit.; Luckenbach 1982, op. cit.; Lovich 2011, op. cit.).

The Red Racer is a quick-moving diurnal predator that utiliz-
es both active hunting and sit-and-wait foraging strategies (Jones 
and Whitford 1989. Southwest. Nat. 34:460–467; Secor and Nagy 
1994, op. cit.; Degenhardt et al. 1996, op. cit.). For adult snakes, 
prey items are nearly always vertebrates and include birds, bats, 

rodents, lizards, amphibians, eggs, and other snakes (Ernst and 
Ernst 2003, op. cit.). Several representatives of many of these 
groups have previously been recorded inside Mojave Desert Tor-
toise burrows (Woodbury and Hardy 1948, op. cit.; Burge 1978, 
op. cit.; Luckenbach 1982, op. cit.; Walde et al. 2014, op. cit.; Walde 
et al. 2015, op. cit.), and the Red Racers may also have been cap-
italizing on the opportunity to find prey, as the species has been 
recorded to hunt in the burrows of other species (Degenhardt et 
al. 1996, op. cit.).

Although this species has once been documented transiently 
using an unoccupied Desert Tortoise burrow in southern Nevada 
(Burge 1978, op. cit.), this is the first observation from the west-
ern portion of the Mojave Desert Tortoise’s range and, because 
we made two observations in a relatively short timeframe, tor-
toise burrow use may be more common than is represented in 
the literature or may reflect a recent behavioral shift.

Funding for the project during which these observations 
were made was provided by DPW Environmental at the National 
Training Center, Fort Irwin, California.
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GOPHERUS MORAFKAI (Sonoran Desert Tortoise). DRINKING 
BEHAVIOR. It has only recently been widely recognized that des-
ert tortoises of the arid southwestern USA (Gopherus spp.) most 
likely do not obtain sufficient water from their diet on an annual 
basis, and in fact, regularly drink free-standing water after rain-
fall events (Medica et al. 1980. Herpetologica 36:301–304; Sulli-
van et al. 2014. Chelon. Conserv. Biol. 17:114–119). We know that 
water balance is critical to growth and reproduction, as well as 
long-term survival, in both Mohave (MDT) and Sonoran (SDT) 
desert tortoises (Averrill-Murray 2002. Chelon. Conserv. Biol. 
4:430–435; Esque et al. 2014. In D. C. Rostal et al. [eds.], Biology 
and Conservation of North American Tortoises, pp. 85–95. The 
Johns Hopkins University Press, Baltimore, Maryland). Tortoises 
have been observed drinking through their nares, as described 
in detail by Esque et al. (op. cit.) and Sullivan et al. (op. cit.), but 
the functional significance of this mode of drinking has not been 
discussed. As part of our long-term radio tracking study of SDTs 
in the Union Hills on the northern edge of the Phoenix metropol-
itan area of central Arizona, we have observed natural and artifi-
cially induced drinking behavior in free-ranging subjects, either 
after rainfall events or when we provided the subject with water 
after they voided bladder contents during processing (Sullivan 
and Sullivan 2014. Herpetol. Rev. 45:483–484). Here, we describe 
the ability of SDTs to rapidly and efficiently drink from very small 
catchments, in part because of the suction they apparently gen-
erate by using the nares to drink. 

We have previously described drinking behavior of SDTs 
during winter, when they often submerge their entire head while 
drinking at relatively large catchments (Sullivan et al., op. cit.). 
More recently, during late summer rains, we observed drinking 
behavior by a number of individuals in the vicinity of a small 
wash on the eastern slopes of the Union Hills (33.723347°N, 
112.055508°W; datum NAD27; elev. 527 m) in Maricopa Co., 
Arizona. On the morning of 22 September 2015, at 0930 h after 
a trace (< 2 mm) rainfall event, we observed an adult female 
SDT tipped up at the base of a small (< 1 m vertical drop) rocky 
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waterfall, with her head at the base of the waterfall, her nose 
submerged in a small catchment which held approximately 
100 ml of water (Fig. 1). We approached and observed the SDT 
extract virtually all of the water that collected there from the brief 
runoff in less than 5 minutes. A second observation of another 
adult female two weeks later, on the morning of 4 October 2015 
following a rainfall event of 3 mm, occurred along a dirt track, 
just out of the small wash. This female approached a flat rock 
with a small, centrally located depression that held only 25 ml 
of water, and successfully “sucked” this water up by positioning 
her nares in the small puddle while pulsing her throat (Fig. 2). 

A final, less natural observation revealed the efficiency of this 
drinking mode: after an adult female voided her bladder contents 
during attachment of a radio tag, we placed her in a large plastic 
container (~ 1 x 0.5 x 0.6 m), tipped so that about 300 ml of water 
was available at one end of the container. The female drank all 
of the water in less than 5 min, leaving the plastic container 
virtually dry; by constantly re-positioning her head and nares, 
she successfully sucked up all the water, even when it was a small 
puddle less than 25 x 25 mm and barely a few mm in height.

Our observations suggest that SDTs, and perhaps other 
arid-land tortoises, benefit by drinking through their nares 
because it allows for relatively rapid and efficient extraction of 
the surface water they encounter under natural conditions. The 
ability to obtain water from very small depressions maximizes 
their opportunity for hydration in an otherwise extremely arid 
environment. Our hypothesis could be evaluated by examining 
other tortoises from mesic environments to determine if they 
drink in a similar fashion or if the mouth is used by submersion 
of the entire head. It may be that this behavior is a simple 
consequence of the absence of pliable soft tissue (rather, a 
hardened beak) surrounding the mouth, and that this merely 
pre-adapts desert tortoises to obtain water in this fashion as a 
result of their shared ancestry. 

Special thanks to Keith and Justin Sullivan, and Darci, the 
cautious turtle-tracking canid, for field assistance; thanks to T. 
Esque, J. Jarchow, C. Jones, K. Nagy, and R. Tracy discussions and 
comments on our observations.
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MACROCHELYS TEMMINCKII (Alligator Snapping Turtle). 
PREDATION. Macrochelys temminckii is the largest freshwater 
turtle in North America, a species whose large size and highly 
aquatic behavior is thought to limit exposure to natural preda-
tors (Pritchard 1989. The Alligator Snapping Turtle: Biology and 
Conservation. Milwaukee Public Museum, Milwaukee, Wiscon-
sin. 104 pp.). To date, M. temminckii has few known predators, 
other than humans, which have exploited the species for de-
cades to harvest its meat (Sloan and Lovich 1995. Chelon. Con-
serv. Biol. 1:221–222). Nest depredation is a significant source of 
embryonic mortality, with Procyon lotor (Raccoon) being the ma-
jor nest predator (Ewert et al. 2006. Chelon. Res. Monogr. 3:58–
71). Also, Holcomb and Carr (2011. Southwest. Nat. 56:427–429) 
reported an infestation of a single M. temminckii nest, where 
Megaselia scalaris (phorid fly) larvae killed developing embryos 
and hatchlings. Predators of post-embryonic M. temminckii are 
less known and include two circumstantial observations of pre-
dation of juveniles by Lontra canadensis (Northern River Otter; 
Ligon and Reasor 2007. Southwest. Nat. 52:608–610) and two re-
ported occurrences of cannibalism of immatures by adult male 
M. temminckii (Sloan et al. 1996. Chelon. Conserv. Biol. 2:96–99). 
Humans are the only known predators of mature M. temminckii. 

Macrochelys temminckii is a sit-and-wait predator that 
prefers to occupy microhabitats with submerged structures and 
relatively dense canopy cover; use of such microhabitat features 
may be related to increased food availability and protection from 
predators (Howey and Dinkelacker 2009. J. Herpetol. 43:589–
596). Specifically, M. temminckii co-occurs with a large predator, 
Alligator mississippiensis (American Alligator), throughout 
much of its range, and many authors have speculated that A. 
mississippiensis may predate young or small M. temminckii 

Fig. 1. Adult female Gopherus morafkai drinking small catchment at 
the base of a rocky waterfall (~ 100 ml) at 0930–0940 h on 22 Septem-
ber 2015.

Fig. 2. Adult female Gopherus morafkai using nares to drink from de-
pression on a rock (~ 25 ml) at 1000–1002 h on 4 October 2015. 



Herpetological Review 47(1), 2016

NATURAL HISTORY NOTES     125

(Ernst and Lovich. 2009. Turtles of the United States and Canada, 
2nd ed. Johns Hopkins University Press, Baltimore, Maryland. 827 
pp.; Henry et al. 2009. In Howey and Dinkelacker 2009, op. cit.). 
Here, we report on the first verified observation of M. temminckii 
predation by A. mississippiensis.

We discovered the remains of a M. temminckii in the stomach 
of a mature male A. mississippiensis while we were conducting 
research on the diet of A. mississippiensis (CRS and CMM, 
unpubl. data). The A. mississippiensis (total length = 320 cm) was 
harvested in September 2012 on Walter F. George Lake, Georgia, 
USA, as part of the annual state-regulated harvest. The carcass 
was donated to us by Mike Gifford after tagging and processing. 
The remains of the M. temminckii (AUM 4910) included the beak, 
claws, and numerous partially chewed scutes with presumed 
teeth punctures that ranged from 4–15 mm in diameter. Other 
ingested items included remains identifiable as Didelphis 
virginiana (Virginia Opossum), Dasypus novemcinctus (Nine-
banded Armadillo), Sus scrofa (Feral Pig), unidentified fishes, 
wood fragments, plastic storage bags, fishing lures/tackle, and 
numerous gastroliths. 

Of the stomach contents identifiable as M. temminckii, 
we used a partial third left costal scute to estimate the age and 
size of the predated M. temminckii. A count of the scute annuli 
estimated the individual’s age to be ca. 15 yr; this was performed 
by James Godwin (Auburn University Museum of Natural 
History). Dobie (1971. Copeia 1971:645–658) reported that M. 
temminckii generally reaches sexual maturity at 11–13 years of 
age. However, Tucker and Sloan (1997. Chelon. Conserv. Biol. 
2:587–592) found males to attain maturity between 11–21 years 
and females between 13–21 years. To estimate the individual’s 
size, we measured 23 specimens from the Auburn University 
Museum of Natural History. The third left costal scute length, 
centered over the ridge of the scute, and maximum carapace 
length (MCL) were measured for all specimens to the nearest 0.1 
cm. MCL ranged from 33.9 to 71.0 cm and third left costal scute 
length ranged from 6.4 to 11.8 cm. Regression analysis indicated 
that scute length was strongly correlated with MCL, such that 
for every 1.0 cm increase in scute length we observed a 6.8 (± 
0.79; 95% C.I.) cm increase in MCL (P ≤ 0.001; r2 = 0.94; Fig. 1). 
Using this regression model and the observed 6.4 cm length from 
the partial costal scute, we estimated the minimum size of the 
predated M. temminckii as 31.9 cm MCL. The smallest reported 
carapace length for a mature M. temminckii is 33 cm (Dobie 
1971, op. cit.). The turtle most likely had more than 15 annuli and 

was longer than the estimated MCL as the scute used for these 
estimates was missing the majority of the perimeter. Given the 
predicted MCL, the predated M. temminckii was most likely 
a large juvenile that had not yet reached maturity, although it 
could have been a small adult.

This observation represents the first verified published 
occurrence of A. mississippiensis preying upon any life stage 
of M. temminckii. Although this record is evidence of a single 
occurrence of M. temminckii predation by A. mississippiensis, 
the frequency of this interaction is unknown. However, lack 
of evidence in the literature suggests that the interaction is 
uncommon in nature. 

We thank Craig Guyer for verifying the records, Steve 
Ditchkoff for necropsy assistance, David Laurencio for museum 
assistance, and Sharon Hermann and Jim Godwin for comments 
on the manuscript. 
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NILSSONIA FORMOSA (Burmese Peacock Softshell Turtle). 
MORPHOMETRICS, COLORATION, AND PHOTOGRAPH OF 
NEONATE. Nilssonia formosa is a medium-sized (carapace 
length [CL] to 400 mm) trionychid endemic to the Ayeyarwady 
(formerly Irrawaddy), Sittaung (formerly Sittang), and Thanlwin 
(formerly Salween) rivers in Myanmar (Ernst and Barbour 1989. 
Turtles of the World. Smithsonian Institution Press, Washington, 
D.C. 313 pp.). Despite being heavily, albeit illegally, exploited for 
sale in Chinese wildlife markets (Platt et al. 2000. Chelon. Res. 
Monogr. 2:95–100), N. formosa remains one of the least-studied 
and most enigmatic of Asian trionychids (Kuchling et al. 2004. 
Salamandra 40:281–296). In particular, very little is known about 
the early life stages of N. formosa, including the physical charac-
teristics of neonates and small juveniles. Gray (1869. Proc. Zool. 
Soc. London 1869:165–225) described N. formosa from a “young” 
turtle preserved in “spirits” (BMNH 68.4.143, re-registered as 
BMNH 1946.1.22.11), and other reports of juveniles (Smith 1931. 
The Fauna of British India, including Ceylon and Burma. Vol. 1. 
Loricata and Testudines. Taylor and Francis, London. 185 pp.) 
appear to be largely based on this account. Moreover, excepting 
the black-and-white illustration of the type specimen in Gray 
(op. cit.), drawings or photographs of small N. formosa are un-
available. 

We recently examined 14 neonate N. formosa at the 
Yadanabon Zoological Gardens in Mandalay, Myanmar. Herein 
we report morphometric measurements and describe the 
coloration of these turtles, compare our observations with 
previously published accounts, and provide the first published 
photograph of a neonate N. formosa. Such information is useful 
for species identification (Platt et al. 2014. Photographic Guide 
to the Freshwater Turtles and Tortoises of Myanmar. Privately 
printed, Yangon. 53 pp.), calculating growth rates (Iverson et 
al. 1991. J. Herpetol. 25:64–72; Melancon et al. 2011. Southeast. 
Nat. 10:399–408), and understanding the adaptive significance of 
coloration and morphology (Britson 1998. Copeia 1998:383–390; 
Guilford and Dawkins 1993. Evolution 47:400–416). 

The neonates were captured shortly after hatching on about 
15 May 2015 (daily records are not maintained by zoo staff) in 
a drift-fence and pitfall array encircling an artificial sandbank 
beside a pond (ca. 0.5 ha) housing 23 Burmese Roofed Turtles 
(Batagur trivittata) and two N. formosa; the latter were reportedly 

Fig. 1. Relationship between third left costal scute length and maxi-
mum carapace length for Macrochelys temminckii. Dots are from 
Auburn University Museum of Natural History specimens, and open 
circle is from the depredated M. temminckii.
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confiscated by the Myanmar Forest Department from illegal 
wildlife traffickers about 10 years previously. The drift-fence and 
pitfall array was installed to capture B. trivittata hatchlings that 
emerge from eggs being naturally incubated in the sandbank. 
Curatorial staffers inspect the pitfall traps twice daily (ca. 0800 
and 1730 h) during the hatching period (late May and June), 
remove captured neonates, and transfer these turtles to rearing 
tanks. Because nesting by the female N. formosa escaped notice, 
the laying date is unknown and therefore the incubation period 
cannot be determined. Although virtually nothing is known 
regarding reproduction in N. formosa, we suggest that like other 
chelonians inhabiting large rivers in Myanmar (e.g., B. trivittata) 
laying occurs as sandbanks become exposed by falling water 
levels during the early to mid-dry season (November through 
March), and hatchlings emerge at the onset of heavy monsoonal 
rains in late May and June. To our knowledge, this is the first 
successful reproduction of N. formosa in captivity.

Using a pair of dial calipers we measured (to nearest 1.0 
mm) straight-line carapace length (CL), maximum carapace 
width (CW), mid-line plastron length (PL), and shell depth (SD; 
from plastron to highest point on carapace) of the neonates 
on 25 May 2015 (Table 1). Because these measurements were 
taken approximately 10 days after hatching, neonates emerging 
from the egg are expected to be slightly smaller. Morphometric 
measurements of the young N. formosa designated by Gray (op. 
cit.) as the type specimen (CL = 59 mm; CW = 53 mm; PL = 49 

mm; van Dijk, unpubl. data) are considerably larger than the 
maximum values recorded in our sample of hatchlings. These 
measurements coupled with the lack of an obvious umbilical 
scar on the type specimen, suggest it is a post-hatchling juvenile 
rather than neonate turtle.   

Gray (op. cit.) described the type specimen as having a narrow 
white margin around each dark centered ocellus on the carapace, 
and other areas of white coloration on the limbs and head, 
including a “broad black-edged white collar” on the dorsal mid-
neck region. These patterns are evident in our sample of neonates, 
but coloration differs: areas described by Gray (op. cit.) as white 
are instead bright orange (Fig. 1). We attribute these differences to 
the solubility of orange pigments in alcohol, which caused these 
colors to fade to white in the type specimen after it was preserved 
in “spirits.” Legler (1981. Nat. Geog. Soc. Res. Rep. 13:391–404), 
likewise attributed the disappearance of bright crimson markings 
on preserved specimens of Emydura subglobosa to the alcohol-
solubility of red pigments. Consistent with Gray (op. cit.), the 
color of the plastron and ventral surface of the carapace margin 
in the neonates we examined was sooty gray.

The adaptive significance of conspicuous orange coloration 
in hatchling N. formosa remains unknown, although bright 
colors in hatchlings of other turtles often signal an effective 
aposematic antipredator mechanism (Britson and Gutzke 1993. 
Copeia 1993:435–440). However, aposematic coloration in most 
hatchling turtles is displayed on the plastron as a defense against 
fish rather than the carapace, which tends to be cryptically 
colored as concealment from avian predators (Britson, op. cit.). 
Areas of conspicuous orange coloration in neonate N. formosa 
change to olive and black as the individuals mature, although the 
timing of this transformation has yet to be documented.  

Gray (op. cit.) and others (Ernst and Barbour, op. cit.; Smith, 
op. cit.) describe N. formosa as having four dark centered ocelli 
on the carapace. Contrary to these reports, the number of ocelli 
was highly variable among the 14 neonates we examined. Our 
sample included individuals with four (N = 5), five (N = 4), six 
(N = 3), and seven (N = 2) ocelli. Additional (> 4) ocelli were 
reduced in size relative to the four primary ocelli, and often 
(but not always) positioned peripherally on the carapace (Fig. 
1). We previously observed larger (CL ca. 250 mm) N. formosa 
with five ocelli (illustrated in Platt et al., op. cit.) suggesting these 
additional ocelli persist into adulthood until fading to dark olive 
in very large adults (Ernst and Barbour, op. cit.). 

We thank the Ministry of Environmental Conservation and 
Forestry for granting us permission to conduct research in 
Myanmar, and staff of the Yadanabon Zoological Gardens for 
assistance with this project. Research in Myanmar was made 
possible by generous grants from Andrew Sabin and the Andrew 
Sabin Family Foundation. Lewis Medlock is thanked for providing 
literature and thoughtful commentary on this manuscript.
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platt@gmail.com); PETER PAUL VAN DIJK, Global Wildlife Conservation, 
P.O. Box 129, Austin, Texas 78767, USA (e-mail: ppvandijk@hotmail.com); 
THOMAS R. RAINWATER, Baruch Institute of Coastal Ecology and Forest 
Science, P.O. Box 596, Clemson University, Georgetown, South Carolina 
29440, USA (e-mail: trrainwater@gmail.com).

Fig. 1. Neonate Burmese Peacock Softshell Turtle (Nilssonia formosa) 
photographed at the Yadanabon Zoological Gardens in Mandalay, 
Myanmar.  Note orange coloration on head and carapace, and seven 
(rather than four) ocelli on carapace.  
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Table 1. Morphometric measurements for 14 neonate Burmese Pea-
cock Softshell Turtles (Nilssonia formosa) hatched at the Yadanabon 
Zoological Gardens on about 15 May 2015 and measured on 25 May 
2015.   

Attribute Mean ± 1SD (mm) Range (mm)

Carapace length 45.7 ± 1.8 42–49

Carapace width 39.6 ± 1.0 38–41

Plastron length 38.4 ± 1.6 36–41

Shell depth 13.4 ± 1.0 12–15
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PSEUDEMYS CONCINNA SUWANNIENSIS (Suwannee River 
Cooter). BEHAVIOR. The North American Freshwater Turtle 
Research Group (NAFTRG, affiliated with the Turtle Survival Al-
liance) has been conducting freshwater population monitoring 
in Florida spring ecosystems since 1999. During one sampling 
session at Manatee Springs State Park on 20 October 2015 in 
Chiefland, Florida, USA (29.5032°N, 82.9957°W, WGS84; elev. 3 
m), a total of 63 turtles were captured and processed (marked, 
measured, weighed, and given a health assessment). Of the 63 
captured turtles, 19 were Pseudemys concinna suwanniensis. The 
NAFTRG has been conducting population monitoring at Mana-
tee Springs State Park since 2010 and since then, has captured 
and individually marked 564 turtles representing 11 species, in-
cluding 250 individually marked P. suwanniensis. All turtles are 
marked with a unique hard mark (adaptation of Cagle 1939. Co-
peia 1939:170–173) and given a passive intergraded transponder 
(PIT) tag (Munscher et al. 2015. Chelon. Conserv. Biol. 14[1]:34–
42). During the October 2015 sampling session, a recaptured 
juvenile turtle (CL = 158, PL = 127 mm) was identified as #104 
with a PIT tag # of 0273. This turtle was originally captured and 
marked at Fanning Springs State Park (another NAFTRG study 
site) on 21 March 2014 and recaptured at Fanning Springs again 
on 15 October 2014. This small turtle traveled approximately 14.8 
km down the Suwannee River from Fanning Springs to Manatee 
Springs in approximately one year. 

Some freshwater turtle species have been documented to 
travel great distances to acquire food or access nesting habitat. 
For instance, adult female Podocnemis sextuberculata have been 
documented traveling over 40 km in Brazil during their nesting 
migrations (Fachín-Terán et al. 2006. Chelon. Conserv. Biol. 5:18–
24). In the USA, Dreslik et al. (2003. Chelon. Conserv. Biol. 4:706–
710) studied a population of Pseudemys concinna in Illinois, and 
reported that individuals would move greater than 500 m between 
radiolocations. The maximum recorded movement distance of 
777 m in the New River, in West Virginia was documented for P. 
concinna by Buhlman and Vaughan (1991. J. Herptol. 25:72–78). 
Kramer (1995. Copiea 1995:883–890) performed a home range 
analysis on P. nelsoni at Rock Springs Run State Preserve and 
found that Pseudemys individuals at this site used a limited 
home range, on the order of 120 m in length. The above examples 
would seem to suggest that Pseudemys species tend not to make 
extensive movements. We have been surveying Pseudemys 
species in Florida Springs since 1999 and this is the first time we 
have documented a turtle marked by us at one study site being 
captured in another. We believe this not to be an isolated incident 
due to the fact that we have also captured several individuals that 
were marked as a part of another research group’s project over 50 
km away from where they were originally marked. 

The paucity of data on movement in Pseudemys is surprising 
because some of these species are among the largest freshwater 
turtles in the United States and are considered relatively 
common in some areas. Clearly more information is desirable on 
movement and home range patterns of Pseudemys species. 
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motion-yoga.com); ELIZABETH M. WALTON, School of Geosciences, Uni-
versity of South Florida, 4202 East Fowler Ave, Tampa Bay Florida 33620, 
USA (e-mail: ebeth@turtlesurvival.org); NICOLE SALVATICO, Department 
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32816, USA (e-mail: herbortamouse@hotmail.com). 

PSEUDEMYS SUWANNIENSIS (Suwannee Cooter). KYPHO-
SCOLIOSIS. Kyphosis is not an unusual shell anomaly in turtles, 
but it is rare within populations, usually < 5% (J. Iverson, pers. 
comm.). Reports of kyphosis have been published for numerous 
species of emydid turtles, including, for example, Clemmys gut-
tata (Ernst 1976. J. Herpetol. 10:25–33), Trachemys scripta (Plym-
ale et al. 1978. Southwest. Nat. 23:457–461), Graptemys oculifera 
(Selman and Jones 2012. Chelon. Conserv. Biol. 11:259–251), and 
Graptemys sabinensis (Louque et al. 2015. Herpetol. Rev. 46:81). 
Reports of kyphoscoliosis are less common (e.g., Deirochelys 
reticularia, Mitchell and Johnston 2014. Herpetol. Rev. 45:312; 
Graptemys geographica, Bennett and Litzus 2014. J. Herpetol. 
48:262–266). Here we add a second species to the list of turtles 
with kyphoscoliosis in northern Florida (Mitchell and Johnston, 
op. cit.). Our large sample size provides a robust estimate of the 
frequency of this malformation in this cooter population. 

We captured three subadult female P. suwanniensis with 
kyphoscoliosis in the Santa Fe River, Gilchrist Co., Florida, USA, 
in 2013 and 2015. Two were caught in Gilchrist Blue Springs 
and its associated run (29.8303°N, 82.6826°W; WGS84) on 8 
September 2013, and one was captured in the river mainstem 
approximately 100 m downriver from Rum Island (29.8331°N, 
82.6793°W; WGS84) on 1 July 2015. The two from Gilchrist Blue 
Springs measured 317 mm maximum carapace length (CL), 
285 mm maximum plastron length (PL), and 3636 g body mass, 
and 247 mm CL, 217 mm PL, and 1510 g mass, respectively. The 
female from near Rum Island (Fig. 1) measured 250 mm CL, 230 
mm PL, and 1996 g body mass. 

Kyphosis usually occurs on vertebral scute two or three 
on the anterior half or middle of the carapace (Plymale et al. 
1978, op. cit.; Rhodin et al.1984. Brit. J. Herpetol. 6:369–313). 

Fig. 1. One of three female Pseudemys suwanniensis with kyphosco-
liosis from the Santa Fe River in northern Florida. 
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Shell structure of the three P. suwanniensis showed additional 
variation. Kyphosis in two females occurred on vertebrals 2-3 
and on vertebral 3 in the third female. The peak of the hump on 
one female was in the center, but the peak in the remaining two 
was posterior of the center point. Scoliosis on two were turned 
slightly to the right and on one turned slightly to the left (Fig. 1). 
Frequency of occurrence in the Santa Fe River population of P. 
suwanniensis was 0.13% (N = 2283). Frequencies of occurrence 
for emydid turtle populations are invariably low, for example: 
Chrysemys picta in New Mexico (0.23%, N = 429; Stuart 1996. 
Bull. Chicago Herpetol. Soc. 31:60–61), Clemmys guttata in 
Pennsylvania (0.5%, N = 201; Ernst, op. cit.), Graptemys oculifera 
in Mississippi (0.1%, N = 3830; Selman and Jones, op. cit.), and 
T. scripta in Illinois (0.067%, N = 11,786; Tucker et al. 2007. 
Herpetol. Rev. 38:337). Range of variation in occurrence appears 
to be correlated with sample size. 

We thank the many students and volunteers for their help 
catching turtles over the years. Georgia Shemitz and Pete Butt 
provided unwavering support in many ways, especially logistics.
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STERNOTHERUS ODORATUS (Eastern Musk Turtle) BEHAV-
IOR. On 15 May 2015, during a long-term turtle assemblage 
population study at Comal Springs in New Braunfels, Texas 
(29.71671°N, 98.13287°W, WGS84; elev. 632 m), researchers were 
returning to the processing site near the start of the Comal River 
at the end of the sampling day when an unusual observation oc-
curred. In approximately 3 m of water, on a large flat slab rock, a 
group of over a dozen Sternotherus odoratus were congregated, 
heads facing in a roughly semi-circle manner. Certain turtle spe-
cies are known to congregate for mass nesting events, includ-
ing marine turtles, Diamondback Terrapins (Malaclemys), and 
cooter species, Pseudemys) as well as at high quality basking 
habitat (Meylan 2006. Biology and Conservation of Florida Tur-
tles. Chelon. Res. Monogr. No. 3. Chelonian Research Founda-
tion, Luneburg, Massachusetts). As far as it can be determined, 
this is the first observation of an underwater congregation for 
this high aquatic species, and which seemed unrelated to bask-
ing, nesting, or food activities; there was no food on the rock on 
which the turtles were congregating, there was no movement 
between the turtles to indicate possible courtship or mating 
activities, and the rock had been scoured clean of algae or de-
tritus from spring flooding events. Lastly, during our 3.5 years 
of study at this site, we have yet to observe any intraspecific ag-
gressive behaviors in the over 3000 S. odoratus captures we have 
made. After observing this grouping from the boat for several 
minutes, EM dove into the water and was able to capture seven 
of the grouped turtles; five were adult males and two were adult 
females. 

Within the past few years, turtle biologists have gained 
increasing observational and recorded evidence of turtle 
communication (Ferrara et al. 2014. Herpetologica 70:149–156). 
Studies of communication of this kind have notably occurred for 
large South American river species such as Podocnemis expansa 
(Ferrara et al., op. cit.). It is conceivable that the congregation 
that we observed was some type of social interaction for 
communication. Additional research on turtle communications 
and social interactions should be a goal for future research. 

This report results from a monitoring survey by the North 
American Freshwater Turtle Research Group (NAFTRG), the 
official North American working group of the Turtle Survival 
Alliance.
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STERNOTHERUS ODORATUS (Eastern Musk Turtle). DIET. 
Sternotherus odoratus is a predator of freshwater mollusks as 
well as earthworms, crawfish, algae and other plant matter (Ernst 
and Lovich 2009. Turtles of the United States and Canada. Sec-
ond Edition. Johns Hopkins University Press, Baltimore, Mary-
land. 827 pp). Following is a description of the first confirmed 
observation of S. odoratus actively consuming the carcass of a 
Gray Squirrel (Sciurus carolinensis) underwater. This observa-
tion was made during a sampling session for a long-term turtle 
assemblage population monitoring survey conducted by the 
North American Freshwater Turtle Research Group (NAFTRG) 
at Comal Springs, in New Braunfels, Texas, USA (29.71671°N, 
98.13287°W, WGS84; elev. 632 m), on 28 February 2014. This hab-
itat harbors a very robust population of S. odoratus (Munscher, 
unpubl. data).

As I swam in the mid reaches of Comal Springs near the 
Landa Lake housing development, I noticed the carcass of the 
squirrel in the water. Upon closer scrutiny, a large S. odoratus was 
vigorously tugging at the carcass, actively dismembering, and 
consuming portions of the squirrel carcass. This was observed 
for several minutes before the turtle was collected and placed 
into a boat. 

Although scavenging behavior has been observed in larger 
predatory species such as Chelydra serpentina and Apalone 
ferox (Meylan 2006. Biology and Conservation of Florida Turtles. 
Chelon. Res. Monogr. No. 3. Chelonian Research Foundation. 
Luneburg, Massachusetts), it has only been reported for S. 
odoratus when consuming dead fish (Ernst 1986. J. Herpetol. 
20:341–352). A large portion of Comal Springs (Landa Lake) is 
situated between a public golf course and residential housing. 
Over the past 3.5 years, the research crew has observed 
numerous occurrences of wild mammals, including White-tailed 
Deer (Odocoileus virginianus), Raccoons (Procyon lotor), Virginia 
Opossums (Didelphis virginiana), and squirrels drowned in the 
lake. In all other instances, the drowned animals have been 
picked clean of all soft tissues, leaving nothing but bones. 
The relative frequency of these kinds of deaths may provide 
opportunistic species such as S. odoratus with valuable high 
quality food resources. 

ERIC MUNSCHER, SWCA Environmental Consultants, Natural Re-
source Department, Bridgeville, Pennsylvania 15017, USA; e-mail: emun-
scher@swca.com. 

STERNOTHERUS ODORATUS (Eastern Musk Turtle) PREDA-
TION. Sternotherus odoratus is a small aquatic turtle with a 
wide distribution from southern Canada and south along the 
east coast of the USA and west into central and south Texas 
(Ernst and Lovich 2009. Turtles of the United States and Cana-
da, Second Edition. Johns Hopkins University Press, Baltimore, 
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Maryland. 827 pp.). This small turtle has been documented as a 
prey item for many species including raccoons, foxes, large wad-
ing birds, water snakes, Snapping Turtles, and Largemouth Bass 
(Ernst and Lovich, op. cit.; Mitchell 1994. The Reptiles of Virginia. 
Smithsonian Institution Press, Washington, DC. 353 pp; Meylan 
2006. Biology and Conservation of Florida Turtles. Chelon. Res. 
Monogr. No. 3. Chelonian Research Foundation. Luneburg, Mas-
sachusetts). Following is the detailed description of the first con-
firmed observation of S. odoratus being preyed upon by the Black 
Vulture (Coragyps atratus). This observation was made during 
an invasive species removal project at Comal Springs in New 
Braunfels, Texas, USA (29.71671°N, 98.13287°W, WGS84; elev. 632 
m), on 1 March 2014. 

Comal Springs is a large spring-fed lake that has a series of 
centrally located small islands. SWCA Environmental Consultants 
was hired by the City of New Braunfels and the Edwards Aquifer 
Authority to remove all Blue Tilapia (Oreochromis aureus), 
Vermiculated Sailfin Catfish (Pterygoplichthys disjunctivus), and 
Nutria (Myocastor copypus) from the ecosystem. To remove the 
Nutria, a series of 15 Havahart live traps were placed throughout 
the ecosystem where signs of Nutria indicated habitat use. 
Two of the islands in the middle of the lake had obvious dens 
on them. While scouting these islands, it was observed that 
they were used by a large Black Vulture rookery. While setting 
several traps on the island we noticed bone middens, and some 
of these contained S. odoratus carapaces. A long-term turtle 
population survey in this habitat had previously indicated a 
massive population of S. odoratus (Munscher, unpubl. data). 
Although we did not directly witness these turtles being preyed 
on, we did observe (13 May 2014) an adult female S. odoratus 
being chased by a Black Vulture. The turtle had probably just 
laid eggs and was making her way back to the lake. The vulture 
was actively following and stalking the turtle but the attempted 
predation was interrupted by our approach; the turtle was a 
marked specimen in our data set.

Although we did not directly observe turtle deaths on the 
islands and therefore cannot be positive that they were not killed 
by some other predator, we believe this represents black vulture 
predation. During our three-year invasive species removal 
project, we captured five Nutria on these islands, but did not 
capture a raccoon, possum, or other possible mammalian 
predator. We note that none of the shells had any signs of being 
chewed on by a mammal, suggesting that the turtles were killed 
by an avian predator (Ernst and Lovich, op. cit.) more prone to 
attack the fleshy parts of the turtle. 
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TERRAPENE CAROLINA CAROLINA (Eastern Box Turtle). HIGH 
ELEVATION RECORD. Terrapene carolina carolina is a wide-
spread chelonian species occurring in a variety of mesic forest 
types throughout eastern North America (Dodd 2001. North 
American Box Turtles: A Natural History, University of Okla-
homa Press, Norman. 231 pp.). This species generally occurs at 
elevations ranging from sea level (Dodd 2001, op. cit.) to 1219 
m (Huheey and Stupka 1967. Amphibians and Reptiles of Great 
Smoky Mountains National Park. University of Tennessee Press, 
Knoxville. 98 pp.) although individuals tend to become less 

frequently encountered as elevations increase (Dodd 2001, op. 
cit.). 

On 7 September 2015 at approximately 1650 h, we 
encountered an adult female T. c. carolina (SCL: 15.3 cm) 
along a densely vegetated margin of a remnant woods road at 
an elevation of ca. 1663 m, less than 100 m from the summit of 
Haw Knob (1668 m elev.) located on the Tennessee (Monroe Co.) 
and North Carolina (Graham Co.) state line along the Cherokee 
and Nantahala National Forest proclamation boundary in the 
Unicoi Mountain region (35.30986°N, 84.02733°W; WGS84). 
The T. c. carolina was initially observed semi-concealed under 
a dense herbaceous cover of Rubus allegheniensis (Allegheny 
Blackberry), Ageratina altissima (White Snakeroot), Dennstaedtia 
punctilobula (Hayscented Fern), and Carex pensylvanica 
(Pennsylvania Sedge). The surrounding habitat is representative 
of the Northern Hardwood Forest community, dominated by 
Fagus grandifolia (American Beech), Betula alleghaniensis 
(Yellow Birch), Acer saccharum (Sugar Maple), Aesculus flava 
(Yellow Buckeye), with understory thickets of Rhododendron 
catawbiense (Catawba Rhododendron), Acer pensylvanicum 
(Striped Maple), Hydrangea arborescens (Wild Hydrangea), and 
Viburnum lantanoides (Witch Hobble). 

Observations of T. c. carolina above 1219 m elev. are sparse 
and are primarily limited to two noteworthy records: 1387 m 
elev. in Buncombe Co., and another at 1341 m elev. in Watauga 
Co., both in North Carolina (Palmer and Braswell 1995. Reptiles 
of North Carolina. University of North Carolina Press, Chapel 
Hill. 412 pp.). Palmer and Braswell (1995, op cit.) also report 
an exceptional record of 2007 m at the parking lot of Mount 
Mitchell, but suggested the record may represent a released 
individual and therefore is not considered here. Our observation 
is noteworthy as it represents a substantial elevational record 
increase of approximately 276 m above the Buncombe Co., North 
Carolina record. Despite the paucity of records, it is evident this 
species may occur in low numbers at very high elevations in the 
southern Appalachians. Although extralimital elevation records 
support T. c. carolina as a generalist, adaptations to extremes in 
abiotic conditions and physiological adaptations warrant further 
study.

A photo voucher of the female T. c. carolina has been deposited 
at the Museum of Natural History at Auburn University as AUM 
AHAP-D 1138.

AUNG N. CHAN (e-mail: anc4001@gmail.com), LUKE R. McDON-
ALD (e-mail: lrm209@msstate.edu), MATTHEW CHRISTIANSEN (e-mail: 
mc306@msstate.edu), TAYLOR F. HACKEMACK (e-mail: th837@saffairs.
msstate.edu), CRAIG D. MARSHALL (e-mail: cmarshall.wildlife@outlook.
com), and SCOTT A. RUSH, Department of Wildlife, Fisheries, and Aqua-
culture, Box 9690, Mississippi State University, Mississippi State, Mississippi 
39762, USA (e-mail: scott.rush@msstate.edu); JOHN A. TRENT (e-mail: 
john.trent@dcnr.alabama.gov) and ERIC C. SOEHREN, Elhew Field Station, 
Wehle Land Conservation Center, State Lands Division, Alabama Depart-
ment of Conservation and Natural Resources, 4819 Pleasant Hill Road, Mid-
way, Alabama 36053, USA (e-mail: eric.soehren@dcnr.alabama.gov).

TRACHEMYS SCRIPTA ELEGANS (Red-eared Slider). 
PREDATION. Trachemys scripta elegans is native to the southern 
USA and northeastern Mexico but has been introduced over a 
vast geographic scale, primarily via the pet trade, and is now 
one of the most wide-spread invasive reptiles (Kraus 2009. 
Alien Reptiles and Amphibians: a Scientific Compendium and 
Analysis. Springer Science + Business Media B.V., Dordrecht, 
Netherlands. 564 pp.). Trachemys s. elegans became established 
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in Bermuda in the 1980s and is now distributed island-wide 
(Outerbridge 2008. Chelon. Conserv. Biol. 7:265–269; Kraus 2009, 
op. cit.). Trachemys s. elegans may compete for nesting sites with 
the only native non-marine turtle species, Malaclemys terrapin 
(Diamond-backed Terrapin). Malaclemys terrapin was thought to 
be introduced to Bermuda until a fossil shell was discovered and 
dated as being at least 400 years old, consequently, the species is 
now considered native (Parham et al. 2008. Biol. Lett. 4:216–219). 
Rhinella marina (Cane Toad) was introduced to Bermuda from 
Guyana to control garden pests in the 1800s and is now widely 
established throughout Bermuda (Lever 2001. The Cane Toad. 
The History and Ecology of a Successful Colonist. Westbury 
Publishing, Otley, West Yorkshire, 230 pp.; Bacon et al. 2006. Appl. 
Herpetol. 3:323–344). Cane Toads eat a broad range of prey items, 
including some vertebrates such as Blind Snakes (Pizzatto et al. 
2012. Herpetol. Rev. 43:469–471; Kelehear 2014. Herpetol. Rev. 
45:339) and even nestling birds (e.g., Passer domesticus [House 
Sparrow]; Beckmann and Pizzatto 2011. Herpetol. Rev. 42:592). 
Herein I report a hatchling T. s. elegans in the diet of R. marina 
in Bermuda.

At 2110 h on 28 September 2015, I collected an adult male 
R. marina (snout–urostyle length = 113.3 mm, head width = 
48.3 mm) from near the edge of a small human-made pond on 

a golf course at Fairmont Southampton, Southampton Parish, 
Bermuda (32.2539°N, 64.8308°W; WGS84). The following day 
the toad was euthanized and dissected for the purpose of 
parasitological studies. At dissection it was found to have a fully 
intact hatchling T. s. elegans in its stomach (Fig. 1). Hatching 
occurs April–August in Bermuda and midline carapace length 
of hatchlings can be as small as 20 mm (Outerbridge 2008, op. 
cit.) Based on the small size of the turtle (midline carapace length 
= 28.7 mm), the presence of a faint umbilical scar, and the time 
of year, the turtle was likely a fairly recent hatchling. However, 
since the umbilical scar was rather faint, it is doubtful that it was 
predated during its first voyage to water post-hatching. Therefore 
the toad likely preyed upon the turtle while it was in the water, 
presumably from the shallows at the pond edge. 

Although this observation is not unwelcome, as T. s. elegans is 
invasive in Bermuda, this trophic interaction probably does not 
occur very often. Over the period 23 September 2015 to 7 October 
2015 I collected and dissected 62 adult R. marina from a total of 
five sites surrounding freshwater ponds in Bermuda (32.3083°N, 
64.7610°W; 32.2721°N, 64.7977°W; 32.2539°N, 64.8308°W; 
32.2629°N, 64.8705°W; 32.3281°N, 64.7064°W; WGS84), and this 
was the only toad that contained turtle remains.

Because anurans are gape-limited predators and generally 
do not possess teeth, records of anurans preying upon turtles 
are scarce; Lithobates catesbeianus (American Bullfrog) is an 
exception, it has consumed several species of hatchling turtles 
(Dodd 2013. Frogs of the United States and Canada. 2 vols. The 
John Hopkins University Press, Baltimore, Maryland. 982 pp.). To 
my knowledge, this is the first report of a Cane Toad preying on a 
turtle (Lever 2001, op. cit.). 

I thank Robbie Smith and Lisa Greene (Bermuda 
Natural History Museum), and Jamie Bacon (Bermuda Zoological 
Society) for assisting me in the field and for logistical support in 
Bermuda. I am grateful to Mark Outerbridge (Department of 
Conservation Services ) for facilitating my research in Bermuda. I 
was supported by a George E. Burch Postdoctoral Fellowship 
during this research trip. This is Contribution #235, Bermuda 
Biodiversity Project (BBP), Bermuda Aquarium, Natural History 
Museum and Zoo, Department of Conservation Services. 

CRYSTAL KELEHEAR, Smithsonian Tropical Research Institute, Balboa, 
Ancon, Republic of Panama; e-mail: crystal.kelehear@hotmail.com.

CROCODYLIA — CROCODILIANS

ALLIGATOR MISSISSIPPIENSIS (American Alligator). DIET. 
The food habits of Alligator mississippiensis have been thor-
oughly examined in populations occupying many habitat types; 
however, dietary information from spring-fed rivers and other 
lotic ecosystems are scant (Rosenblatt et al. 2015. Oecologia 
178:5–16). On 2 October 2014, an adult male A. mississippiensis 
(SVL = 130.5 cm; total length = 248 cm) was found dead, floating 
in the Ocklawaha River, Marion Co., Florida, USA (29.215759°N, 
81.985069°W; WGS 1984). When necropsied, we discovered the 
stomach contained a number of prey items as well as non-prey 
materials. Prey item remains included seven Pomacea paludosa 
(Apple Snail; 3.47 g), seven dipteran larvae (fly larvae; 0.19 g), two 
adult coleopterans (Dytiscidae and Elimidae; combined 0.47 g), 
one Procambarus spiculifer (Spring Crayfish; 0.66 g), and one 
Pterygoplichthys sp. (Loricariidae, unidentified species of sucker-
mouth armored catfish; 185.66 g). Non-prey material included 
0.26 g of submerged aquatic vegetation, 28.35 g of coarse woody 
debris, and one large stainless steel bush hook (10 cm length, 

Fig. 1. A) Dissected Rhinella marina (Cane Toad) with distended 
stomach containing a hatchling Trachemys scripta elegans (Red-
eared Slider); B) Hatchling Red-eared Slider inside the dissected 
Cane Toad stomach; C) Hatchling Red-eared Slider recovered from 
the stomach of a Cane Toad in Bermuda (scale ruler is in cm).
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6.31 g). The large hook likely contributed to the death of this in-
dividual and we hypothesize the dipteran larvae and bush hook 
were likely artifacts of secondary ingestion.

This observation constitutes the first record of A. 
mississippiensis consuming Pterygoplichthys and the first 
account of A. mississippiensis food habits in Florida spring-fed 
rivers. Native to South America, Pterygoplichthys and other 
armored catfishes (Loricariidae) were introduced in Florida 
beginning in the 1950s and multiple species have become 
widely established in Florida freshwater ecosystems. In their 
native habitat, loricariid catfishes are preyed upon by Caiman 
crocodilus (Thorbjarnarson 1993. Herpetologica 49:108–117).

JAMES C. NIFONG (e-mail: ncboy@ufl.edu), THOMAS K. FRAZER 
(e-mail: frazer.ufl.edu), and CAMILO MOJICA, University of Flor-
ida, Fisheries and Aquatic Sciences, Gainesville, Florida 32653, 
USA (e-mail: camilomoj14@gmail.com).

CAIMAN CROCODILUS (Spectacled Caiman). DIET. Caiman 
crocodilus is native to a broad expanse of Central and South 
America, and was introduced to South Florida in the early 1950s 
as a result of the pet trade (Wilson and Porras 1983. The Ecologi-
cal Impact of Man on the South Florida Herpetofauna. Special 
Publication No. 9, University of Kansas Museum of Natural His-
tory and World Wildlife Fund-US, Lawrence, Kansas. 89 pp.). In 
South Florida, the species occurs in Brevard, Lee, Miami-Dade, 
and Monroe counties (Krysko et al. 2011. Atlas of Amphibians 
and Reptiles in Florida. Final Report, Project Agreement 08013, 
Florida Fish and Wildlife Conservation Commission, Tallahassee. 
524 pp.). Little is known regarding the natural history of the in-
troduced population of C. crocodilus in South Florida, with the 
following two exceptions. The stomach contents of 30 C. croco-
dilus collected at Homestead Air Reserve Base, Miami-Dade Co., 
Florida by Ellis (1980. Copeia 1980:152–154) contained native 
and nonnative fishes (Lepomis macrochirus, Tilapia mariae, Ic-
talurus nebulosus, Centropomus undecimalis, Megalops atlanti-
cus, Poecilia latipinna, and Gambusia affinis), Southern Leopard 
Frogs and their tadpoles (Lithobates sphenocephalus), a Double-
crested Cormorant (Phalacrocorax auritus), unidentified mam-
malian hair, and unidentified invertebrates. A dead adult C. 
crocodilus was collected in the Everglades National Park, Miami-
Dade Co., Florida with a nonnative Clarius batrachus (Walking 
Catfish) lodged in its throat (Krysko et al. 2010. Herpetol. Rev. 
41:348–349). Herein we report a novel prey item of C. crocodilus 
from an introduced population.

As part of an ongoing nonnative species removal effort, on 
18 June 2009 a large C. crocodilus (approx. 154 cm total length) 
was collected at Homestead Air Reserve Base, Miami-Dade 
C., Florida (25.489166°N, 80.371666°W; WGS 84). Subsequent 
dissection of the specimen revealed stomach contents consisting 
of a single food item, a Cardisoma guanhumi (Blue Land Crab). 
This documents the first instance of C. crocodilus preying 
upon Cardisoma guanhumi. Crabs are a well-known dietary 
component in their native range, although they are typically 
fully aquatic freshwater species of the family Trichodactylidae 
(Thorbjarnarson 1993. Herpetologica, 49:108–117; Silveira 
and Magnusson 1999. J. Herpetol. 33:181–192). In contrast, 
Cardisoma guanhumi is a largely terrestrial species that migrates 
to saline aquatic habitats during the spawning season, which 
occurs from late June through early December (Gifford 1962. 
Biol. Bull. 123:207–223). Considering the seasonality of this 
observation, it is possible that this predation event occurred in 
an aquatic situation during a nocturnal spawning event. 

JOSHUA FRIERS, United States Department of Agriculture Wildlife 
Services, Homestead, Florida 33030, USA (e-mail: joshfriers@yahoo.com); 
JAMES P. FLAHERTY, Center of Excellence for Field Biology/Department 
of Biology, Austin Peay State University, Clarksville, Tennessee 37040, USA.

SQUAMATA — LIZARDS

ANOLIS AQUATICUS (NOROPS AQUATICUS) (Water Anole). 
SLEEP SITE FIDELITY. Although under-studied, sleep site se-
lection and fidelity in anoles has emerged as a topic of inter-
est, as sleeping habits may affect an organism’s ability to avoid 
predators and access key resources (Sighal et al. 2007. Behaviour 
144:1033–1052). Arboreal lizards are hypothesized to be faithful 
to their sleep sites as suitable perches are presumably scarce in 
their territories, but anoles differ in their sleep site fidelity both 
among and within species (Clark and Gillingham 1990. Anim. Be-
hav. 39:1138–1148; Sighal et al., op. cit.). Here we report for the 
first time, to our knowledge, data on sleep site fidelity in Anolis 
aquaticus, a stream-affiliated anole species that occurs in south-
western Costa Rica and Panama (Savage 2002. The Amphibians 
and Reptiles of Costa Rica: A Herpetofauna between Two Conti-
nents, between Two Seas. University of Chicago Press, Chicago, 
Illinois. 954 pp.).

We observed a total of five A. aquaticus individuals for up 
to 16 nights each between 2200 h and 0400 h during the period 
of 5–28 March 2015, near a drainage area that forms a small 
creek at the Las Cruces Biological Station, Puntarenas, Costa 
Rica (8.785475°N, 82.96096°W, WGS84; ca. 1100 m elev.). The 
first individual, an adult, was sleeping on a trunk ca. 3 m above 
the water with its body largely covered by moss and oriented 
parallel to the long axis of the trunk with its head pointing up. We 
found it sleeping in that same area (within 20 cm of the original 
position) on 12 of the 16 observed nights, including periods of 
five and six consecutive nights. (It may have been present for 
longer consecutive periods but we did not make observations for 
more than seven consecutive nights.) A second adult lizard slept 
perched on a horizontal leaf on the side of the drainage area ca. 
1 m above the water for 12 of the first 14 nights of observation; 
on one of these nights it may have moved across the water to 
a fern ca. 2 m from its original position (because we did not 
individually mark the lizards we cannot say for certain). On the 
second to last night of observation half of the perch leaf had 
been removed, leaving an area that was likely too small for the 
lizard to continue using; we did not observe this lizard again. Two 
adult lizards slept on adjacent fern fronds that extended over the 
water, ca. 1m above the water and ca. 20 cm from one another. 
We did not, however, observe both lizards together until the 
ninth night. The first lizard was present on its original branch for 
14 of the 16 nights. On the other two nights (both during the first 
eight nights) we did not observe a lizard sleeping on the original 
branch but did observe one sleeping on the adjacent branch and 
assumed that this was the same lizard that had moved fronds. 
It is possible, however, that these sightings were actually of the 
second lizard. We observed both lizards together for a total of 
four nights; after the appearance of the second lizard, we never 
again observed a lizard only on the second branch. 

Finally, on the ninth night of observation we discovered a 
juvenile individual sleeping on a leaf ca. 10 cm above rocks that 
normally form part of a nearby creek (which was dry at the time 
of observation). This individual continued to use this leaf, as well 
as two adjacent leaves (within ca. 10 cm of the original leaf) for 
all eight nights of observation. 
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In each case, the lizard’s chosen perch showed characteristics 
of being protective—either because they were relatively flimsy 
leaves that would allow the lizards to detect the approach of 
predators or, in the case of the lizard sleeping under moss, because 
they obscured the lizard from view. Aquatic anoles jump into water 
to avoid predation when sufficiently disturbed, so the selection of 
sites near water is consistent with avoiding predation (Leal et al. 
2002. Evolution 56:785–791). We did not, however, observe this 
behavior in these specific individuals; we attempted to minimize 
disturbance to the lizards and while lizards sometimes awoke 
when we surveyed them, they never moved. Overall, lizards were 
found in the same location on 55–100% (mean = 78.6%) of the 
nights we observed them, indicating that A. aquaticus show high 
fidelity to sleep sites, with some individual variation. Given each 
individual’s apparent preference for sleep sites near water and 
the dry conditions, it is possible that appropriate sleep sites were 
particularly scarce at this time of year, forcing individuals to be 
particularly faithful to their sleep sites, except when such sites are 
destroyed. Alternatively, lizards may save time or energy by re-
utilizing sleeping sites, rather than searching for new sites.

HANNAH K. FRANK, Department of Biology, Stanford University, 393 
Serra Mall, Stanford, California 94305, USA (e-mail: hkfrank@stanford.edu); 
JONATHAN R. FLANDERS, Department of Biological Sciences, University 
of Bristol, Bristol Life Sciences Building, 24 Tyndall Avenue, Bristol BS8 1TQ, 
United Kingdom.

ASPIDOSCELIS INORNATA (Trans Pecos Striped Whiptail). 
PREDATION. Due perhaps to the remoteness of the Trans Pecos 
region it occupies, very little natural history information is avail-
able for Aspidoscelis inornata. For example, our recent observa-
tions of two snake species (Coluber flagellum [Coachwhip] and 

Sistrurus tergeminus edwardsii [Western Massasauga]; Graham 
and Kelehear 2015. Herpetol. Rev. 46:107; Graham and Kelehear 
2015. Herpetol. Rev. 46:267) feeding on A. inornata, are, to our 
knowledge, the first documented predators for this species. Here 
we contribute an additional observation of an avian predator 
of A. inornata. On 01 November 2014, 11.5 km SE of Valentine, 
Jeff Davis Co., Texas, USA (30.52166°N, 104.40198°W; WGS 84), 
we discovered a larder of 27 individual A. inornata impaled on 
barbed wire (Fig. 1) by Lanius ludovicianus (Loggerhead Shrike). 
We collected these lizards along both sides of a 1.6-km section 
of a paved farm road bordered by barbed wire fences. The liz-
ards were in various stages of decomposition and dismember-
ment, ranging from detached heads to rear halves of abdomens 
and tails impaled on barbs; the general impression was that a 
shrike or shrikes frequently kill and feed upon these lizards in the 
area. To our knowledge this is the first documented instance of L. 
ludovicianus preying upon A. inornata (Clark 2011. Son. Herpe-
tol. 24:20–22). A representative A. inornata was deposited in the 
James F. Scudday Vertebrate Collections at Sul Ross State Univer-
sity (SRSU 6659). 

SEAN P. GRAHAM, Department of Biology, Geology, and Physical Sci-
ences, Sul Ross State University, Alpine, Texas 79830, USA (e-mail: sean.gra-
ham@sulross.edu); CRYSTAL KELEHEAR, Smithsonian Tropical Research 
Institute, Apartado 0843-03092, Balboa, Ancon, Panama (e-mail: crystal.
kelehear@hotmail.com).

ASPIDOSCELIS SEXLINEATA (Six-lined Racerunner). TEMPO-
RAL HABITAT USE. The Six-lined Racerunner is a “species in 
greatest conservation need” in Minnesota at the northern edge 
of its extensive geographic range. Although it may be found in 
“lowland” habitats such as roadsides (Gossen and Cochran 
2013. Herpetol. Rev. 44:668) and sand prairies, its occurrence on 
bluffs was noted by Holzinger (1913. In Curtiss-Wedge [ed.], The 
History of Winona County Minnesota, Vol. I, pp. 364–381. H. C. 
Cooper & Co., Chicago, Illinois). On bluffs, it is associated with 
open habitat high on south or southwest facing slopes (locally 
referred to as “goat prairies”), often near rock ledges where soft, 
eroding sandstone is capped by harder rock, and it is especially 
obvious in areas where patches of open sand occur downslope 
from the ledges. Data on racerunner use of rock ledges reported 
herein were obtained during monitoring of Timber Rattlesnakes 
(Crotalus horridus) with digital remote cameras in Houston Co., 
Minnesota, USA in 2007 (Cochran and Schmitt 2014. Herpetol. 
Rev. 45:708). We placed remote cameras beneath overhanging 
ledges (22 May–5 October) with cameras set beneath one end 
and pointed toward the opposite end. Cameras took photo-
graphs at 1h intervals in addition to responding to movement. At 
one ledge, substrate temperatures were recorded hourly (HOBO 
data logger) beneath the overhanging ledge and on the exposed 
ground surface approximately 2 m from the ledge. We also used 
incidental observations of Aspidoscelis sexlineata encountered 
during fieldwork by PAC on bluffs in Fillmore, Houston, Waba-
sha, and Winona counties during the period 2000–2012 to define 
the seasonal and daily activity period in bluff habitat. Data re-
sulted from surveys of 1–3 h duration during which all sightings 
of reptiles and amphibians were recorded; we included only data 
for bluffs where A. sexlineata was observed on at least one occa-
sion (224 surveys). With few exceptions, individuals of A. sexlin-
eata were encountered during activity in the open.

Cameras captured 33 images of Aspidoscelis sexlineata 
from late May through early September. It was not possible to 
determine how many individual lizards were photographed, 

Fig. 1. Aspidoscelis inornata found impaled on barbed wire by Lanius 
ludovicianus in Jeff Davis Co., Texas, USA.
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but during visits to the site we observed multiple individuals 
at each of the two locations where cameras were set. Observed 
frequencies of photographs in 2-h blocks during the daylit period 
(0600–2000 h) were significantly different from those that would 
be expected if photographs were equally likely in any time block 
(χ2 = 36.788, df = 6, P = 0.000). A comparison of results for A. 
sexlineata and Crotalus horridus (Cochran and Schmitt, 2014, 
op. cit.) revealed that the latter used ledges for a slightly longer 
period during the day, with relatively more images taken during 
the periods 1600–1800 h and 1800–2000 h (χ2 = 15.029, df = 4, P 
= 0.005). However, like C. horridus, A. sexlineata apparently use 
overhanging rock ledges as thermal refuges during the hottest 
part of the day, when exposed ground surface temperatures may 
exceed 50°C (see temperature plots in Cochran and Schmitt 2014, 
op. cit.). Times when photographs were obtained correspond well 
with the period in the day when ground surface temperatures in 
the open exceed those beneath the ledge (during visits to the 
study site we observed racerunners briefly entering the shade 
beneath ledges).

Observations of Aspidoscelis sexlineata during fieldwork on 
southeastern Minnesota bluffs during the period 2000–2012 
indicated that it is generally active from mid- to late May to mid-
September. Adults were observed as early as 1 May during the 
exceptionally warm spring of 2012 (Cochran et al. 2012. Can. 
Field-Nat. 126:204–209) and as late as 2 September. Young-of-
the-year (YOY) appeared in late summer as early as 14 August 
and were last observed on 21 September. In all 10 years in which 
A. sexlineata was noted after mid-August and the life-history 
stage was recorded, the last lizards noted during the year were 
YOY rather than adults (binomial test, P = 0.002). Juveniles were 
also seen on four dates from 16 May to 5 June. Most sightings 
occurred after 1000 h, with the exception of a YOY that was 
inadvertently uncovered from its retreat as we walked along a 
sandy trail, and all sightings occurred earlier than 1800 h.

Results from the two approaches used during this study 
were mutually consistent. Moreover, our data on activity 
season in bluff habitat are similar to the results of Kapfer and 
Pauers (2006. Herpetol. Rev. 37:420–423) for lowland habitat 
in Sauk Co., Wisconsin. They observed adults from early May 
through late August, somewhat longer than the active seasons 
suggested in regional field guides by Vogt (1981. Natural 
History of Amphibians and Reptiles of Wisconsin. Milwaukee 
Public Museum, Milwaukee, Wisconsin. 205 pp.) for Wisconsin 
(mid-May through mid-August), Oldfield and Moriarty (1994. 
Amphibians and Reptiles Native to Minnesota. University of 
Minnesota Press, Minneapolis. 240 pp.) for Minnesota (mid-
May through late August), and Harding (1997. Amphibians and 
Reptiles of the Great Lakes Region. University of Michigan Press, 
Ann Arbor. 378 pp.) for the Great Lakes region (late May through 
mid-August). In all of these accounts, as in the present study, YOY 
remained active later in the fall than adults, but to our knowledge 
this trend has not been previously demonstrated statistically.

 We thank the Chicago Herpetological Society for a grant to 
purchase a remote camera and Chris Kendall for access to the 
study area. Stephen Schmitt is grateful to Saint Mary’s University 
of Minnesota for its support of undergraduate research.

PHILIP A. COCHRAN† and STEPHEN J. SCHMITT, Biology Depart-
ment, Saint Mary’s University of Minnesota, 700 Terrace Heights, Winona, 
Minnesota 55987, USA (e-mail: sjschm04@smumn.edu). † Deceased.

BASILISCUS BASILISCUS (Common Basilisk). PREDATION. 
Basiliscus lizards are common in streams, rivers, or lakes of 

Neotropical lowlands and comprise important trophic interac-
tions, as prey or predators. They are subject to predation by an 
array of vertebrates such as birds, large fishes, mammals, and 
other reptiles and, although rare, invertebrates such as large 
crustaceans also prey upon basilisks (Savage 2002. The Amphib-
ians and Reptiles of Costa Rica: A Herpetofauna between Two 
Continents, between Two Seas. University of Chicago Press, Chi-
cago, Illinois. 934 pp.; Flaherty and Friers 2014. Southeast. Nat. 
13:N57–N58). Here we describe an apparent predation event on 
a young Basiliscus basiliscus (SVL ca. 7 cm) by another inverte-
brate, a scorpion, Opisthacantus elatus (Scorpiones: Hemiscor-
piidae). 

At 1025 h on 26 August 2014, on the shore of Perresénico River, 
Estación Rancho Frío in Parque Nacional Darién, Darién, Panamá 
(8.0198907°N, 77.730486°W, WGS 84; 111 m elev.), we discovered 
a subadult female scorpion holding a B. basiliscus. The scorpion 
was 2 m aboveground and positioned horizontally inside an 
interstice of a fallen branch. The anterior carapace region and 
the right pedipalp were outside of the branch, however, and the 
scorpion was holding the left hindleg of the lizard with its chela. 
The lizard made occasional movements forward to escape but 
was unsuccessful. We pulled the lizard with herpetological tongs 
but the scorpion did not release the lizard.

Opisthacantus elatus has considerable mechanical strength 
to trap and manipulate large prey and is found more frequently 
under rocks or fallen trunks (Álvarez et al. 2013. Rev. Col. 
Entomol. 39:301–304). Although we captured both animals and 
so did not observe ingestion, it is likely that this was a predation 
event. The scorpion was deposited in Museo de Invertebrados 
de la Universidad de Panamá (MIUP), but the lizard escaped 
before we could preserve it. Other lizards such as Homonota, 
Podarcis, Liolaemus, and some gecko species are preyed upon by 
other scorpion species (Fulvio and Minoli 2014. Cuad. Herpetol. 
28:1–2). However, ours is the first observation of a large scorpion 
trapping a young B. basiliscus, presumably for predation.

We thank Fondo Darién for financial support, Ministerio de 
Ambiente de Panamá for logistical facilities in Parque Nacional 
Darién, and Diomedes Quintero from MIUP for identification 
and sex determination of the scorpion. 
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CALLOPISTES FLAVIPUNCTATUS (Yellow-spotted Tegu Moni-
tor). DIET AND SOCIAL BEHAVIOR. Callopistes flavipunctatus 
is found in the equatorial dry forests of southwestern Ecuador 
and northwestern Peru, and has also recently been observed in 
an inter-Andean valley in Peru (Crespo and Koch 2015. Salaman-
dra 51:57–60). Very little natural history information has been 
published on this species and up until recently, almost no dietary 
information on the species existed. Crespo and Koch (op. cit.) 
observed C. flavipunctatus feeding on birds (Sturnella bellicose), 
lizards (Dicrodon guttulatum), and a plant, Cordia lutea. Schlut-
er (2004. Sauria 26:17–21) found that Dicrodon and other lizards, 
small rodents, and large insects made up much of the prey base 
of C. flavipunctatus. Prior to these observations, it was believed 
that C. flavipunctatus fed on large food items due to their large, 
recurved teeth and muscular and expandable stomach (White 
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and Anderson 1994. J. Zool. 233:107–128). Social observations of 
C. flavipunctatus remain undocumented, although Crespo and 
Koch (op. cit.) mention seeing individual animals entering bur-
rows that seemed to feature a complex architecture with multiple 

entrances. Herein we document snakes and plants in the diet of 
C. flavipunctatus, as well as the sharing of burrows by both young 
and adult lizards.

On 10 May 2010, at 0800 h near the village of Progreso, Loja, 
Ecuador (4.045135°N, 80.464288°W, WGS84; elev. 254 m), a large 
C. flavipunctatus was observed feeding on the small yellow 
flowers of a plant only identified to the family Asteraceae. Locals 
confirm that the lizards eat a number of different plants in the 
region. On 10 May 2010, at 1400 h, we while driving down a dirt 
road in coastal dry forest habitat near Progreso (4.065864°N, 
80.472632°W, WGS84; elev. 218 m) we observed a medium-sized 
C. flavipunctatus holding a snake in its mouth while sitting in the 
road (Fig. 1). The snake, a Cope’s Tropical Racer (Mastigodryas 
pulchriceps = Dryadophis pulchriceps) was still alive. The C. 
flavipunctatus shook its head a number of times and then 
smashed the snake to the ground with his snout until the snake 
died (much like monitor lizards, Varanus spp., do to kill prey). 
Noticing us, the lizard subsequently continued to walk down the 
road with its prey and stopped. We were able to catch the lizard 
with a noose, take its measurements, and identify the snake to 
the species level. The C. flavipunctatus was an adult male (SVL 
= 29.2 cm, tail length = 57.9 cm, mass = 580 g). The snake was an 
adult male (SVL = 94.2 cm, tail length = 39.0 cm; mass = 100 g). 
Prior to this observation, one of us (EC) had observed two similar 
instances of ophiophagy in C. flavipunctatus. On 18 October 2006 
at 1000 h, and again on 3 February 2010 at 0930 h, EC observed 
C. flavipunctatus near Progreso feeding on snakes identified 
as Heath’s Tropical Racers (Mastigodryas heathii) (Fig. 2). Both 
instances occurred in similar fashion to the one described above. 

From 9–14 May 2010, roughly 25 adult and 8 juvenile C. 
flavipunctatus were observed within 5 km of Progreso. Animals 
were observed traversing dirt roads and waterways, or sitting 
at the entrance to burrows. Burrows were generally dug into 
the sides of hills and along creeks and roads, and usually only 
one burrow entrance was evident. It was not unusual to see 
three or four animals emerging from or retreating to the same 
burrow. On 12 May 2010 at 0900 h, a large adult C. flavipunctatus 
was observed basking at the mouth of a burrow (3.998128°N, 
80.395456°W, WGS84; elev. 172.8 m) with two subadult and one 
juvenile conspecifics (Fig. 3). No instances of antagonistic or 
dominance behaviors were observed.

JEFFREY M. LEMM, San Diego Zoo Institute for Conservation Re-
search, Behavioral Ecology Division, 15600 San Pasqual Valley Road, Escon-
dido, California 92027, USA (e-mail: jlemm@sandiegozoo.org); EDUARDO 
CUEVA, Nature and Culture International Ecuador, 1400 Maiden Lane, Del 
Mar, California, 92014, USA (e-mail: info@natureandculture.org).

CARLIA AILANPALAI (Curious Skink). DIET. Lizards are known 
to prey on diminutive Eleutherodactylus ssp. (Rain Frogs, Chirping 
Frogs, and Peeping Frogs) in their native Caribbean range (Hen-
derson and Powell 1999. In Crother [ed.], Caribbean Amphibians 
and Reptiles, pp. 223–268. Academic Press, San Diego, California), 
but no such observations appear to have been made in the Pa-
cific islands to which Eleutherodactylus planirostris (Greenhouse 
Frog) and E. coqui (Puerto Rican Coqui) have been introduced 
(Olson et al. 2012. Pac. Sci. 66:255–270). Here we report an obser-
vation of predation on E. planirostris by Carlia ailanpalai. 

At 1450 h on 21 February 2015, in limestone forest habitat at 
the Guam National Wildlife Refuge (13.64525°N, 144.85182°E; 
WGS84), we observed a C. ailanpalai consuming an E. planirostris. 
The skink had captured the frog when first observed (Fig. 1), and 
ingestion was complete within 2 minutes. By comparing images 

Fig. 1. Callopistes flavipunctatus feeding on Mastigodryas pulchriceps. 

PH
O

TO
 B

Y 
J. 

LE
M

M

Fig. 2. Callopistes flavipunctatus feeding on Mastigodryas heathii.  
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Fig. 3. Individual Callopistes flavipunctatus were observed sharing 
burrows and basking in close proximity to one another.  No aggres-
sive social encounters were ever observed. 
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of a ruler placed at the scene with images of the lizard holding 
the frog, we estimated the skink to be 45 ± 3 mm SVL and the 
frog to be 16.5 ± 1.5 mm SVL. This places the skink at the 45th SVL 
percentile (Rodda et al. 2015. J. Herpetol. 49:507–512) and the 
frog in the lower adult size range (Olson and Beard 2012. Copeia 
2012:121–129). 

Carlia ailanpalai is native to the Bismarck Archipelago and 
was first recorded on Guam in 1968 (Austin et al. 2011. Biol. 
Invasions 13:1951–1967). Prior to the arrival of E. planirostris on 
Guam (ca. 2003; Christy et al. 2007. Pac. Sci. 61:469–483) the diet 
of C. ailanpalai consisted of invertebrates and the occasional 
small lizard (McCoid 1997. MSc thesis, Texas A&M University, 
Kingsville, Texas). The frog has now spread across the island and 
we occasionally see >100 individuals in <1 h. Population densities 
of E. planirostris in Hawaii may exceed 12,000 individuals/ha 
(Olson and Beard 2012, op. cit.). Thus, the population expansion 
of E. planirostris on Guam suggests it may become an increasing 
part of the skink’s diet. Guam has no native amphibians, but 7–8 
species of exotic anurans are established on the island (Christy et 
al. 2007, op. cit.; Zug 2013. Reptiles and Amphibians of the Pacific 
Islands. University of California Press, Berkeley and Los Angeles, 
California. 320 pp.). There are concerns that non-native frogs 
may offer a novel food source for the invasive Boiga irregularis 
(Brown Treesnake) (Christy et al. 2007, op. cit.) but E. planirostris 
remains an uncommon component of the snake’s diet on Guam 
(Siers 2015. PhD Dissertation, Colorado State University, Fort 
Collins, Colorado). On the other hand, C. ailanpalai may locally 
occur at densities of >10,000 individuals/ha (Rodda et al. 2005. 
Herpetol. Rev. 36:252–259) and is frequently preyed on by B. 
irregularis (Siers 2015, op. cit.). Should the population of C. 
ailanpalai be facilitated by E. planirostris, the snake population 
may be indirectly facilitated through a food chain consisting of 
non-native herptiles. 

We are grateful to G. H. Rodda, R. N. Reed, A. A. Yackel-Adams, 
C. P. Melcher, and J. A. Savidge for providing references and 
valuable comments on the manuscript. Funding was provided 
by the U.S. Department of the Interior’s Office of Insular Affairs.

TIGRAN L. TADEVOSYAN, Cherokee Services Group, contracted to 
the USGS Brown Treesnake Project, MOU-3, P/O Box 8255, Dededo, Guam 
96912, USA (e-mail: ttadevosyan@gmail.com); BJORN LARDNER, Colo-
rado State University, Fort Collins, Colorado 80523, USA (e-mail: lardner@
colostate.edu).

CTENOSAURA PECTINATA (Western Spiny-tailed Iguana). PRE-
DATION. Loggerhead Shrikes (Lanius ludovicianus) are known 
to prey on large insects, small reptiles, amphibians, rodents, and 
passerines by impaling them in barbed wire and thorns (Brinkley 
2007. Field Guide to Birds of North America. National Wildlife 
Federation, Sterling Publishing Co., New York. 530 pp.). There 
is one record of L. ludovicianus preying on Dipsosaurus catali-
nensis (Isla Santa Catalina Desert Iguana); the bird impaled the 
lizard on a thorn in an Adam’s Tree (Fouqueria diguetii), 1.55 m 
above the ground (Carbajal-Márquez et al. 2012. Herpetol. Rev. 
43:131–132). Herein we describe our observations of a Logger-
head Shrike impaling multiple C. pectinata on barbed wire.

On 8 July 2014, three hatchlings of C. pectinata were 
discovered hanging on barbed wire during standard roadside 
fauna sampling along the Cuauhtemoc–Buenavista freeway 
(19.271018°N, 103.601494°W, WGS84; elev. 712 m) in Cuauhtemoc, 
Colima, Mexico. As we drove by a cyclonic fence, we saw a shrike 
impaling a small lizard to the barbed wire. When we stopped 
to verify, we saw two more hatchlings of C. pectinata impaled 
two meters apart from each other. Two of them were complete 
while the third one was beheaded. As we drove away, the shrike 
returned and began to feed on the carcasses. The freeway was 
surrounded by patches of tropical deciduous forest and sugar 
cane fields.

JESÚS MAURICIO RODRÍGUEZ-CANSECO (e-mail: jmrc2603@ho-
tmail.com), KRYSTAL LUCÍA GONZÁLEZ-ESTUPIÑÁN, ERIKA SUGEY 
GARCÍA MATA, JOSÉ VILLARREAL-MÉNDEZ, Centro Universitario de 
Ciencias Biológicas y Agropecuarias, Universidad de Guadalajara, Zapopan, 
Jalisco, 45110, México; ANDREA BOMBELA CRUZ, Universidad Veracru-
zana, Xalapa, Veracruz, Mexico 91090. 

CYRTODACTYLUS CONDORENSIS (Condao Bent-toed Gecko). 
REPRODUCTION. Cyrtodactylus condorensis is endemic to Viet-
nam where it is known from the Con Dao Archipelago (Nguyen 
et al. 2009. Herpetofauna of Vietnam. Edition Chimaira, Frank-
furt am Main, Germany. 768 pp.). We know of no information on 
reproduction in C. condorensis. In this note we provide a clutch 
size for C. condorensis plus data on size at reproductive maturity.

We examined a sample of 15 C. condorensis consisting 
of eight males (mean SVL = 68.5 mm ± 12.4 SD, range = 57–91 
mm) and seven females (mean SVL = 71.43 mm ± 11.1. SD, 
range = 54–83 mm) deposited in the herpetology collection of 
La Sierra University (LSUHC), Riverside, California as LSUHC 
11350–11363, collected 13 August 2013 at Con Son (8.6931°N, 
106.6094°E; WGS84), Con Dao Island, Ba Ria-Vung Tau Province, 
Vietnam. Included in our sample was a C. condorensis (LSUHC 
10440) for which locality data and collection date were not 
available. 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, stained with Harris hematoxylin, followed 
by eosin counterstain. Enlarged follicles (> 4 mm) were counted. 
Histology slides were deposited in LSUHC.

Four males exhibited testes which were undergoing 
spermiogenesis. Seminiferous tubules were lined by sperm 
or clusters of metamorphosing spermatids. The smallest 
reproductively active male (spermiogenesis) measured 67 mm 

Fig. 1. Carlia ailanpalai consuming an Eleutherodactylus planirostris 
on Guam. 
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SVL (LSUHC 10440). Four smaller males (SVLs 57, 57, 59, 62 mm) 
contained tiny testes and were considered to be subadults.

One female (SVL = 83 mm) contained three enlarged follicles 
(> 4 mm) (LSUHC 11353). The other two large females (both 
80 mm SVL) may have been between clutches and contained 
quiescent ovaries which were not undergoing yolk deposition 
(LSUHC 11350, 11355). All other females (54–73 mm) contained 
quiescent ovaries.

STEPHEN R. GOLDBERG, Whittier College, Department of Biology, 
Whittier, California 90608, USA (e-mail: sgoldberg@whittier.edu); L. LEE 
GRISMER, La Sierra University, Department of Biology, Riverside, California 
92505, USA (e-mail: lgrismer@lasierra.edu).

CYRTODACTYLUS CONSOBRINUS (Peter’s Bent-toed Gecko). 
REPRODUCTION. Cyrtodactylus consobrinus ranges from ex-
treme southern Thailand through Peninsular Malaysia and Sin-
gapore to Sumatra and Borneo (Manthey and Grossmann 1997. 
Amphibian & Reptilien Südostasiens, Natur und Tier Verlag, 
Münster, Germany. 512 pp.). Das reported C. consobrinus clutch-
es consisted of two eggs (2010. A Field Guide to the Reptiles of 
South-east Asia, Myanmar, Thailand, Laos, Cambodia, Vietnam, 
Peninsular Malaysia, Singapore, Sumatra, Borneo, Java, Bali. 
New Holland Publishers, Ltd. London, UK. 376 pp.). In this note 
we provide additional information on C. consobrinus reproduc-
tion from a histological examination of museum specimens. 

We examined a sample of 36 C. consobrinus deposited in 
the herpetology collection of La Sierra University (LSUHC), 
Riverside, California, USA, consisting of 12 adult males (mean 
SVL = 111.8 mm ± 6.4 SD, range = 98–121 mm), six adult females 
(mean SVL = 119.7 mm ± 4.3 SD, range = 113–125 mm), and 18 
subadults (mean SVL = 58.9 mm ± 9.3 SD, range = 45–81 mm) 
collected during 2000–2013 from East Malaysia, Sarawak State 
(LSUHC 4062, 9189); Peninsular Malaysia, Johor State LSUHC 
8123, 8227, 8228, 8902, 8903, 8923–8925, 10202–10204, 10230, 
10245, 10584; Kedah State, LSUHC 5084, 9633, 9835; Kelantan 
State, LSUHC 11096, 11136, 11137, 11152; Pahang State, LSUHC 
4912, 4942, 10050; Selangor State, LSUHC 4019, 4389, 4820, 
4821, 6625; Terengganu State, LSUHC 9908, 10039, 10040, 10048, 
10879. Lizards were captured by hand and were sacrificed with 
an overdose of pentobarbital. 

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 with Harris hematoxylin followed 
by eosin counterstain. Enlarged follicles (> 8 mm) or oviductal 
eggs were counted. Histology slides were deposited in LSUHC. 
No histology was conducted on subadults which contained tiny, 
reproductively inactive gonads. 

The only stage observed in the testicular cycle was 
spermiogenesis, in which seminiferous tubules were lined 
by sperm or clusters of metamorphosing spermatids. Males 
undergoing spermiogenesis were collected in February (N 
= 1), March (N = 4), June (N = 2), July (N = 1), August (N = 1), 
September (N = 3). The smallest reproductively active male 
(spermiogenesis) measured 98 mm SVL (LSUHC 10203) and was 
collected in September. Reproductively active females (oviductal 
eggs or follicles > 8 mm) were collected in March (N = 1), June (N = 
3), August (N = 1), November (N = 1). One adult female from June 
(LSUHC 11152; SVL = 123 mm) exhibited no ovarian activity and 
may have been between clutches. Mean clutch size (N = 5) was an 
invariant 2. The smallest reproductively active female (follicles > 
8 mm) measured 113 mm SVL (LSUHC 5084) and was collected 
in November. Although it is clear C. consobrinus exhibits an 

extended reproductive cycle, examination of additional samples 
are needed to determine the full duration of reproduction in this 
species. 

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

CYRTODACTYLUS PARADOXUS. REPRODUCTION. Cyrtodac-
tylus paradoxus is endemic to southern Vietnam and two adja-
cent islands including Phu Quoc Island, Kien Giang Province, 
Vietnam (Van Sang et al. 2009. Herpetofauna of Vietnam. Edition 
Chimaira, Frankfurt am Main, Germany. 768 pp.). Darevsky and 
Szcerbak (1997. Asiatic Herpetol. Res. 7:19–22) reported captive 
C. paradoxus females (as Gonydactylus paradoxus) laid clutches 
of two eggs. In this note we provide information on the testicular 
cycle of C. paradoxus.

A sample of six C. paradoxus consisting of adult males 
(mean SVL = 77.7 mm ± 5.4 SD, range = 68–82 mm), collected 
18 August 2013 at Hon Thom Island (near south point of Phu 
Quoc Island) (10.14124°N, 104.53214°E; WGS84), Lien Giang 
Province, Vietnam and deposited in the herpetology collection 
of La Sierra University (LSUHC), Riverside, California, USA as 
LSUHC 11394, 11395, 11397, 11399, 11400, 11402, was examined. 
A cut was made in the lower abdominal cavity and the left testis 
was removed, embedded in paraffin, cut into 5-µm sections, and 
stained with Harris hematoxylin, followed by eosin counterstain. 
Histology slides were deposited in LSUHC.

The only reproductive stage noted in the testis was 
spermiogenesis in which seminiferous tubules are lined by 
sperm or clusters of metamorphosing spermatids. The smallest 
reproductively active male measured 68 mm SVL (LSUHC 11400).

STEPHEN R. GOLDBERG, Whittier College, Department of Biology, 
Whittier, California 90608, USA (e-mail: sgoldberg@whittier.edu); L. LEE 
GRISMER, La Sierra University, Department of Biology, Riverside, California 
92505, USA (e-mail: lgrismer@lasierra.edu).

HEMIDACTYLUS MABOUIA (Tropical House Gecko). PREDA-
TION. The family Gekkonidae includes species with great inva-
sive potential. Some Old World geckos of the genus Hemidactylus 
have expanded their distribution in different parts of the globe 
as exotic invasive species. For example, H. mabouia is native to 
Africa, but was introduced to the Neotropics in the last century. 
It is established in South America, the Caribbean, and Mexico, 
and has expanded its distribution to include subtropical parts 
of the United States (Fierro-Cabo and Rentfro 2014. Bioinv. Rec. 
3:309–312), usually by human-mediated dispersal (Short and Pe-
tren 2011. Ecol. Evol. 1:181–190). The species is nocturnal, and 
is primarily associated with anthropogenic environments; how-
ever, it has long been recorded in natural environments far from 
human dwellings, often associated with bromeliads (Vanzolini 
1968. Arq. Zool. S. Paulo 17:1–84). In natural environments, H. 
mabouia can interact with native biota, and in some cases has 
competitive advantages over native geckos (Hughes et al. 2014. J. 
Herpetol. 49:60–63).

Despite the prediction that H. mabouia will lose suitable 
areas in South America to other alien geckos in a scenario of 
climate change (Rodder et al. 2008. North-West J. Zool. 4:236–
246), this species has recently colonized new regions and natural 
habitats in Brazil (Rocha et al. 2011. Zoologia 28:747–754). 
Here it can consume a wide range of native prey, especially 
arthropods (Albuquerque et al. 2013. Biota Neotrop. 13:376–381). 
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Here we document an unprecedented record of predation on 
H. mabouia by a typical forest bird, the Black-billed Scythebill 
(Campylorhamphus falcularius). 

Our observation occurred in the municipality of Paty do 
Alferes, Rio de Janeiro State, Brazil, on a small farm (22.3989°S, 
43.4296°W, WGS84; 615 m elev.) surrounded by sparse woodland 
patches. This site is ca. 12 km N of Reserva Biológica do Tinguá, 
a large (26,260 ha) protected area in the metropolitan region of 
the state. This reserve is included in the Serra do Mar Mountain 
range, one of the best preserved Atlantic forest remnants in the 
state of Rio de Janeiro. At 1552 h on 22 May 2014, one of us (JMH) 
noticed a C. falcularius foraging on an old and deeply creviced 
log suspended in the trees. The log was ca. 2 m aboveground, 
and supported. The bird was seen peering and probing into 
the crevices up to its forehead. The bird then extracted a gecko, 
holding it by the axillae in the tip of its bill. The gecko was first 
observed without the tail, probably autotomously shed at that 
moment. The bird flew to the trunk of a small tree about a meter 
away, where it beat the prey back and forth on the trunk with its 
beak. We identified the lizard as H. mabouia by the shape of its 
head and fingers and the ventral and dorsal color pattern (Fig. 1). 
The gecko’s SVL was similar to the exposed culmen (dorsal ridge 
of the bill) of the C. falcularius, which measures ca. 60 mm (Sick 
1997. Ornitologia Brasileira. Ed. Nova Fronteira, Rio de Janeiro. 
912 pp.). The bird swallowed the gecko by tilting its head back 
and dropping it into its throat; however, it took a few attempts 
to get the right position, adjusting the prey between the middle 
and the tip of its long mandible. The entire predation event took 
<2 minutes.

On first analysis, interactions between H. mabouia and C. 
falcularius would be unlikely, as the bird is a diurnal species 
endemic to Atlantic forest dependent on evergreen forest, and 
highly sensitive to human disturbances (Parker et al. 1996. In 
Stotz et al. [eds.] Neotropical Birds: Ecology and Conservation, 
pp. 118–436. University of Chicago Press, Chicago, Illinois) 
and generally avoids small fragments (Willis 1979. Pap. Avul. 
Zool. 33:1–25). In Brazil, most reported native predators on H. 
mabouia have crepuscular or nocturnal activity and tolerate 
open and anthropogenic habitats, such as the snakes Oxyrhopus 

guibei (Brazilian False Coral Snake) (Andrade and Silvano 1996. 
Rev. Bras. Zool. 13:143–150) and Thamnodynastes spp. (Rocha 
and Vrcibradic 1998. Ciênc. Cult. 50:364– 368; Bernarde et al. 
2000. Rev. Bras. Biol. 60:695–699). Among birds, there are records 
of predation by Athene cunicularia (Burrowing Owl) (Vrcibradic 
and Rocha 1998, op. cit.) and by Pitangus sulphuratus (Great 
Kiskadee), the latter surely in daylight (Argel-de-Oliveira et al. 
1998. Rev. Bras. Zool. 15:1103–1109). Even usual predators may 
have difficulty locating individuals of H. mabouia while the 
gecko is immobile and camouflaged (Andrade and Silvano 1996, 
op. cit.), 

Most woodcreepers (birds of the family Dendrocolaptidae) 
use their long and thin bills to probe for invertebrates on trunks 
and major tree branches. Sick (1997, op. cit.) reported that, in 
addition to arthropods picked from trunk gaps and epiphytic 
bromeliads, woodcreepers can prey upon small vertebrates such 
as treefrogs, tadpoles and lizards. On the day of our observation, 
at least two other species of woodcreepers were recorded at 
the site: Lepidocolaptes squamatus (Scaled Woodcreeper) and 
Sittasomus griseicapillus (Olivaceous Woodcreeper). In southern 
Brazil, Lima and Rodrigues (2008. Rev. Bras. Ornitol. 16:380–
382) observed three foraging events (all successful) in which C. 
falcularius preyed on a treefrog, Scinax rizibilis. The frogs were 
picked off from leaves of bromeliads and swallowed, after the 
bird hit them against a hard surface; these authors suggest that 
this foraging tactic, similar to our observation, is common for C. 
falcularius.

We believe that the increasing spread of H. mabouia into 
natural areas of Atlantic Forest (e.g., Almeida-Gomes and Rocha 
2014. J. Herpetol. 48:423–429) might increase the frequency 
of predation on H. mabouia by C. falcularius and other native 
woodcreepers, given that bromeliads and tree trunks are the 
main microhabitats used by this gecko in natural environments 
in Brazil (Rocha et al. 2011, op. cit.).

We are grateful to Maria Rita P. F. Cabral and Maria do Rosário 
A. Braga, whose hospitality made the observation possible; and 
to Davor Vrcibradic for identitfying the gecko.

MAURÍCIO BRANDÃO VECCHI, Departamento de Ecologia, Universi-
dade do Estado do Rio de Janeiro, Pavilhão Haroldo Lisboa da Cunha, Sala 
224, Rua São Francisco Xavier, 524, Maracanã, 20550-013, Rio de Janeiro, 
RJ, Brazil (e-mail: mbvecchi@yahoo.com); JEFFREY MICHAEL HARDING, 
Oregon, USA (e-mail: jeffharding@centurytel.net). 

HOLBROOKIA MACULATA (Lesser Earless Lizard). PREDA-
TION. Holbrookia maculata is a common lizard of prairies and 
desert grasslands found throughout the central and southwest-
ern U.S. (Rosenblum et al. 2009. In Jones and Lovich [eds.], Liz-
ards of the American Southwest, pp. 154–157. Rio Nuevo Pub-
lishers, Tucson, Arizona). Their primary documented predators 
are snakes (Ernst and Ernst 2003. Snakes of the United States 
and Canada. Smithsonian Institution Press, Washington, D.C. 
668 pp.); however, they are probably preyed upon by a variety 
of avian and mammalian predators. On 01 November 2014, 
11.5 km SE of Valentine, Jeff Davis Co., Texas, USA (30.52166°N, 
104.40198°W; WGS 84), we discovered a larder of seven individu-
al H. maculata impaled on barbed wire (Fig. 1) by Lanius ludovi-
cianus (Loggerhead Shrike). We collected these lizards along a 
1.6-km section of a paved farm road bordered on both sides by 
barbed wire fences. Some lizards appeared to have been cached 
for some time and appeared mummified; however, two repre-
sentive specimens deposited in the James F. Scudday Vertebrate 
Collections at Sul Ross State University (SRSU 6656–6657) were 

Fig. 1. Hemidactylus mabouia (Tropical House Gecko) being preyed 
upon by Campylorhamphus falcularius (Black-billed Scythebill) in 
southeastern Brazil. 
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relatively fresh. The lizards were in various stages of dismem-
berment; several were simply heads attached to barbs, while the 
collected specimens were more intact. Our general impression 
is that the lizards are killed and fed upon frequently by shrikes in 
this area. To our knowledge this is the first record of H. maculata 
being preyed upon by L. ludovicianus (Clark 2011. Son. Herpe-
tol. 24:20–22). 

SEAN P. GRAHAM, Department of Biology, Geology, and Physical Sci-
ences, Sul Ross State University, Alpine, Texas 79830, USA (e-mail: sean.gra-
ham@sulross.edu); CRYSTAL KELEHEAR, Smithsonian Tropical Research 
Institute, Apartado 0843-03092, Balboa, Ancon, Panama (e-mail: crystal.
kelehear@hotmail.com). 

LIOLAEMUS CHACOENSIS (Chaco Sand Lizard). PREDA-
TION. Liolaemus chacoensis is a small lizard (up to 55 mm SVL) 

occurring in the Chaco Ecoregion, which includes Argentina, 
Paraguay, and Bolivia (Cruz and Ramirez Pinilla 1996. Rev. Esp. 
Herpetol. 10:33–39). In San Juan, Argentina, it inhabits the Oc-
cidental Chaco Ecoregion located in the county of Valle Fértil 
(Ávila et al. 1998. Cuad. Herpetol. 12:11–29), where it lives in 
the dense vegetation of the Chaco forest (Cei 1986. Reptiles del 
Centro, Centro-oeste y Sur de la Argentina. Mon. IV. Mus. Reg. 
Sci. Nat., Torino. 527 pp.). Here we report the first observation 
of predation on L. chacoensis by the Spot-winged Falconet (Spiz-
iapteryx circumcincta). 

At 1755 h on 20 September 2014, during field work in La 
Majadita, Valle Fértil, San Juan Province, Argentina (30.71306°S, 
67.49556°W, WGS84; 976 m elev.), we observed a Spot-winged 
Falconet perched on a Prosopis chilensis tree, apparently calling 
to its mate or parent for food. A few minutes later, another 
falcon arrived carrying an adult L. chacoensis by its neck (Fig. 1). 
Immediately after, the falcon consumed the lizard and flew away, 
and the other falconet followed. Although it is well known that 
S. circumcincta feeds on lizards (de la Peña 1992. Guía de Aves 
Argentinas, segunda edición. Incluye Nidos y Huevos. Tomo II. 
Falconiformes-Charadriiformes. LOLA, Buenos Aires. 180 pp.), 
our observation is the first record of predation on L. chacoensis 
by S. circumcincta.

We thank Nicolas Sisterna, Juan Agustín Córdoba and 
Magdalena Córdoba for providing helpful comments.

TOMÁS AGUSTÍN MARTÍNEZ (e-mail: tomas.agustin.martinez14@
gmail.com), MELINA JESÚS RODRÍGUEZ (e-mail: melina.rodriguez26@
gmail.com), and JUAN CARLOS ACOSTA, Departamento de Biología, Fac-
ultad de Ciencias Exactas Físicas y Naturales, Universidad Nacional de San 
Juan. Av. José Ignacio de la Roza 590 (Oeste) Rivadavia, San Juan, Argentina 
(e-mail: jcacostasanjuan@gmail.com).

PHRYNOSOMA ASIO (Giant Horned Lizard). NATURAL LON-
GEVITY (AGE). Decade-long monitoring of natural populations 
of horned lizards is infrequent, but we have been studying vari-
ous aspects of the natural history of Phrynosoma asio since 1996 
(Sherbrooke and Beltrán-Sánchez 2005. Herpetol. Rev. 36:64–65; 
Barbosa Rodriguez 2010. Phrynosomatics 15:1,3; Granados-Ca-
lixto and González-Alvarado 2010. Phrynosomatics 15:6–8) at 
Cerro Tepetlayo, Zumpango de Neri, north of Chilpancingo, Mu-
nicipio de Eduardo Neri, Guerrero, México. 

In captivity some Phrynosoma species may be long lived, 
including P. asio (Baur 1986. Bull. Maryland Herpetol. Soc. 
22:149–151: 10 years, 10 months, 19 days; Montanucci 1989. Bull. 
Chicago Herpetol. Soc. 24:229–238: 13 years, 8 months, 29 days) 
but survival longevity in nature is poorly known in the genus 
and unknown in this tropical latitude species. Here we report on 
three captures (15 May 1998, 8 June 1999, 26 June 2010) of a single 
female P. asio (sequential SVLs, 41, 92, 112 mm and mass, 44, 65, 
76 g) that survived for over 12 years, 1 month, and 11 days. This 
female hatched in November 1997, probably seven months before 
first being encountered (hatching occurs in November at this 
location; first SVL is in the range of hatchling sizes; García Pareja 
2012. Thesis, Universidad Autónoma de Guerrero, Chilpancingo, 
México). The longevity of this lizard (about 12 years, 8 months) 
in the wild allows comparisons with records of longevity for 
conspecific captives, and with other species of Phrynosoma, 
captive or wild, and confirms that P. asio are long-lived. 

MARCOS GARCÍA PAREJA, Laboratorio de Herpetología, Departa-
mento de Zoología, Instituto de Biología, Universidad Nacional Autónoma 
de México, A.P. 70515, C.P. 04510, Distrito Federal., México (e-mail: mar-
cosgarpar@gmail.com); ELIZABETH BELTRÁN-SÁNCHEZ, Instituto de 

Fig. 1. A pair of Spotted-winged Falconets (Spiziapteryx circumcinc-
ta), one with an adult Liolaemus chacoensis in its beak, from Valle 
Fertil, San Juan, Argentina.

Fig. 1. Holbrookia maculata impaled on barbed wire by Lanius 
ludovicianus in Jeff Davis Co., Texas, USA. 
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Investigación Cientifica Área Ciencias Naturales, Universidad Autónoma 
de Guerrero, Chilpancingo, Guerrero, México (e-mail: elizabeltran@yahoo.
com.mx); WADE C. SHERBROOKE, Southwestern Research Station, Ameri-
can Museum of Natural History, P.O. Box 16553, Portal, 85632, Arizona, USA 
(e-mail: wcs@amnh.org).

PHRYNOSOMA MCALLII (Flat-tailed Horned Lizard). NECRO-
PHILIA. Six lizard species have been reported to engage in 
necrophilia: Ameiva ameiva (Giant Ameiva), Gambelia wislizenii 
(Long-nosed Leopard Lizard), Holbrookia maculata (Common 
Lesser Earless Lizard), Phrynosoma cornutum (Texas Horned 
Lizard), Sceloporus occidentalis (Western Fence Lizard), and Tili-
qua rugosa (Shingleback) (Brinker and Bucklin 2006. Herpetol. 
Rev. 37:466; Costa et al. 2010. Herpetol. Notes 3:79–83; Fallah-
pour 2005. Herpetol. Rev. 36:177–178; How and Bull 1998. Herpe-
tol. Rev. 29:240; Lane and Van Buren 2013. Herpetol. Rev. 44:146–
147; Shedd and Eisenburg 2012. Herpetol. Rev. 43:338; Vitt 2003. 
In Pianka and Vitt [eds.], Lizards: Windows to the Evolution of 
Diversity, p. 103. University of California Press, Berkeley). Here 
we report on necrophilia in a seventh lizard species, Phrynosoma 
mcallii (Flat-tailed Horned Lizard). 

While conducting a road-cruising survey on 23 May 2014, we 
encountered two Phrynosoma mcallii in a copulatory position on 
a paved road at 1901 h (Fig. 1). Both lizards were on E. County 19th 
St. at the western edge of the Barry M. Goldwater Range (BMGR) 
in Yuma County, Arizona, USA (32.542530°N, 114.512210°S, WGS 
84; 75 m elev.). We approached the lizards within 2 m, and on 
closer inspection, determined that the lizard positioned on the 
bottom, which we assumed was a female, appeared to be dead, 
as evidenced by a gaping bloody mouth, closed eyes, and a small 
amount of blood at the base of its right parietal horn. We know 
that the lizard was killed by a motor vehicle between 1840 and 
1900 h., because we drove past the location at ca. 1840 h and the 
two lizards were not present at that time. 

The lizard on top, which we assumed was a male, was engaged 
in typical copulatory behavior characterized by the male pinning 
the female by positioning his forelimbs directly behind hers and 
placing one of his hind limbs on her back, while grasping one of 
her temporal horns in his mouth (Tollestrup 1981. Herpetologica 
37:130–141). In this case, the male was situated atop the left side 
of the female’s dorsum, biting her posterior left temporal horn. 
His right hind limb was positioned posteriorly over her tail, 
while his tail and cloacal region were wrapped under her tail and 
cloacal region. The lateral right side of the female was convulsing 
slightly, most likely a post-mortem reflex, and her right forelimb 
was tucked behind her body. The male lizard followed us with his 
eyes as we collected data and took photographs, never releasing 
his bite on the female’s temporal horn. 

At ca. 1940 h we retreated to a distance of ca. 6–7 m and 
continued to observe the interaction through binoculars. 
Intermittent rain began to fall at 2000 h and continued until 2007 
h. At 2021 h, the male released the female and ran across the 
paved road. We captured the lizard, and confirmed that it was 
a male. On the vent, we discovered hemipenal slough, the shed 
epidermis of the hemipenes, which is hypothesized to increase 
the efficiency of copulation. (In Den Bosch 2001. Can. J. Zool. 
79:512–516). We confirmed that the other lizard was indeed a 
female and that she was dead. She had bloodstains on her throat, 
in addition to the injuries previously mentioned.

Reported observations of mating within the genus 
Phrynosoma note the importance of olfactory cues in identifying 
locations of conspecifics (Tollestrup 1981, op. cit.). Females 

within the genus will display their vent to approaching males, 
allowing the male to smell and tongue flick the area. This behavior 
presumably permits the male to assess the female’s sexual state 
and/or individual identity (Sherbrooke 2003. Introduction to 
Horned Lizards of North America. University of California Press, 
California. 178 pp.). Therefore, it is possible that the male was 
acting on olfactory cues alone when he approached the dead 
female and began copulatory behavior. Similar behavior was 
observed in a Sceloporus occidentalis as a result of hormonally 
mediated overstimulation in the male (Shedd and Eisenburg 
2012, op. cit.). If the female P. mcallii was receptive when alive, 
she could have displayed her vent or laid down a pheromone 
trail that the male could then use to locate her and assess 
her reproductive status. Although other lizard species have 
demonstrated behavior that implies necrophilia, this is one 
of the few observations where the lizard was in a copulatory 
position with a conspecific that was confirmed to be dead. 

BRIAN PARK (e-mail: bpark.bpark@gmail.com), JESSICA S. REIMCHE 
(e-mail: jreimche@nevada.unr.edu), MICKEY PARKER (e-mail: mparker@
email.arizona.edu), and MATT GOODE, School of Natural Resources and 
the Environment, University of Arizona, Tucson, Arizona 85721, USA (e-
mail: mgoode@ag.arizona.edu).

SALVATOR MERIANAE (Black and White Tegu). DIET. The lizard 
Salvator merianae (formerly Tupinambis merianae; Sauria: Te-
iidae) is a widely distributed species in South America, occurring 
from southern Amazonia to the eastern Andes and northern Pa-
tagonia (Fitzgerald et al. 1999. Copeia 1999:894–905). It is a diur-
nal, active forager with an omnivorous diet consisting of arthro-
pods, rodents, amphibians, lizards, turtle eggs and fruit (Presch 
1973. Copeia 1973[4]:740–746; Kiefer and Sazima 2002. Amphi-
bia-Reptilia 23:105–108; Castro and Galetti 2004. Pap. Avul.Zool. 
44:91–97). Herein we report a new and unusual prey item for S. 
merianae from Brazil. 

In January 2014 we captured a male S. merianae (SVL 340 
mm; mass 1.54 g) on the Sítio Amaro Coelho in Juazeiro do Norte 
City (07.163447°S, 39.220056°W, WGS84; 376 m elev.) in Ceará, 
northeast Brazil. The specimen was euthanized with lidocaine, 
measured and fixed in 10% formalin, preserved in 70% alcohol, 
and deposited in the herpetological collection of the Universidade 
Regional do Cariri (URCA-H 9456). Analysis of its stomach 

Fig 1. Male Phrynosoma mcallii mating with dead female conspecific 
in typical copulatory position.
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contents revealed a juvenile or hatchling Phrynops geoffroanus 
(carapace length = 36.09 mm; carapace width = 13.15 mm). This 
report comprises the first record of Phrynops geoffroanus in the 
diet of S. merianae, highlighting the opportunistic nature of this 
lizard. It is possible that the turtle was still within the nest (or 
making the journey from the nest to water), based on its small 
size, and the fact that Phyrynops is aquatic, while Salvator is 
not. The eggs of freshwater turtles are consumed by S. merianae 
(Phrynops hilarii: Bujes 1998. Rev. Brasil. Zool. 15:921–928; 
Trachemys dorbigni: Tortato et al. 2014, Herpetol. Notes 7:11–15). 

We thank Robson W. Ávila for identifying the specimen, 
CAPES for the scholarship granted to AAMT and JGGS, and CNPq 
for the scholarship granted to DTA and WOA.
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TROPIDURUS HISPIDUS (Calango). NOCTURNAL ACTIVITY 
AND GROUP FORMATION. Tropidurus hispidus is a widespread 
lizard that occurs in South America from Venezuela to Paraguay, 
and in Brazil, where it is found through the central-eastern and 
north-eastern regions (Vanzolini et al. 1980. In Vanzolini et al. 
[eds.], Répteis das Caatingas: Lagartos, pp. 69–132. Academia 
Brasileira de Ciências, Rio de Janeiro; Van Sluys et al. 2004. J. Her-
petol. 38[4]: 606–611). Previous studies showed that the species 
is diurnal with an extended period of activity in which it has been 
observed from the first hours of the day until the end of the after-
noon (Van Sluys et al. 2004, op. cit.). Additionally, T. hispidus is an 
ectothermic species, whose thermoregulation occurs by a com-
bination of direct exposure to sunlight (heliothermy) and heat 
absorption from a warm surface (thigmothermy) (Velásquez 
and González 2010. Acta Biol. Colomb. 15[2]:25–36; Ribeiro and 
Freire 2010. Herpetol. J. 20:201–208). Socially, T. hispidus follows 
a pattern of dominant males forming harems and expelling rivals 
from their home range territories (Vanzolini et al. 1980, op. cit.). 

Due to both diurnal and heliothermal characteristics, the 
occurrence of active individuals of this species during the 
night is unexpected, in the same way that one cannot expect 
tolerance to the presence of other adult males by a dominant T. 
hispidus male. To the best of my knowledge, I provide the first 
record of nocturnal activity by a heliophilous tropidurid through 
behavioral records of the species T. hispidus. Additionally, I 
report group formation in T. hispidus, including tolerance to the 
presence of an adult male in a territory that seemed to be already 
occupied by a dominant male.

Between 19–20 February 2012, Tropidurus hispidus 
individuals were seen foraging near the artificial light of a 
fluorescent electrical lamp outside of a residence located at 
“Caetanos de Cima” (3.009539°S, 39.002266°W; WGS84), a coastal 
area covered by sand dunes and herbaceous vegetation with 
buildings inhabited by humans in the Amontada municipality, 
Ceará state, Brazil. On the first night, around 1900 h, I observed a 
group of six T. hispidus individuals (Fig. 1). The largest individual, 
an adult male (SVL ca. 85 mm) remained close to the light source, 

while other individuals, which appeared to be pregnant females 
(SVL ranging from ca. 65 mm to ca. 75 mm), were also foraging 
near the lamp. During the same observation, there was another 
male (SVL ca. 80 mm), which remained further away (Fig. 1). The 
same scenario was observed on the next night, 20 February 2012. 
On both nights, during the time that the lizards were observed, 
the rival male present on the wall did not approach the light 
source, but stayed away feeding on prey that were near him. The 
dominant male did not expel him, and just remained close to the 
light feeding on prey.

On both nights, I was not present when the lights were turned 
on, so I cannot affirm whether the lizards were already there or 
arrived soon after the lights were activated. Additionally, I did not 
register the overall extent of such behavior during the nights that 
the lizards were seen behaving in this way; however, the lizards 
certainly remained around the artificial light until ca. 2300 h on 
the two nights, when I went to sleep. 

I am not able to explain what led Tropidurus hispidus 
individuals at Caetanos de Cima to extend their activity to the 
nocturnal period, since I was not able to measure both lizards 
and the environmental temperatures. However, it is likely that 
there were several factors acting together to cause this behavior. 
Considering previous explanations from earlier studies, the 
causes of such phenomena here are certainly not related to the 
full moon phase, as suggested by Hoogmoed and Ávila-Pires 
(1989. Trop. Zool. 2[2]:165–173), since it was a waning crescent 
moon on 19 and 20 February 2012; additionally, Carretero et 
al. (2012. Herpetozoa 25[1/2]:87–89) suggested that powerful 2 
kW light sources may have provided the thermal requirements 
necessary for nocturnal activity of Podarcis muralis. However, 
I believe that the fluorescent electrical lamp (20 W) installed 
on the house where the lizards were seen did not provide the 
necessary thermal conditions for the lizards’ nocturnal activities 
and therefore it may only have had an effect of attracting the 
insects on which the lizards preyed. 

The observed behavior may be a local adaptation, since 
there has been no recording of nocturnal activity by Tropidurus 
hispidus, despite the wide geographical distribution of the 
species. 

Regarding the group’s formation, harems are a common 
trend among several lizard species, especially territorial ones 

Fig. 1. Tropidurus hispidus male foraging close to a light source with 
five pregnant females close to him, while another male remains dis-
tant (lower right). 
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(Stamps 1983. In Huey et al. [eds.], Lizard Ecology–Studies of a 
Model Organism: Sexual Selection, Sexual Dimorphism, and 
Territoriality, pp. 169–204. Harvard University Press, Cambridge, 
Massachusetts). However, intruder males are rarely accepted by 
dominant males, which usually expel rivals from their territories 
(e.g., Anderson and Vitt 1990. Oecologia 84[2]:145–157). The 
occurrence of a group of Tropidurus hispidus individuals with 
more than one adult male is unexpected, since dominant lizard 
males become more aggressive against intruders during the 
reproductive period (Stamps 1983, op. cit.), which was likely the 
case for T. hispidus individuals at Caetanos de Cima. Previous 
studies showed that T. hispidus males are capable of reproducing 
continuously in seasonal habitats as where the observation 
occurred, while the females’ reproduction may occur from the 
middle of the dry season until the beginning of the rainy season 
(Ribeiro et al. 2012. Rev. Chilena Hist. Nat. 85:307–320), which 
extends from February to April in the area. On the other hand, 
even territorially dominant male lizards may tolerate other 
males when they are related, as observed, for instance, in Egernia 
whitii (Chapple and Keogh 2006. Ethology 112:247–257), which 
may be the case for the observed tolerance. Despite the fact that 
the larger male accepted the presence of the smaller one on the 
wall, the latter was not seen approaching the light source in order 
to also benefit from available prey, which reinforces the idea of a 
certain degree of territoriality.

Both behaviors presented here are unusual and may 
represent local adaptations by the species that have not yet been 
registered in other populations of Tropidurus hispidus. Further 
research is necessary to evaluate the extent of these behaviors 
and the consequences for the individuals’ life history. 

DJAN ZANCHI-SILVA, Núcleo Regional de Ofiologia da Universidade 
Federal do Ceará (NUROF-UFC), Campus do Pici, Centro de Ciências, Blo-
co 905, Pici, CEP 60.455-760, Fortaleza, Ceará, Brazil; e-mail: djanzanchi@
gmail.com.

TROPIDURUS HISPIDUS (Peter’s Lava Lizard). ANT-LIZARD 
COMMENSALISM. The selection of ant nests for shelter or ovi-
position sites is common in snakes and lizards, and can confer 
benefits such as reduced egg mortality (Bruner et al. 2012. Psyche 
2012, Article ID 532314, 5 pp.). However, this interaction gener-
ally involves the use of inactive or small ant nests (Vaz-Ferreira et 
al. 1970. Physis 29:431–439).

On 10 November 2014 we found five eggs within an active (5 
m2) nest of the leaf-cutting ant Atta opaciceps, in São Cristóvão, in 
the state of Sergipe in northeastern Brazil (10.5763°S, 37.1567°W, 
SAD69; 61 m elev.). In the laboratory, the eggs were dissected and 
the embryos were identified as Tropidurus hispidus. Voucher 
specimens were deposited in the Laboratório de Entomologia 
(A. opaciceps; CEUFS C852) and Laboratório de Herpetologia (T. 
hispidus; CHUFS C4517) of the Federal University of Sergipe, Brazil. 

Our observation is the first record of a reptile using the nest 
of A. opaciceps as an incubation site. In general, egg-laying 
associations between ant species and vertebrates suggest that 
nests may provide a safe, environmentally buffered location for 
oviposition (Riley et al. 1985. Herpetol. Rev. 16:38–43), although 
reduced predation risk is another possibility (Chalcraft and 
Andrews 1999. Oecologia 119:285–292). Regarding individuals of 
T. hispidus, the association with ant nests can provide favorable 
environmental conditions because females lay eggs in moist 
soil under rocks and other objects in direct contact with the 
ground (Vitt 1993. Can. J. Zool. 71:2370–2390). Furthermore, 
the association with ant nests can provide either egg protection 

or a food resource for the juveniles, as ants and termites are 
important components of their diet (Van Sluys et al. 2004. J. 
Herpetol. 38:606–611). 
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SQUAMATA — SNAKES

ANILIUS SCYTALE (Red Pipe Snake). DIET. Anilius scytale is 
restricted to the neotropical region of the Amazon Basin (Fraga 
et al. 2013. Guide to the Snakes of the Manaus Region – Central 
Amazonia. INPA, Manaus, Amazonas. 303 pp.) and is known to 
eat fish (Synbranchus marmoratus: Martins and Oliveira 1999. 
Herpetol. Nat. Hist. 6:78–150), lizards, and snakes (Fraga et al., 
op. cit.). There are two records of A. scytale preying on species of 
amphisbaenians. Martins and Oliveira (op. cit.) reported an A. 
scytale regurgitating an Amphisbaena vanzolini; Silva et al. (2010. 
Rev. Bras. Zoociências 12:165–176) recorded Amphisbaena alba 
as a diet item. 

At 0930 h on 2 April 2015 a male A. scytale (total length = 650 
mm) was found feeding on an Amphisbaena fulginosa (Fig. 1) in 
the Forest Reserve Adolpho Ducke, Central Amazon (3.133333°S, 
60.066667°W, WGS84), located 25 km east of Manaus, Amazonas, 
Brazil. The snake was swallowing the amphisbaenian headfirst, 
but unfortunately, it was killed by local people (Fig. 1). This 
snake is known to be more active during the rainy season 
(Dec–June) when they are flooded out of refugia and are out 
foraging (Magnusson and Lima 1991. J. Herpetol. 25:41–48). This 
observation is the first record of predation by A. scytale on A. 
fulginosa. 

FABIO ANDREW G. CUNHA (e-mail: fabioagcunha@gmail.com) and 
RICHARD C. VOGT (e-mail: vogt@inpa.gov.br), CEQUA and CBIO, Insti-
tuto Nacional de Pesquisas da Amazônia (INPA), Av. André Araújo, 2936, 
Petrópolis, CEP 69.067-375 Manaus, Amazonas, Brazil. 

BOIGA NIGRICEPS (Dark-headed Cat Snake). DIET. Boiga nigri-
ceps is an arboreal and nocturnal snake which occurs in the Ma-
lay Peninsula southwards to Java and the neighboring islands of 
Borneo and Sumatra (Malkmus et al. 2002. Amphibians and Rep-
tiles of Mount Kinabalu. A.R.G. Gantner Verlag K.G., Ruggell, Ger-
many. 404 pp.). This species feeds primarily on frogs, medium-
sized snakes, lizards, and small mammals (Malkmus et al. 2002, 
op. cit.; Stuebing et al. 2014. A Field Guide to the Snakes of Bor-
neo. Natural History Publications [Borneo], Kota Kinabalu. 354 

Fig. 1. Amphisbaena fulginosa being swallowed by Anilius scytale.


