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CAUDATA — SALAMANDERS

EURYCEA LUCIFUGA (Cave Salamander). PREDATION. Spe-
cific predator species have apparently not been reported for Eu-
rycea lucifuga (Juterbock 2005. In M. J. Lannoo [ed.], Amphib-
ian Declines: The Conservation Status of United States Species, 
pp. 750–753. University of California Press, Berkeley, California). 
Hutchison (1958. Ecol. Monogr. 28:1–20) speculated that Diado-
phis punctatus (Ring-necked Snake) may be an important preda-
tor of E. lucifuga because he observed these snakes at the open-
ings of salamander-rich caves. Diadophis punctatus is known to 
prey upon salamanders (e.g., Blanchard et al. 1979. J. Herpetol. 
13:377–402). On 09 July 2015 we observed a Cave Salamander 
hanging by its head that appeared stuck in a rock crevice with-
in the twilight zone of Screech Owl Cave on Pigeon Mountain, 
Walker Co., Georgia, USA (ca. 34.6650°N, 85.3635°W; WGS 84). 
Upon lifting the salamander we observed a D. punctatus grasp-
ing the head of the salamander. As part of an on-going effort 
to monitor salamanders using caves in northwestern Georgia 
(Camp and Jensen 2007. Copeia 2007:594–604; Camp et al. 2014. 
Can. J. Zool. 92:119–127) we have seen D. punctatus on several 
occasions within twilight zones of caves. However, it is unclear 
whether this species of snake actively forages for salamanders 
within this habitat or if the observed incident represents a rare, 
coincidental event.

CARLOS D. CAMP, Piedmont College, Department of Biology, PO Box 
10, Demorest, Georgia 30535, USA (e-mail: ccamp@piedmont.edu); JOHN 
B. JENSEN (e-mail: John.Jensen@dnr.ga.gov), Georgia Department of 
Natural Resources, Nongame Conservation Section, 116 Rum Creek Drive, 
Forsyth, Georgia 31029, USA.

NOTOPHTHALMUS VIRIDESCENS (Eastern Newt). DIET. We 
studied the diets of adult Notophthalmus viridescens from three 
lakes to evaluate whether adult newt diets differ across ponds 
locally or if they exhibit prey preferences. We conducted mac-
roinvertebrate surveys and collected a total of 67 N. viridescens 
adults using dipnet surveys from three ponds in Sewanee, Frank-
lin Co., Tennessee, USA (Pond 1: 35.2139°N, 85.9130°W; Pond 2: 
35.2128°N, 85.9190°W; Pond 3: 35.2212°N, 85.9354°W; WGS 84), 
from October to December 2014. Prey surveys were standard-
ized to four dips at ten locations around each lake. All prey or-
ganisms were identified to class or family using a dissecting 
microscope. Salamander diets were assessed by conducting a 
non-lethal lavage on each individual using protocols identified 
in Cecala et al. (2007. J. Herpetol. 41:741–745). 89.3% of adults 
had stomach contents. We conducted chi-square tests to deter-
mine if diets differed among ponds or were distinct from mac-
roinvertebrate availability. We extracted 204 food items includ-
ing organisms from the following groups ranked by abundance: 
Gastropoda (42.6%), Diplostraca (22.5%), Odonata (15.2%), Tri-
coptera (5.9%), Oligochaeta (5.9%), Diptera (2.5%), Coleoptera 

(1%), Plecoptera (0.5%), Ephemeroptera (0.5%), and Arachnida 
(0.5%). Adult newts consumed prey items in proportion to their 
availability (Pond 1, c2 = 1.64, p = 0.98; Pond 2, c2 = 0.30, p = 
0.99; Pond 3, c2 = 0.93, p = 0.97) despite availability of prey vary-
ing among ponds. Pond 2 and Pond 3 all had more human dis-
turbance within their catchments than Pond 1 and had much 
higher densities of gastropods (Pond 1 = 0% Gastropoda, Pond 
2 = 48% Gastropoda, and Pond 3 = 35% Gastropoda in prey 
item sampling). Because of variation in prey availability among 
ponds, newts also demonstrated diet variability between Pond 
1 and Pond 3 (c2 = 20.30, p = 0.005) but not between any other 
pond pairing (Pond 1 and 2, c2 = 13.03, p = 0.16; Pond 2 and 
3, c2 = 0.16, p = 0.99). In conclusion, N. viridescens appears to 
consume prey in proportion to their availability despite pond 
heterogeneity in prey availability. 

MARGARET BLISS (e-mail: blissmm0@sewanee.edu), AMBER 
SMITH (e-mail: smithal0@sewanee.edu), and KRISTEN K. CECALA, De-
partment of Biology, University of the South, 735 University Avenue, Se-
wanee, Tennessee 37383, USA (e-mail: kkcecala@sewanee.edu).

NOTOPHTHALMUS VIRIDESCENS (Eastern Newt). SIZE AT 
METAMORPHOSIS. Body size at metamorphosis is an impor-
tant determinant of future success in amphibians (e.g., Sem-
litsch et al. 1988. Ecology 69:184–192). Due to climate, resource 
availability, and regional variation, size at metamorphosis and 
growth can vary widely throughout the range of Notophthalmus 
viridescens (Petranka 1998. Salamanders of the United States 
and Canada. Smithsonian Institution Press, Washington, D.C. 
587 pp.). We observed growth rates and size at metamorpho-
sis of N. viridescens from a large constructed, permanent pond 
in an understudied region on the southern Cumberland Pla-
teau near Sewanee, Franklin Co., Tennessee, USA (35.2095°N, 
85.9317°W; WGS 84). This pond has served as a source popu-
lation for previous studies on N. viridescens physiology (e.g., 
Berner et al. 2013. J. Herpetol. 47:466–470). Surveys were con-
ducted approximately every 10 days beginning 28 May 2014 and 
included dipnetting and visual observations of the pond shore-
line. We observed recent hatchlings on 9 June 2014 as small as 
9 mm SVL. We collected 28 individuals on 09–12 June 2014 with 
SVL ranging from 9 to 19 mm suggesting wide variation in tim-
ing of hatching. We did a second collection on 19–21 June 2014 
of 334 individuals with SVL ranging from 9 to 21 mm. Our first 
observations of a metamorphic N. viridescens individual oc-
curred on 03 July 2014, and we captured 14 metamorphic indi-
viduals from 3 July 2014 – 1 September 2014. The SVL at meta-
morphosis of these individuals ranged from 15 to 20 mm with 
a mean of 17.6 ± 0.50 mm SVL. Nine individuals marked with 
visible implant elastomer on 19 June 2014 (334 marked in to-
tal) and recaptured from 15 July–01 September 2015 exhibited 
mean growth rates of 0.15 ± 0.072 mm/day. These values repre-
sent the smallest metamorphic N. viridescens described in the 

NATURAL HISTORY NOTESNATURAL HISTORY NOTES



Herpetological Review 46(4), 2015

610    NATURAL HISTORY NOTES

literature. In conclusion, N. viridescens in Sewanee, Tennessee, 
USA exhibit a distinct eft life stage, slow growth rates, and small 
sizes at metamorphosis. 

LINDSEY A. LILES (e-mail: lilesa0@sewanee.edu) and KRISTEN K. CE-
CALA (e-mail: kkcecala@sewanee.edu), Department of Biology, Sewanee: 
University of the South, 735 University Avenue, Sewanee, Tennessee 37383, 
USA.

PLETHODON CINEREUS (Eastern Red-backed Salamander). 
COLORATION. The salamander Plethodon cinereus is an abun-
dant species that exhibits two primary color variations (Redback 
and Leadback), which occur throughout eastern North America 
(Petranka 1998. Salamanders of the United States and Canada. 
Smithsonian Institution Press, Washington D.C. 587 pp.). Ery-
thrism, leucism, albinism, iridism, amelanism, and melanism 
are also known for this species, as are varying degrees of inter-
mediacy for each morph (Moore and Oulett 2014. Can. Field Nat. 
128:250–259). Herein, I report an observation of a poorly known 
color morph of P. cinereus that has only been mentioned in passing 
in the peer-reviewed literature, and for which a published image 
does not exist (Moore and Oulett 2014, op. cit.).

On 11 April 2015, at Buttermilk Falls State Park, Tompkins Co., 
New York, USA (42.4129°N, 76.5262°W; WGS 84), I found an adult 
P. cinereus of unknown sex that exhibited unusual coloration; 
the salamander was found under a stone on a steep WNW-
facing hillside. The dorsal stripe of this specimen was white with 
occasional melanophores, uniform in shape, and clearly defined 
(Fig. 1.), while the sides and venter were normally colored. No 
red pigment could be found on the dorsal stripe upon close 
examination. This specimen can be distinguished from a partially 
leucistic individual by a lack of blotching of the white coloration, 
by the normally colored venter, and the presence of flecking on 
the sides. Thus, it seems to represent a variation of the abundant 
Redback morph. Subsequent surveys at this site failed to locate 
further specimens of P. cinereus with similar coloration, but 
typically patterned individuals of both the striped (Redback) and 
unstriped (Leadback) morphs were found in abundance.

I thank Kraig Adler for helpful comments on drafts of this note.
ELI HAINES-EITZEN, P.O. Box 133, Brooktondale, New York 14817, 

USA; e-mail: eli.haines.eitzen@gmail.com.

SIREN INTERMEDIA (Lesser Siren). LIMB REGENERATION. 
Current hypotheses regarding the evolution of epimorphic re-
generation capacity in vertebrates include a variety of expla-
nations as to why some taxa are capable of limb regeneration 
while others lack such restorative survival mechanisms. General 
phylogenetic trends in the distribution of regeneration capac-
ity include a negative correlation between regeneration capac-
ity and animal maturity/size as well as a positive correlation 
between regeneration capacity and theorized selective pressure 
(Goss 1969. Principles of Regeneration. Academic Press Inc., New 
York. 278 pp.; Reichman 1984. Am. Nat. 123:752–763). In a previ-
ous review of amphibian regeneration capacity, it was reported 
that one family of salamanders, Sirenidae, lacked this restorative 
mechanism. Moreover, this same review noted specifically that 
Siren intermedia exhibits “no apparent regenerative ability to 
the capacity to produce a heteromorphic regenerate” (Scadding 
1977. J. Exp. Zool. 202:57–68). This conclusion fit nicely into the 
observed trends mentioned above; an aquatic species propelled 
by undulation would have little selective pressure to regenerate 
forelimbs and S. intermedia is well above the size boundary pre-
viously correlated to lack of regeneration.

Contrary to the initial study and general trends noted above, 
we provide the first report of epimorphic limb regeneration in S. 

Fig. 1. Dorsal view of the white-striped color variant of Plethodon ci-
nereus.

Fig. 1. Photographs of a Lesser Siren (Siren intermedia) right forearm 
regeneration progress at (A) 3 weeks and (B) 25 weeks after initial 
recorded observation

Fig. 2. Regeneration progress of an amputated forearm in a Siren in-
termedia over 25 weeks. Regeneration progress has been estimated 
by the quotient of the regenerating forearm area divided by the nor-
mal forearm area. 
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intermedia. In late summer 2014, two individual S. intermedia 
were collected from their native habitat in northern Florida (exact 
time and location unknown). The individuals were shipped to 
Nebraska Wesleyan University to be used as display specimens 
in early September 2014. Both individuals measured ca. 25 cm 
in length. After arrival, it was noted that the right forearm was 
amputated distal to the elbow (the time and cause of amputation 
is unknown) in one of the individuals. After observing unexpected 
digit formation with stump remodeling several weeks later, 
observations were recorded. Along with observations, quantitative 
regeneration progress and growth rate were estimated over 6 
months. At one-week intervals, digital photographs were taken 
directly above the individual with the two limbs spread out flat 
within a tray of shallow water (Fig. 1). Areas of each forearm 
were estimated using ImageJ software and the relative area of 
the regenerating forelimb was plotted with respect to time in 
weeks (Fig. 2). The regenerating forearm grew (i.e., increased 
in area) at an average of +2.0% per week compared to growth 
of the non-amputated, normal limb. This observation calls for 
further regeneration studies of S. intermedia, re-evaluation of the 
regeneration capacity of the entire family Sirenidae, and suggests 
potential revision of observed general trends. 

ADAM S. BRAEGELMAN (e-mail: abraegel@nebrwesleyan.edu) and 
GARY W. GERALD, Biology Department, Nebraska Wesleyan University, 
5000 Saint Paul Avenue, Lincoln, Nebraska 68504, USA. 

ANURA — FROGS

ADENOMUS KELAARTII (Kelaart’s Dwarf Toad). PREDATION. 
Amphibians have been recorded being predated by other verte-
brates, including other amphibians (Toledo et al. 2007. J. Zool. 
271:170–177), as well as invertebrates (Toledo 2005. Herpetol. 
Rev. 36:395–400) and carnivorous plants (Duellman and Trueb 
1994. Biology of Amphibians. John Hopkins University Press, 
Baltimore, Maryland. 670 pp.). Among the invertebrates record-
ed preying on amphibians, attacks by Araneae spiders are quite 
well documented (Menin et al. 2005. Phyllomedusa 4:39–47). 
Although Menin et al. (2005. op cit.) reviewed such phenomena 
in amphibians in the Neotropics, with a special attention on the 
Central Amazonia and the Order Araneae, such records from the 
Paleotropics remain scarce. The only published accounts of in-
vertebrates predating adult amphibians in Sri Lanka involve the 
huntsman spider (Bambaradeniya 2001. Lyriocephalus 4:140) 
and coleopteran larvae (De Silva et al. 2009. Froglog 91:5–7). 
Contributing to above knowledge, herein, we report the first ever 
observation from Sri Lanka of an Adenomus kelaartii (Kelaart’s 
Dwarf Toad) being predated and fed upon by a huntsman spider 
of the genus Heteropoda (Fig. 1). The observation was made at 
2224 h on 14 March 2015 during dry weather, on a rock outcrop 
of a fast flowing stream bank in Hunuwela Rubber Estate, Rat-
napura District, Sri Lanka (6.6366°N, 80.6005°E, WGS 84; 266 m 
elev.). The site is surrounded by well grown evergreen forests in-
cluding rubber and tea plantations and is close to the southern 
slope of the central hills.

The spider was observed to grip the sub-adult toad from 
the posterior end with its chelicerae together with the aid of the 
palpus. Although the toad made several escape attempts, the 
spider was able to held its prey steadily using sticky webs. The 
immobilization effect of the spider venom was fast, resulting in 
the frog showing no more reaction within the course of a few 
minutes. The Bufonid genus Adenomus is endemic to Sri Lanka 
(Manamendra-Arachchi and Pethiyagoda 1998. J. S. Asian Nat. 

Hist. 3:213–248) and includes only three species: A. kelaartii (listed 
as Endangered on the IUCN Red List), Adenomus kandianus 
(Kandy Dwarf Toad), and Adenomus dasi (Das’ Dwarf Toad), both 
of which are Critically Endangered (Manamendra-Arachchi and 
Meegaskumbura 2012. In Weerakoon and Wijesundara [eds.], 
The National Red List 2012 of Sri Lanka, pp. 92. Ministry of 
Environment, Colombo, Sri Lanka). Seventeen more individuals 
of A. kelaartii were recorded from the same location along a 50 
m transect of the stream over a 30 min period using flash lights. 
Other amphibians recorded from the location included two 
endemic species: Lankanectes corrugate (Corrugated water frog) 
and Pseudophilautus cavirostris (Hollow snouted shrub frog). 

We thank Kanishka D.B. Ukuwela, D.M.S.S. Karunarathna, 
A.A.T. Amarasinghe and Ishara H. Wijewardhane for discussion 
and reference materials. Frank Starm and Ranil P. Nanayakkara 
for identifying the spider. The observation was made during 
a field session of the conservation project on two globally 
and nationally endangered dragonfly species: Rivulet Tiger 
(Gomphidia pearsoni), and Wijaya’s Scissortail (Microgomphus 
wijaya). This project aims to enhance the watershed of Hunuwela 
Estate, Kahawatta Plantation, a project of ICUN Sri Lanka, funded 
by Dilmah Conservation. 

THARAKA SUDESH PRIYADARSHANA (e-mail: tharakas.priyadarsha-
na@gmail.com) and SANDUN J. PERERA (e-mail: sandun.perera@gmail.
com; sandun.perera@appsc.sab.ac.lk), Department of Natural Resources, 
Faculty of Applied Sciences, Sabaragamuwa University of Sri Lanka, Beli-
huloya 70140, Sri Lanka.

AGALYCHNIS CALLIDRYAS (Red-eyed Treefrog). PARASITISM. 
Ticks belonging to the genus Amblyomma have been document-
ed parasitizing toads and reptiles. For example, Rhinella marina 
(Cane Toad) is a well-known host of Amblyomma (Lampo and 
Bayliss 1996. Parasitology 113:199–206). Guglielmone and Nava 
(2010. Zootaxa 2541:27–49) have recorded Amblyomma rotun-
datum on several additional species of the Bufonidae family: 
Rhinella arenarum (Argentine Common Toad), Rhinella crucifer 
(Crucifer Toad), Rhinella granulosus (Granular Toad), Rhinella 
icterica (Yellow Cururu Toad), Peltophryne peltocephala (Cuban 
Giant Toad), Rhinella schneideri (Cururu Toad) and Anaxyrus ter-
restris (Southern Toad). This same genus was found parasitizing 
Atelopus varius (Harlequin Frog) and Atelopus zeteki (Panama-
nian Golden Frog; Richards et al. 2006. Herpetol. Rev. 37:332–
333). Besides bufonids, Discoglossus pictus (Painted Frog), Spea 

Fig. 1. Adenomus kelaarti being preyed upon by a spider (Heteropoda 
sp.).
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bombifrons (Plains Spadefoot), Pipa pipa (Suriname Toad), 
Pelophylax esculentus (Edible Frog), and Eupemphix nattereri 
(Cuyaba Dwarf Frog) are also known hosts of Amblyomma (Gug-
lielmone and Nava 2010, op. cit., Gambale et al. 2014. Herpetol. 
Bull. 130:22–23). 

At 1700 h on 5 October 2012, during a field trip to Isla Verde 
Reserve, Sarapiquí, Heredia, Costa Rica (10.4357°N, 84.0446°W; 
WG S84), an Agalychnis adult female (SVL = 54.87 mm) was 
found on a plant from the Heliconiaceae family and was being 
parasitized by a tick of the genus Amblyomma (Fig. 1). I did not 
collect the frog or the tick but the external characters (especially 
the shape of the scutum) are similar to the nymphs of Amblyom-
ma. This genus is the most widely distributed in lowland forests 
of Central America. In Costa Rica there are 24 species of Ambly-
omma recorded, of which A. dissimile is considered a parasite of 
amphibians and reptiles (Jiménez et al. 2015. Syst. Appl. Acarol. 
20:471–477).  

Although A. callidryas is relatively common and has been 
widely studied, little is known about their parasites, especially 
ectoparasites. This observation is the first record of a tick parasit-
izing a frog from the Hylidae family, and a new host record for the 
genus Amblyomma.

I thank S. Bermudez (The Gorgas Memorial Institute for 
Health Studies, Panamá City, Panamá) for confirming the tick 
identification. 

KATHERINE GONZÁLEZ, Escuela de Ciencias Biológicas, Universidad 
Nacional, Heredia, Costa Rica; e-mail: kattygv.09@gmail.com.

ATELOPUS HOOGMOEDI (Harlequin Toad). PREDATION. At-
elopus hoogmoedi is a small diurnal anuran from Guyana, Su-
riname, French Guiana and Brazil (Frost 2015. http://research.
amnh.org/herpetology/amphibia/index.html; 25 April 2015). 
Adults are colorful and their conspicuousness might serve as 
a warning to potential predators not to eat them, as harlequin 
frogs contain potent skin toxins (Rueda-Almonacid et al. 2005. 
Ranas Arlequines: Bogotá, Colombia, Serie Libretas de Campo, 
Conservación Internacional. 158 pp.). Atelopus juveniles are less 
aposematic but might be toxic. Leptodactylus mystaceus (Com-
mon Toad-Frog, Sapo-rana Comun) is a large species of the Lep-
todactylus fuscus group, distributed throughout Brazil, occurring 
from the southern Amazon basin to Paraná (Affonso et al. 2011. 
Check List 7:198–199). 

Herein we report an opportune observation of an adult L. 
mystaceus preying upon a juvenile A. hoogmoedi. The predation 
occurred at 1025 h on 19 May 2014 in upland forest at Reserva de 
Desenvolvimento Sustentável Iratapuru, municipality of Laranjal 
do Jari, Amapá State, Brazil (0.3599°S, 52.0935°W, WGS 84; 108 m 
elev.). The ingestion of A. hoogmoedi must have started headfirst 
as by the time of our observation only the hind legs were visible 
(Fig. 1a). A few minutes later, the L. mystaceus regurgitated the 
juvenile A. hoogmoedi (Fig. 1b). After predation, the L. mystaceus 
was observed for one hour to check for any ill effects, and we 
noted none. This is the first report of L. mystaceus, a primarily 
nocturnal species, feeding on a diurnal anuran. The presence 
of numerous post-metamorphic and juvenile A. hoogmoedi 
on the day of observation suggests that L. mystaceus may have 
a generalist diet (Camera et al. 2014. Herpetol. Notes 7:31–36), 
consuming prey that is commonly available. Our observation 
may also suggest presence and effectiveness of toxicity in A. 
hoogmoedi, although the juvenile was dead after the predation 
attempt.

RUBENILSON OLIVEIRA PINTO and CARLOS E. COSTA-CAMPOS, 
Laboratório de Herpetologia, Departamento de Ciências Biológicas e da 
Saúde, Universidade Federal do Amapá, Campus Marco Zero do Equador, 
68.903-419, Macapá, AP, Brazil (e-mail: eduardocampos@unifap.br).

HYLA CINEREA (Green Treefrog). PREDATION. Arachnid spe-
cies have frequently been documented to feed on anurans (Neil 

Fig. 1. Amblyomma sp. parasitizing an adult female Agalychnis cal-
lidryas in Sarapiquí, Heredia, Costa Rica.

Fig. 1. A) Leptodactylus mystaceus preying upon a juvenile Atelopus 
hoogmoedi; B) dead regurgitated Atelopus juvenile.
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1948. Herpetologica 4:158; Raven 1990. Mem. Queensland Mus. 
29:448; Steehouder 1992. Litteratura Serpentium 12:71). Ac-
cording to a cursory literature review of invertebrates and their 
anuran prey (Toledo 2005. Herpetol. Rev. 36:395–400), Hyla ci-
nerea has been preyed upon by the spider species Dolomedes 
okefinokensis (Okefenokee Fishing Spider; Jeffery et al. Herpe-
tol. Rev. 35:158) and Acanthepeira stellata (Starbellied Orbwe-
aver). At 2150 h on 17 August 2015 a Dolomedes triton (Six-
spotted Fishing Spider) was observed grasping a juvenile H. 
cinerea and trying to subdue it (Fig. 1). The spider was perched 
on a reed in a water-filled ditch alongside County Road 414, 0.2 
km S of Jonesboro, Craighead Co., Arkansas, USA (35.7559°N, 
90.7048°W; WGS 84). Dolomedes triton has been observed feed-
ing on adult Acris gryllus (Southern Cricket Frog; Graham and 
Sorrel 2009. Herpetol. Rev. 40:198) and larval Lithobates cates-
beianus (American Bullfrog; Rogers 1996. Herpetol. Rev. 27:75) 
in Alabama.

JOHN D. KONVALINA (e-mail: john.konvalin@smail.astate.edu) and 
STANLEY E. TRAUTH, Department of Biological Sciences, Arkansas State 
University P.O. Box 599, State University, Arkansas 72467, USA (e-mail: 
strauth@astate.edu). 

LEPTODACTYLUS KNUDSENI (Pepper Frog). DIET. Leptodac-
tylids are frogs known as sit-and-wait predators that consume 
several different types of arthropods (Toft 1980. Oecologia 47:34–
38; Solé et al. 2009. Herpetol. Notes 2:9–15; Sugai et al. 2012. Biota 
Neotro. 12:99–104; Camera et al. 2014. Herpetol. Notes 7:31–36). 
The prey is often swallowed whole since anurans do not chew 
food, limiting the size of the prey they can eat (Lima and Moreira 
1993. Oecologia 95:93–102). 

Leptodactylus knudseni is a large (SVL = 113–135 mm), 
nocturnal frog generally found on the forest floor in riparian 
habitat (Lima et al. 2008. Guide to the Frogs of Reserva Adolpho 

Ducke, Central Amazonia. Attema Design Editorial, Manaus. 168 
pp.). Rhinodrilus priolli (Giant Earthworm) is one of the largest 
terrestrial invertebrates known in the world reaching over 2 m 
in length (Lang et al. 2012. Am. Midl. Nat. 167:384–395). At 0130 
h on 30 April 2012 at Fazenda Experimental da UFAM (2.6589°S, 
60.0660°W; WGS 84), 38 km from Manaus, Amazonas, Brazil on 
Hwy BR174, we observed a male L. knudseni (SVL = 97.8 mm), 
swallowing a R. priolli which had a total length of 210 mm (Fig. 
1). While we observed the frog feeding, it became inactive and 
started to regurgitate the worm. At the same time, the worm 
was crawling out of the frog’s mouth. The worm was ingested 
headfirst but suffered little apparent damage despite having 
been nearly totally swallowed by the frog. The size of the worm 
may have prevented the frog from swallowing it. 

ANDRÉ L. BARROS, Departamento de Ecologia, Instituto Nacional de 
Pesquisas da Amazônia – Campus V8, Av. Efigênio Sales, 2239, 69060-020, 
Manaus, AM, Brazil (e-mail: andrelima1701@gmail.com); PATRIK F. VI-
ANA, Laboratório de Genética Animal, Instituto Nacional de Pesquisas da 
Amazônia - Campus II, Av. André Araújo, 2936, 69080-971 Manaus, AM, Bra-
zil (e-mail: patrik.biologia@gmail.com); DIEGO M. M. MENDES, Coleção 
Entomológica, Instituto Nacional de Pesquisas da Amazônia - Campus II, 
Av. André Araújo, 2936, 69080-971 Manaus, AM, Brazil (e-mail: diego.mello.
mendes@gmail.com); DIEGO A. PIRES, Departamento de Ecologia, Insti-
tuto Nacional de Pesquisas da Amazônia – Campus V8, Av. Efigênio Sales , 
2239, 69060-020, Manaus, AM, Brazil (e-mail: dieguinho.slipknot@hotmail.
com); RICHARD C. VOGT, Coleção de Anfíbios e Répteis, Instituto Nacional 
de Pesquisas da Amazônia - Campus II, Av. André Araújo, 2936, 69080-971 
Manaus, AM, Brazil (e-mail: vogt@inpa.gov.br).

PHYSALAEMUS NATTERERI (Cuyaba Dwarf Frog). TADPOLE 
DIET. The functional roles and trophic status of generalized tad-
poles are poorly understood (Altig et al. 2007. Freshwater Biol. 
52:386–395). At 2030 h on 27 November 2014 at the Reserva 
Natural de Laguna Blanca, Departamento San Pedro, Paraguay 
(23.8127°S, 56.2949°W; WGS 84), I encountered a small ephem-
eral pond (ca. 3 m × 3 m) where I observed dozens of Physalae-
mus nattereri tadpoles consuming the flesh of the seeds of a 
Coco Palm (Family Arecaceae). In the same pond, I also observed 
several of the same seeds that had already been cleared of their 
flesh. To my knowledge, this is the first time that P. nattereri tad-
poles have been observed consuming the flesh of the seeds of 
Coco Palms. In a study of their diet in southeastern Brazil, tad-
poles of P. nattereri that occurred in both temporary and perma-
nent ponds had large proportions of plant fragments, euglenids, 
algae, and diatoms in their diet (Do Prado et al. 2009. S. Am. J. 
Herpetol. 4:275–285). While it was not specified as to the type of 
plant fragments found in the diet of P. nattereri in Brazil, my ob-
servation is consistent with the previous report that plant mate-
rial is a component in the diet of P. nattereri tadpoles.

Fig. 1. Dolomedes triton subduing Hyla cinerea.

Fig. 1. A) Leptodactylus knudseni swallowing the giant worm, Rhino-
drilus priolli. B) During our presence the frog stopped swallowing 
the worm and it began crawling out of the frog’s mouth.
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CHRISTOPHER M. SCHALK (e-mail: cschalk@tamu.edu), Department 
of Wildlife and Fisheries Sciences, Texas A&M University, College Station, 
Texas 77843, USA.

PRISTIMANTIS REICHLEI. EYE COLORATION. Among an-
urans, eye color is used as a reliable taxonomic character 
(Lynch and Duellman 1997. Univ. Kansas Nat. Hist. Mus. Spec. 
Publ. 23:1–236). This is a useful tool for the frogs in the genus 
Pristimantis where external morphology is highly variable 
across species groups and conservative in assemblages, and 
few reports show eye color variation (Duellman and Lehr 2009. 
Terrestrial-breeding frogs (Strabomantidae) in Peru. NTV Sci-
ence, Münster, Germany. 382 pp.). Pristimantis reichlei was 
first described as having a metallic yellow-to-orange iris with a 
transverse bold black stripe (Padial and De la Riva 2009. Zool. 
J. Linn. Soc. 155:97–122) and this pattern is commonly found 
throughout its range (Melo-Sampaio and Souza 2009. Check 
List 6:385–386). 

On 11 September 2009 at Fazenda Experimental Catuaba, 
municipality of Senador Guiomard, Acre, Brazil (10.0822°S, 
67.0626°W, WGS 84; 180 m elev.), I observed, photographed, 
and collected an individual of P. reichlei (UFAC-RB 4594) with 
an unusual pattern of eye coloration. The eye was metallic 
silver in upper half of the iris, the center was tan, with less silver 
coloration in the lower part (Fig. 1). Other individuals from 
this site displayed typical diurnal and nocturnal eye coloration 
as described in Padial and De la Riva (2009, op. cit.) and Melo-
Sampaio and Souza (2009, op. cit.). Although eye coloration is 
a useful diagnostic character in the genus Pristimantis and this 
variation appears to be rare, this fact should be evaluated within 
species accounts and/or descriptions.

PAULO ROBERTO MELO-SAMPAIO, Programa de Pós-graduação em 
Zoologia - Museu Nacional, Quinta da Boa Vista s/n – Rio de Janeiro, RJ - 
CEP: 20940-040, Brazil; e-mail: prmelosampaio@gmail.com.

RHINELLA ARENARUM (Argentine Toad). EGG PREDATION BY 
LEECHES. Leech predation on amphibians has been previous-
ly reported (Moore 1953. Not. Nat. Acad. Nat. Sci. Philadelphia 
250:1–13; Cargo 1960. Chesapeake Sci. 1:119–120; Loebmann et 
al. 2008. Amphibia 7:31–34; Alvarez 2010. Bol. Asoc. Herpetol. 

Esp. 21:25–26; Tiberti and Gentilli 2010. Acta Herpetol. 5:255–
258). Amphibian egg predation by leeches has been reported in 
North and South America, Southeast Asia, Australia, and Europe 
(Burgin and Schell 2005. Acta Zool. Sinica 51:349–353; Gunzburg-
er and Travis 2005. J. Herpetol. 39:547–571; Romano and Di Cerbo 
2007. Acta Zool. Sinica 53:750–754; Soler et al. 2014. Cuad. Herpe-
tol. 28:39–41). Previous reports of anuran eggs being predated by 
leeches in Argentina include an unidentified Oxyptychus feeding 
on eggs of Rhinella dorbignyi (Dorbigny’s Toad) and Hypsiboas 
pulchellus (Montevideo Treefrog; Soler et al. 2014. op. cit.). 

Herein we report a case of egg predation on at least two 
clutches of Rhinella arenarum by the leech Oxyptychus striatus 
(Ringuelet 1945. Fauna de agua dulce de la Republica Argentina. 
Volumen XVII Annulata, Fasciculo 1 Hirudinea. pp. 225–232; Fig. 
1). The observations were made in a very slow flowing stream in 
San Luis, Departamento Conlara, Ruta Provincial 5, 15 KM NW 
Santa Rosa del Conlara, Argentina (32.2567°S, 65.3214°W, WGS 
84, 717 m elev.), at ~2300 h on 19 January 2013. Several leeches 
(reference voucher specimens MACN-In 40169) were attached 
with their sucker to the gelatinous egg strings, surrounding and 
penetrating them with their mouths at the point where each egg 
was found (Fig. 2). After the eggs were consumed, the string was 
left completely empty (Fig. 3). Once each egg was consumed, the 
leech left a characteristic cylindrical projection perpendicular to 
the longitudinal axis of the string, as if the jelly was everted by the 
leech’s mouth once it finished feeding on the egg (Fig. 3).

Oxyptychus is a hirudiniform genus of leeches with seven 
species distributed in Puerto Rico, Panama, Ecuador, and east of 
the Andes to the north of the extra-Andean Patagonia. Though 
they feed mainly on the blood of their hosts (Ringuelet 1945. op. 
cit.), recent observations suggest that they also prey on their eggs 
(Soler et al. 2014. op. cit.; present observation). Several similar 
cases have been observed among hirudiniforms: Macrobdella 
ditetra consumes blood and eggs of frogs (Moore 1953. op. cit.), 
and M. diplotertia has been observed attacking tadpoles and 
simultaneously consuming the eggs of Lithobates clamitans 
(Green Frog) and L. sphenocephalus (Southern Leopard Frog) 
(Turbeville and Briggler 2003. J. Fresh. Ecol. 18:155–159). 
Hirudiniform leeches lack a proboscis, and to feed they employ 
their jaws to tear the skin of the host. In the case of egg predation, 
they manage to bypass the gelatinous capsules surrounding 
the eggs, perforating them with their jaws. There are different 
known ways to achieve this: (a) the leech Bassianobdella fusca 
specializes on this type of food, for which it enters the foam nest, 
then surrounds the egg using its ventral surface and swallows it 

Fig. 1. Pristimantis reichlei showing unusual eye coloration.

Fig. 1. Specimens of Oxyptychus striatus collected in the observation 
area.
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wholly (Burgin and Schell 2005. op. cit.), and (b) M. diplotertia 
begins investigating the eggs with its head, and once it chooses 
an egg, it extends its body and secures its sucker to the gelatinous 
capsule of another egg to enter the selected one, and once inside, 
surrounds the egg and consumes it (Trauth and Neal 2004. J. Ark. 
Acad. Sci. 58:139–141).

Most bufonids have toxins (bufadienolides) from the egg 
stage to adulthood. The diversity and concentration of these 
molecules varies during ontogeny: the eggs contain the most 
toxin, with toxicity decreasing during larval development and 
increasing again after metamorphosis. The surrounding jelly coat 
that protects the eggs from predators lacks these toxins (Hayes et 
al. 2009. J. Chem. Ecol. 35:391–399). In Australia, deaths of native 
species of turtles and fish were reported after consuming eggs of 
Rhinella marina (Cane Toad) and, to a lesser extent, its tadpoles 
(Greenlees and Shine 2011. Austral Ecol. 36:53–58). Insects can 
also find the early stages of toads unpalatable: cases where 
Odonata larvae preferred not to consume tadpoles of Rhinella 
spinulosa papillosa (Sapo Espinosus) have been recorded 
(Jara and Perotti 2006. Cuad. Herpetol. 19:37–42). In contrast, 
Dytiscidae beetles prefer R. marina tadpoles to native Australian 
tadpoles or fish (Cabrera-Guzmán et al. 2012. Biol. Cons. 153:1–

9). However, there are reports of leeches that apparently are 
not affected by these toxins and consume eggs and tadpoles of 
bufonids (see revisions of Gunzburger and Travis 2005. op. cit.; 
Romano and di Cerbo 2007. op. cit.). Nevertheless, there are 
also cases where other species of leeches have been affected by 
these toxins, such as Goddardobdella elegans where the survival 
rate was significantly reduced after feeding on tadpoles of R. 
marina (Crossland and Alford 1998. Aust. J. Ecol. 23:129–137). In 
that same study, other invertebrates did not suffer lethal effects 
after consuming eggs or tadpoles. Litch (1969. Am. Midl. Nat. 
82:296–298) also reported unpalability of eggs of Anaxyrus boreas 
(Western Toad) by Haemopsis sp., showing a high aversion to egg 
compounds.

Leeches of the genus Oxyptychus are likely natural predators 
of Rhinella. The specific mechanism that allows these leeches 
to tolerate the toxicity of egg compounds so that they may be 
consumed safely is unknown.

We acknowledge Gustavo, Ramiro, and Rodrigo Carrizo for 
their help in the field. We also thank Cristina Damborenea and 
Hugo Merlo Alvarez (Museo de La Plata) for permission to work 
with vouchers under their care, and Alejandro Tablado (División 
Invertebrados, MACN). This research was supported by ANPCyT 
PICTs 2010–1740, 2010–0616, 2011–1524, 2011–1895, 2012–2687, 
2013–404, CONICET PIP 1112008010 2422, UBACyT 2012–2015 
20020110200213.

M. CLARA MASETTI (e-mail: claramasetti@gmail.com), MARTÍN O. 
PEREYRA (e-mail: mopereyra@gmail.com), and JULIÁN FAIVOVICH, Di-
visión Herpetología, Museo Argentino de Ciencias Naturales “Bernardino 
Rivadavia” - CONICET, Ángel Gallardo 470, C1405DJR, Ciudad Autónoma de 
Buenos Aires, Argentina (e-mail: julian@macn.gov.ar).

RHINELLA SCHNEIDERI (Cururu Toad). EPIBIOSIS. Epibiosis 
is a facultative relationship between an epibiont and a basibiont 
(Wahl 1989. Mar. Ecol. Prog. Ser. 58:175-189). The term epibiont 
is used to designate individuals that colonize a free-living sub-
strate and the term basibiont is used to describe individuals that 
host the epibiont (Taylor 2002. Palaios 17:522-525). Reports of 
tadpoles as basibionts in Brazil are very scarce, with only two 
published accounts, both for the toad Rhinella crucifer (Striped 
Toad) in Juiz de Fora municipality, Minas Gerais state, in the At-
lantic Forest biome (Dias et al. 2009. Parasitol. Int. 58:471-474; 
Fernandes et al. 2011. Zoologia 28:777-783). Both studies identi-
fied the tadpoles involved as Rhinella pombali (Pombal’s Toad), 
however Thomé et al. (2012. BMC Evol. Biol. 12:242) considered 
R. pombali a hybrid of R. crucifer and R. ornata, rather than a val-
id species. Accordingly, toads previously assigned to R. pombali 
are now considered to be either R. crucifer or R. ornata, depend-
ing on the locality. According to Frost (2015. http://research.
amnh.org/vz/herpetology/amphibia; 23 Aug 2015), populations 
from Minas Gerais state should be considered R. crucifer. Ciliates 
of the genus Trichodina are reported as epibionts of many am-
phibian and fish species (Kreier and Baker 1991. In Sleigh [ed.], 
The Nature of Protozoa, pp. 1-53. Academic Press, San Diego; Xu 
et al. 1999. Syst. Parasitol. 42:229-237). Trichodinids mostly feed 
on bacteria present on tadpole skin mucous, but not from the 
host skin itself (Collymore et al. 2013. Comp. Med. 63:310–312). 
Possible pathogenic disturbance in amphibians might occur due 
to the spinning movements of attached ciliates in high intensity 
infestations, possibly causing tegument damage of the epithe-
lial cells (Poynton and Whitaker 2001. In Wright and Whitaker 
[eds.], Amphibian Medicine and Captive Husbandry, pp. 193–
221. Krieger Publishing Company, Malabar, Florida; Zanolo and 

Fig. 2. An individual of Oxyptychus striatus surrounding egg strings 
of Rhinella arenarum.

Fig. 3. Arrangement of egg strings of Rhinella arenarum with perpen-
dicular eversions of the egg jelly (the arrow indicates one of these 
eversions).
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Yamamura 2006. Semin. Ci. Agr. 27:281–288). Ciliates that belong 
to the subclass Peritrichia, such as those in the genus Trichodina, 
are mostly tolerant to pollution, being abundant in organically 
enriched freshwater ecosystems with high bacterial densities 
(Kuskoa and Watabe 1987. Oecologia 73:16–20). The presence of 
a high infestation of these protozoa on the surface of an organ-
ism may reflect poor water quality (Collymore et al. 2013. Comp. 
Med. 63:310–312). According to Palma and Dobberstein (1999. 
Parasitol. Res 85:726-732) the abundance of Trichodina sp. can 
indicate not only the health status of the host but also the eutro-
phication level of the environment. 

Rhinella schneideri is a common toad species in the Cerrado 
biome in central Brazil and is widely distributed throughout Brazil, 
Paraguay, Bolivia, Argentina and Uruguay, occurring in forested 
and urban areas (Pramuk 2006. Zool. J. Linn. Soc. 146:407-452; 
Frost 2015. http://research.amnh.org/vz/herpetology/amphibia; 
22 June 2015). The larval period is relatively short, lasting ca. two 

months (Barreto and Moreira 1996. J. Herpetol. 30:87–92). Here, 
we report an epibiotic relationship of Trichodina sp. infesting 
tadpoles of the species R. schneideri. 

On 28 October 2014 and 21 November 2014, 50 tadpoles of R. 
schneideri were collected from ponds in two urban parks: Liberdade 
(16.6498°S, 49.2346W; WGS 84) and Beija-Flor (16.6526°S, 
49.2315°W, WGS 84), both located in Goiânia municipality, state 
of Goiás, Central Brazil. In the laboratory, we detected ciliates on 
some of the tadpoles, especially around the eyes (Fig. 1A) and on 
the tail base. The ciliates were screened and submitted to a dry 
silver impregnation technique (Klein 1958. J. Protozool. 5:99–103) 
for analysis of essential structures that allowed the identification 
of the ciliate as belonging to the genus Trichodina (Fig. 1B). The 
prevalence of infestation was 38%. Tadpole vouchers were housed 
at the Coleção Zoológica da Universidade Federal de Goiás 
(ZUFG), Goiânia, Goiás, Brazil (ZUFG 2671). There are few studies 
on epibiotic relationships between tadpoles and ciliates; more 
research is required for a better understanding of the relationship 
dynamics. This note represents the first documentation of the 
epibiotic association between Trichodina sp. and R. schneideri as 
well the first report of this relationship for the Cerrado biome. 

Collections occurred under the authorization of SISBIO 
#46983-1. We acknowledge Fausto Nomura for taking the tadpole 
photograph.

NATHANE DE QUEIROZ COSTA (e-mail: nathanequeiroz@hotmail.
com), NATAN MEDEIROS MACIEL, Laboratório de Herpetologia e Compor-
tamento Animal, Departamento de Ecologia, Instituto de Ciências Biológi-
cas, Universidade Federal de Goiás - UFG, CP 131, CEP 74001-970, Goiânia, 
GO, Brazil (e-mail: nmaciel@gmail.com); ADALGISA FERNANDA CABRAL, 
Laboratório de Ecologia Teórica e Síntese, Departamento de Ecologia, Insti-
tuto de Ciências Biológicas, Universidade Federal de Goiás - UFG, CP 131, 
CEP 74001-970, Goiânia, GO, Brazil (e-mail: adalgisacabral@gmail.com).

TESTUDINES — TURTLES

CARETTA CARETTA (Loggerhead Sea Turtle). DIET.  Loggerhead 
Sea Turtles have the most diverse diet among marine turtles with 
178 items registered from 14 phyla,  with strong spatial and onto-
genetic variations (Dodd 1988. US Fish Wildlife Service Biologi-
cal Report 88, 110 pp.). There are also temporal changes in diet 
(Plotkin et al. 1993. Marine Biol. 115:1–15). Diet analysis of 52 
Loggerhead Sea Turtles collected as bycatch from 1990 to 1992 
demonstrated that these turtles fed predominantly at the surface 
(Parker et al. 2005 Fish. Bull. 103[1]:142–152). Shifts in diet be-
tween 1983 to 2002 have been documented, suggesting that de-
clines in horseshoe crab and blue crab populations have caused 
Loggerheads to forage in nets or on discarded fishery bycatch 
(Seney and Musick 2007. Copeia 2007:478–489). 
 During two field trips in 2014 we collected food samples 
from the esophagi of 25 Caretta caretta (body mass 10–25 kg, and 
straight carapace length [SCL ± 0.1 cm]  47– 71 cm; mean SCL = 59 
± 5 cm) captured at Golfo the Ulloa (25.98777°N, 112.976666°W 
and 25.98944444°N, 112.71666666°W; WGS 84) located in Bahía 
Magdalena, Baja California Sur, Mexico. 
 In all the samples a combination of  squat lobster (Plereu-
codes planipes), octopus (Octopus hubbsorum), squid (Loligo 
sp.), and fish bones (most likely sardines) were present and com-
prised 80% of the total volume. To our knowledge, this is the first 
report of targeted squat  lobster, octopus, squid, and fish con-
sumption by Caretta caretta. The fact that squat lobster, octo-
pus, squid, and fish occurred in such high proportion among a 
substantial number (80%) of turtles suggests that this new diet 

Fig. 1. A) View of the eye of the tadpole Rhinella schnederi. Arrows 
indicate an area with great abundance of ciliates. Scale bar = 1 mm. 
Photo credit to Fausto Nomura. B) Trichodina sp. revealed by dry sil-
ver impregnation technique. Scale bar = 10 µm.
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combination is a major food resource for these turtles at Golfo 
de Ulloa. It also supports an earlier suggestion that benthic prey 
were common in small turtles (< 26 cm SCL) and more oceanic 
prey were used by larger animals (Casale et al. 2008. Mar. Ecol. 
Prog. Ser. 372:265–276). We thank CONANP and PROFEPA for 
their assistance in the logistics of field work.

RAFAEL RIOSMENA-RODRIGUEZ and MARIA MONICA LARA-UC, 
Programa de Investigación en Botánica Marina, Departamento de Biología 
Marina, Universidad Autónoma de Baja California Sur, Km 5.5 Carretera al 
Sur, La Paz B.C.S. 23080,Mexico (e-mail: riosmena@uabcs.mx).

CHELONIA MYDAS AGASSIZII (East Pacific Green Sea Turtle). 
DIET. The East Pacific Green Sea Turtle is considered the most 
carnivorous of all Green Sea Turtle subpopulations worldwide 
(Bjorndal 1997. In Lutz and Musick [eds.], The Biology of Sea Tur-
tles, pp. 199–231. CRC Press, Boca Raton, Florida). Novel Green 
Sea Turtle diet items have been reported, including the Sea Pen, 
Ptilosarcus undulatus (Seminoff et al. 2002. Copeia 2002:266–
268), pelagic red crabs, Pleuroncodes planipes (Lopez-Mendi-
laharsu et al. 2005. Aquat. Conserv. Mar. Freshwater Ecosyst. 
15:259–269), tunicates and crustaceans (Amorocho and Reina 
2007. Endang. Species Res. 3:43–51), hydrozoans, scyphozoans, 
nematodes, annelids, mollusks (Carrion-Cortez et al. 2010. J. 
Mar. Biol. Assoc. U.K. 90[5]:1005–1013), sponges, Craniella sp. 
and Suberites aurantica (Rodriguez-Baron 2010. MS thesis. Cen-
tro Interdisciplinario de Ciencias Marinas [CICIMAR-IPN]. 98 
pp.), and the anemone Palythoa ignota (Rodriguez-Baron et al. 
2011. Herpetol. Rev. 42:416).

It has been suggested that such dietary diversity is a response 
to the energy requirements of these animals in the early life stages, 
facilitating nutritional (e.g., protein) gains for development 
and maturation (Bjorndal 1985. Copeia 1985[3]:736–751) and 
optimizing digestion time (Amorocho and Reina 2008. J. Exp Mar. 
Biol. Ecol. 360:117–124). It has also been noted that C. mydas diet 
is influenced by resource availability (Balazs 1980. NOAA Tech. 
Memo. NOAA-TM-NMFS-SWFS-7; Garnett et al. 1985. Wildl. Res. 
12:103–112) and that diet selection is linked to the composition 
and capacity of the hind-gut microflora, which may change as 
turtles grow and/or occupy different habitats (Bjorndal 1980. 
Mar. Biol. 56:147–154).

During two field trips in 2014 we collected food samples 
from the esophagi of 17 Green Sea Turtles (body mass 8–20 kg, 
and straight carapace length [SCL ± 0.1 cm] 43–45 cm; mean 
SCL = 85 ± 4 cm) captured at Golfo the Ulloa (25.59166°N, 
112.58361°W and 25.59222°N, 112.43°W) located in the Bahía 
Magdalena, Baja California Sur, Mexico. A combination of 
octopus (Octopus hubbsorum), squid (Loligo spp.), and fish 
bones (most likely sardines) were present in all the samples 
and comprised 70% of the total volume. Turtle mean body 
condition index (BCI) was 1.45 (range = 1.30–2.10), similar to 
the values reported in previous studies (Koch et al. 2007. Mar.
Biol. 153[1]:35–46; Seminoff et al. 2003. J. Mar. Biol. Assoc. 
U.K. 83:1355–1362). To our knowledge, this is the first report 
of targeted octopus, squid, and fish consumption by Chelonia 
mydas agassizii. The fact that octopus, squid, and fish occurred 
in such high proportion among a substantial number (70%) 
of turtles suggests that this diet combination is a major food 
resource for these turtles at Golfo de Ulloa, and that Green Sea 
Turtles have the capacity to assimilate nutrients from these 
invertebrate and fish species (Bjorndal 1990. Bull. Mar. Sci. 
47[2]:567–570). We thanks CONANP and PROFEPA for their 
assistance in the logistics field work.

MARIA MONICA LARA-UC and RAFAEL RIOSMENA-RODRIGUEZ, 
Programa de Investigación en Botánica Marina, Departamento de Biología 
Marina, Universidad Autónoma de Baja California Sur,Km 5.5 Carretera al 
Sur, La Paz B.C.S. 23080,Mexico (e-mail: riosmena@uabcs.mx).

CHRYSEMYS PICTA BELLII (Western Painted Turtle). RE-
CORD CARAPACE LENGTH. Chrysemys picta bellii is the larg-
est and one of the most geographically widespread subspecies 
of C. picta, reaching the northern extent of the species’ range in 
western Canada (Ernst and Lovich 2009. Turtles of the United 
States and Canada, 2nd ed. John Hopkins University Press, Bal-
timore, Maryland. 187 pp.). C. picta bellii exhibits sexual size 
dimorphism such that females attain larger carapace lengths 
than males.
 On 2 June 2015 we captured a female C. picta bellii in Was-
cana Marsh in Regina, Saskatchewan, Canada, as part of a 
radio-telemetry project. The female weighed 2590 g and had 
a straight-line carapace length of 266 mm. To our knowledge, 
this is the largest documented carapace length for C. picta bel-
lii. The previous record straight-line carapace length was 254 
mm as documented by Ernst and Lovich (op. cit.), location un-
known. Our observation was made in a population near the 
northern extent of the subspecies’ range, where females have 
been found to mature later and attain larger body sizes than 
those in southern populations of the species’ range (Moll 1973. 
Herpetologica. 20[4]:307–318; St. Claire et al. 1994. Can. J. Zool. 
72:1436–1443).

KELSEY A. MARCHAND (e-mail: kelseymarchand@gmail.com), ALYS-
SA STULBERG, CHRISTOPHER M. SOMERS, Department of Biology, Uni-
versity of Regina, Regina, Saskatchewan, Canada (e-mail: chris.somers@
uregina.ca); RAY G. POULIN, Royal Saskatchewan Museum, Regina, Sas-
katchewan.

ERETMOCHELYS IMBRICATA (Hawksbill Turtle). DIET. Eret-
mochelys imbricata is distributed throughout the tropics where 
it fills an important ecological role consuming sponges that grow 
on coral reefs. Here we document E. imbricata consuming Her-
modice carunculata (Bearded Fireworm), a prey item that to our 
knowledge has not been previously documented for this spe-
cies. At 1400 on 19 September 2013, while scuba diving under 
the Frederiksted Pier in Frederiksted, St. Croix, US Virgin Islands, 
we witnessed a juvenile E. imbricata consume H. carunculata, 
which was located on the surface of the seafloor at a depth of 
approximately 9 m. The turtle consumed the worm in a single 
bite and did not show an aversion to having consumed it, even 
though H. carunculata possesses bristles that secrete neurotox-
ins. Before swimming out of view, the turtle continued to forage 
for 15 minutes on crustaceans that were growing on pier pylons.
 Eretmochelys imbricata primarily consumes sponges that 
possess both physical and chemical defenses composed of toxic 
compounds and siliceous spicules (Meylan 1988. Science 239: 
393–395). The species possesses a specialized digestive system 
that enables it to eat such prey, which is hazardous to many 
other animals. This ability to consume toxic items evidently also 
enables E. imbricata to consume polychaetes such as H. carun-
culata that possess chemical defenses. As one of the few species 
that can consume sponges, E. imbricata plays an essential role 
in preventing sponges from overpopulating reefs, thus helping 
to maintain reef biodiversity (Leon and Bjorndal 2002. Mar. Ecol. 
Prog. Ser. 245:249–258). Our observation suggests that E. imbri-
cata might also aid in regulating numbers of other toxic inverte-
brates that have few natural predators.
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sippi State University, Mississippi State, Mississippi 39762, USA

GLYPTEMYS INSCULPTA (Wood Turtle). NEST PREDATION. 
Glyptemys insculpta is a riverine turtle species that inhabits the 
Great Lakes and New England regions of North America, ranging 
from eastern Minnesota to Nova Scotia (Ernst and Lovich 2009. 
Turtles of the United States and Canada, 2nd ed. Johns Hopkins 
Univ. Press, Baltimore, Maryland. 827 pp.). Despite many known 
mammalian, avian, and reptilian predators (see Ernst and Lov-
ich 2009, op cit.), to our knowledge predation by Taxidea taxus 
(American Badger) has not been documented. T. taxus is primar-
ily found in the western and central portions of the United States 
(Long 1999. The Smithsonian Book of North American Mammals, 
Smithsonian Inst. Press, Washington, D.C., 750 pp.) The ranges of 
G. insculpta and T. taxus overlap in portions of Minnesota, Wis-
consin, Michigan, Pennsylvania, and southern Ontario.

On 15 June 2015, we documented G. insculpta nest predation 
by two T. taxus in Minnesota (specific locations withheld in 
compliance with state of Minnesota data practices law). The 
nest predation events were captured by a camera trap (Browning 
Strike Force HD, BTC-5) from 1820 h until 1923 h, and from 2026 
h to 2257 h. The two T. taxus dug in the sand where G. insculpta 
had recently laid eggs and consumed eggs that were found. Over 
600 pictures captured the entire sequence of events, including 
an image taken at 1828 h showing T. taxus eating one of the 
excavated eggs (Fig. 1). 

Nest predation by T. taxus was also documented at a separate 
site in Minnesota where G. insculpta stage and nest. At this 
site, T. taxus was observed digging in the sandy substrate and 
consuming turtle eggs on 4 June 2015 from 1151 h to 1201 
h. Both nest predation sites have been known G. insculpta 
nesting locations since 1990 (Buech et al. 1997. In Proceedings: 
Conservation, Restoration, and Management of Tortoises and 
Turtles—An International Conference, pp. 389–391. New York 
Turtle and Tortoise Society, New York). Additional nest predators 
captured in pictures excavating nests at these nesting sites 
between May and July 2015 include Procyon lotor (Raccoon), 
Mephitis mephitis (Striped Skunk), Corvus corax (Common 
Raven), and Corvus brachyrhynchos (American Crow). Other 
potential nest predators whose presence was captured at nesting 

sites include Urocyon cinereoargenteus (Gray Fox) and Lontra 
canadensis (North American River Otter). Chelydra serpentina 
(Snapping Turtle) and Chrysemys picta (Painted Turtle) were also 
present and nesting in the vicinity. Between the two sites, at least 
12 nests were predated within a week of being laid. 

MADALINE M. COCHRANE (e-mail: cochr081@umn.edu) and RON 
A. MOEN, Natural Resources Research Institute, University of Minnesota-
Duluth, 5013 Miller Trunk Highway, Duluth, Minnesota 55811, USA; DON-
ALD J. BROWN, Department of Forest and Wildlife Ecology, University of 
Wisconsin-Madison, 1630 Linden Drive, Madison, Wisconsin 53706, USA.

GOPHERUS POLYPHEMUS (Gopher Tortoise). COYOTES DEN-
NING IN GOPHER TORTOISE BURROW. Gopher tortoises are 
ecosystem engineers and their burrows are used by a number of 
taxa including both invertebrate and vertebrate species (Speake 
1981. In Lohoefener et al. [eds.], The Future of Gopher Tortoise 
Habitats, pp. 44–47. Proceedings 2nd Annual Meeting Gopher 
Tortoise Council. Florida State Museum, Gainesville). Over 360 
species are known to use G. polyphemus burrows and conse-
quently, it is considered to be a keystone species within its eco-
systems (Eisenberg 1983. Proceedings of the 4th Annual Meeting 
of the Gopher Tortoise Council, pp. 1–4). G. polyphemus is a state 
threatened species in Georgia, is a candidate for federal listing in 
the eastern portion of its range, and is currently a federally listed 
threatened species in the western portion of its range (USFWS 
2009. Federal Register 74:46401–46406). 
 In a Longleaf Pine (Pinus palustris)-dominated forest com-
munity at the Joseph W. Jones Ecological Research Center in 
Newton, Georgia, USA, we documented the use of G. polyphemus 
burrows by Canis latrans (Coyote). On 16 July 2012, we received 
a report of multiple C. latrans entering a G. polyphemus burrow. 
Upon investigation, we observed C. latrans tracks around the 
entrance and leading into the burrow. Trail camera photos con-
firmed the eyewitness account and field sign that a breeding pair 
of C. latrans were denning in the burrow with ≥ 2 pups. There 
was no evidence that G. polyphemus were still using the burrow. 
Given that coyotes are likely to feed upon many of the vertebrate 
and invertebrate species that inhabit burrows, including G. poly-
phemus (Moore et al. 2006. Herpetol. Rev. 37:78–79), we assumed 
the majority of the burrow’s inhabitants had been displaced.
 Canis latrans is considered a nonnative species in Georgia, 
having only recently entered the state presumably facilitated by 
anthropogenic factors; their impacts on native fauna is of great 
concern to wildlife managers. Although Coyote use of G. polyphe-
mus burrows has been documented in the western portion of G. 
polyphemus range, these interactions are novel in Georgia where 
these species did not co-occur historically (Cox et al. 1987. Ecol-
ogy and Habitat Protection Needs of Gopher Tortoise [Gopherus 
polyphemus] Populations Found on Lands Slated for Large-scale 
Development in Florida. Florida Game and Fresh Water Fish 
Commission Nongame Wildlife Program Technical Report No. 
4, Tallahassee). Canis latrans might negatively influence G. poly-
phemus and associated burrow communities through direct pre-
dation and kleptoparasitism.

MICHAEL J. CHERRY (e-mail: mcherry@jonesctr.org), PAIGE HOW-
ELL, and ROBERT J. WARREN, Warnell School of Forestry & Natural Re-
sources, University of Georgia, 180 E. Green Street, Athens, Georgia 30602, 
USA; L. MIKE CONNER, Joseph W. Jones Ecological Research Center, 3988 
Jones Center Drive, Newton, Georgia 39870, USA.

MACROCHELYS APALACHICOLAE (Apalachicola Alligator 
Snapping Turtle). AERIAL BASKING. The Alligator Snapping 

Fig. 1. Taxidea taxus predating recently laid Glyptemys insculpta eggs.
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Turtle was recently split into three species (Thomas et al. 2014. 
Zootaxa 3786:141–165). Observations of basking Macrochelys 
are rare. Carr et al. (2011. IRCF Reptiles & Amphibians. 18:2–5) 
reviewed nine previously documented basking events and Elsey 
and Bourgeois (2014. Herpetol. Rev. 45:688–689) recently report-
ed two additional observations. With the exception of Thomas 
(2009. Herpetol. Rev. 40:336), who reported on M. suwanniensis 
in the Suwannee River, Florida (M. temminckii at time of obser-
vation), all previously reported aerial basking observations were 
of M. temminckii. Here we report the first two aerial basking ob-
servations for the newly recognized M. apalachicolae.
 On 13 May 2014 at 1603 h EPH and JDM observed an imma-
ture M. apalachicolae (estimated mass less than 4.5 kg) basking 
on the Choctawhatchee River, Holmes Co., Florida, USA. The tur-
tle was perched on a willow trunk (Salix sp.) that was horizontal 
to the river surface. The turtle was located about 2 m out from 
the bank and approximately 0.5 m above the water. The turtle 
escaped into the water after a photo was taken. Air temperature 
was approximately 32°C under partly sunny skies.
 A second immature M. apalachicolae (similar in size to the 
above) was observed basking by JDM at 1547 h on 21 May 2014 
on the Apalachicola River, Liberty Co., Florida, USA. This turtle 
was perched more than 1 m above the water’s surface at the top 
of a nearly vertical snag located 5 m out from the bank. The turtle 
was clinging to the snag with the head up, but upon detection it 
dropped into the river. Air temperature was approximately 32°C 
under mostly sunny skies.

JONATHAN D. MAYS (e-mail: jonathan.mays@myfwc.com) and E. 
PIERSON HILL, Florida Fish and Wildlife Conservation Commission, 1105 
S.W. Williston Road, Gainesville, Florida 32601, USA (e-mail: pierson.hill@
myfwc.com)

PHRYNOPS TUBEROSUS (Cotinga River Toad-headed Turtle). 
PREDATION. Turtles and their eggs are predated by a wide va-
riety of animals, including many species of mammals. Here we 
report predation on eggs and hatchlings of Phrynops tuberosus 
by reintroduced monkeys, Sapajus libidinosus, in Brazil.

 Data was collected on an island (area approximately 8 ha) 
near the Mae D’Agua dam, municipality of Coremas, state of 
Paraíba, northeastern Brazil, within the caatinga biome (7.0694°S, 
37.9525°W). This study was associated with “Project Cebus: 
Welfare and monitored reintroduction of capuchin monkeys,” 
coordinated by UFRN and the Brazilian Wildlife Rescue Center 
from the Institute of Environment and Natural and Renewable 
Resources (CETAS-IBAMA). This project prepares rescued 
individual Brown Capuchin Monkeys (Sapajus libidinosus) for 
reintroduction, and monitors monkey groups released on islands 
in areas of known historical occurrence. 

 In August 2009, a group S. libidinosus consisting of 13 
individuals (8 males and 5 females) was released and monitored 
for three consecutive months, for 24 days (eight days per 
month), totaling 144 h of sampling effort, and over 5 h of 
effective group observations and data collection. The follow-up 
protocol includes direct animal focal-scan sampling, recording 
the animals’ foraging and use of space at one-minute intervals. 
During these observations, predation on eggs and hatchlings 
of turtles by capuchin monkeys was recorded. Turtle remains 
were collected and subsequently identified by experts at the 
Laboratory of Animal Ecophysiology, Department of Systematics 
and Ecology of the Universidade Federal da Paraíba. 

 Three events of predation on eggs and young of Phrynops 
tuberosus were observed on 20 September 2009 (approximately 

1300 h local time) and two events were noted on 23 October 
2009 (at 1211 h and another about 1243 h). This results in 
a frequency of one predation event / observation hour. In 
addition, predation traces such as eggshells and damaged turtle 
shells near the sites of oviposition (Fig. 1) were noted. Although 
not quantified, qualitative analyses indicate that such events 
have increased in number over the course of several months. It 
is noteworthy that no other predator on the island was observed 
predating turtle eggs or turtles, which reinforces the suggestion 
that the reintroduced capuchins predated the turtles and their 
eggs. 

 Predation on nests and hatchlings of Phrynops hilarii and 
P. geoffroanus has been reported (Schneider et al. 2011. Chelon. 
Conserv. Biol. 10:206–212). However, to date there are no records 
of predation on turtles in the semiarid caatinga habitat, and this 
is apparently the first report on predation of P. tuberosus nests by 
the capuchin monkey, Sapajus libidinosus. 

 This report suggests the need for additional studies to 
measure the impact of reintroduced capuchin monkeys on the 
population of P. tuberosus, as well as on populations of other 
turtle species that inhabit the release areas. We are grateful to 
Brazilian Wildlife Rescue Center (CETAS) at Paraíba, Brazil, for 
logistical support.

 EUDÉCIO CARVALHO NECO (e-mail: eudeciocarvalho@ymail.com) 
and TAINÁ SHERLAKYANN ALVES PESSOA, Center of Exact and Natural 
Sciences, Universidade Federal da Paraíba, Campus I, Cidade Universitária, 
João Pessoa, CEP 58051-900, Paraíba, Brazil; PAULO GUILHERME CAR-
NIEL WAGNER, Wildlife Rescue Center from Instituto Brasileiro do Meio 
Ambiente e dos Recursos Naturais Renováveis, Rio Grande do Sul, Brazil; 
RANDOLPHO GONÇALVES DIAS-TERCEIRO, Laboratory of Vertebrate 
Ecology, Instituto Nacional de Pesquisas da Amazônia, Av. Andre Araujo, 
2.936, Petropolis, CEP 69067-375, Manaus, Amazonas, Brazil (e-mail: dias.
terceiro@gmail.com); RENATA GONÇALVES FERREIRA, Department of 
Physiology Biosciences Center, Universidade Federal do Rio Grande do 
Norte, Av. Senador Salgado Filho, CEP 300059072-970. Natal, Rio Grande 
do Norte, Brazil; WASHINGTON LUIZ SILVA VIEIRA, Department of Sys-
tematics and Ecology, Universidade Federal da Paraíba, Campus I, Cidade 
Universitária, João Pessoa, CEP 58051-900. Paraíba, Brazil.

Fig. 1. A–B) Brown Capuchin Monkeys (Sapajus libidinosus) foraging 
on the ground. C–D) Eggshells and a broken shell of a young turtle 
(Phrynops tuberosus) found nearby.
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RHINOCLEMMYS RUBIDA PERIXANTHA (Colima Wood Tur-
tle). COURTSHIP AND MATING BEHAVIOR. Rhinoclemmys ru-
bida perixantha is a small terrestrial turtle endemic to the tropi-
cal deciduous forests of western Mexico, ranging from the states 
of Jalisco to Michoacán (van Dijk et al. 2007. In IUCN 2013. IUCN 
Red List of Threatened Species. Version 2013.1). No information 
is available on courtship and mating behavior of R. rubida in the 
wild, however courtship in captive animals has been described 
for its southern relative R. r. rubida, housed at the Behler Che-
lonian Center, where males are aggressive during courtship, fol-
lowing females in circles while biting the forelimbs, displaying 
rapid head bobbing (both sexes), and rubbing the head and nos-
trils of the female (Liu 2012. The Tortoise Magazine 1[1]:59). Here 
I present the first observations of courtship and mating behavior 
in wild R. r. perixantha in its tropical deciduous forest habitat. 

 On 10 August 2015 at 1255 h, during the wet season in the 
lowland tropical deciduous forest of the Chamela-Cuixmala 
Biosphere Reserve (19.49868°N, 105.04449°W; WGS 84) in Jalisco, 
Mexico, while monitoring six adult male and six adult female 
R. r. perixantha using radiotelemetry, I observed a male (radio 
tagged) and female R. r. perixantha displaying mating behavior 
on a flat hilltop in upland deciduous forest. As I approached, 
both male and female were vigorously bobbing heads while 
rubbing heads and nostrils; shortly after, the male mounted the 
female twice, but mating was unsuccessful. After the second 
mount, both turtles retreated to a nearby tree shelter with the 
male following the female. Partial video of this behavior was 
captured and is available for review (http://dx.doi.org/10.6084/
m9.figshare.1510910). Prior to this observation, from 29 June to 
6 August 2015, turtle pairs (male and female together) were seen 
on hillsides in upland deciduous forest a total of 21 times with 
males observed behind females, inactive or following. For six of 
these observations the same male and female were seen together 
for a second or third time, however, mating behavior was not 
observed.

 Three phases of courtship and mating behavior have been 
described in Rhinoclemmys pulcherimma incisa (Hidalgo 1982. 
Trans. Kansas Acad. Sci. 85:82–95). In phase one, the male 
approaches the female, while vibrating his head and neck; 
in phase two the female engages the male with nose-to-nose 
contact and biting, presumably signaling to the male to mount; 
in phase three, the male mounts the female, grasps her carapace, 
inserts his penis, and performs pumping motions during coition 
(Hidalgo 1982, op. cit.). If courtship and mating behavior rituals 
are similar in R. r. perixantha, the turtle pair observations most 
likely correspond to phase one; however, six observations of the 
same pair of turtles several days apart suggests that this phase 
may last several days. Furthermore, the observation of mating 
behavior most likely corresponds to phase two, with the female 
responding, and the beginning of phase three with the male 
attempting to mount the female. However, phase three may have 
been disrupted by my presence, as the pair retreated to a shelter 
shortly after my arrival. 

 These observations suggest that courtship may take place 
over several days, and courtship and mating behavior may 
be similar for other species of Rhinoclemmys. Because this 
species is considered near threatened (van Dijk 2007, op. cit.), 
future research should focus on habitat requirements for turtle 
reproduction, which may provide insight on critical habitats that 
should be protected. 

I acknowledge Caleb L. Loughran for revision of this 
note and continued fruitful and informative conversations 

on herpetofauna. I also thank Daniel Beck for his moral and 
logistical support on my excursions to the tropical dry forest of 
western Mexico. 

 TAGGERT G. BUTTERFIELD, Department of Biological Sciences, Cen-
tral Washington University, Ellensburg, Washington 98926, USA; e-mail: 
butterft@cwu.edu.

STERNOTHERUS ODORATUS (Eastern Musk Turtle). PREDA-
TION. Birds and fish can be important predators of small aquatic 
turtles, but direct observations may be sparse for some species. 
This note documents both as predators of the Eastern Musk Turtle.

The remains of an immature Sternotherus odoratus (CL 
53 mm, PL 39 mm; NPS-SEAC-243.1.1) were recovered from a 
Channel Catfish (Ictalurus punctatus; 2.48 kg, standard length 54 
cm, total length 60 cm; NPS-SEAC-190.2.1) collected 16 January 
2001 in the St. Johns River, between lakes Harney and Jessup, 
Seminole County, Florida (28.8263°N, 81.1165°W; WGS 84). 

During May 1999 and April–May 2000, staff of a local 
environmental education center in southern Tallahassee, Leon 
County, Florida, retrieved shells of a series of S. odoratus that 
were dropped from a Red-shouldered Hawk (Buteo lineatus) 
nest (30.4102°N, 84.3442°W) located 100 m and 125 m from two 
drying depressions at the edge of Lake Bradford (75 m further, 
also receding). Ten shells (UF 175575–175584) measured 33.9–
83.5 mm CL and 23.6–55.4 mm PL and included small juveniles 
to relatively large adults; the shell of one female still contained 
the eggshell of an unlaid egg. At least two additional shells were 
not retrieved. Similarly depredated shells were observed but 
not collected in 1997 and 1998. These years were marked by 
substantial drought, which may have stranded turtles in small, 
shallow pools, leaving them more susceptible to predation than 
normal.

Feeding upon post-hatchling non-marine turtles has 
now been documented for several species of North American 
predatory birds, often in association with feeding nestlings. Such 
data exist chiefly for Bald Eagles (Haliaeetus leucocephalus), 
which are known to prey upon Chrysemys picta (Wood and Smith 
2012. Tenth Ann. Symp. Cons. Biol. Tortoises and Freshwater 
Turtles: 64), Clemmys guttata (Clark 1982. J. Field Ornithol. 
53:49–51), Graptemys barbouri (Means and Harvey 1999. Florida 
Field Nat. 27:1), Malaclemys terrapin (Clark, op. cit.; Wood and 
Smith, op. cit.), Pseudemys nelsoni (McEwan 1977. M.S. thesis, 
Univ. Florida), Terrapene carolina (Clark, op. cit.), Kinosternon 
subrubrum (Clark, op. cit.), Sternotherus carinatus (Shively et al. 
2011. Herpetol. Rev. 42:423), S. odoratus (Clark, op. cit.; Wood and 
Smith, op. cit.), Chelydra serpentina (Clark, op. cit.; Wood and 
Smith, op. cit.), Apalone ferox (Pike 2005. Herpetol. Rev. 36:440), 
and A. mutica and A. spinifera (Watermolen 2004. Bull. Chicago 
Herpetol. Soc. 39:69–70; Shively et al., op. cit.). Additional 
reports exist for Red-tailed Hawks, Buteo jamaicensis (Gopherus 
polyphemus: Fitzpatrick and Woolfenden 1978. Florida Field Nat. 
6:49); Red-shouldered Hawks, B. lineatus (C. picta: Welch 1987. 
Passenger Pigeon 49:81–92; S. odoratus: Kimmel and Fredrickson 
1981. Trans. Missouri Acad. Sci. 15:21–27; Ch. serpentina: 
Stewart 1949. Wilson Bull. 61:26–35); Northern Harriers, Circus 
cyaneus (K. picta: Bowne 2002. Herpetol. Rev. 33:132); Snail Kites, 
Rostrhamus sociabilis (S. odoratus, K. baurii, A. ferox, Pseudemys 
floridana, P. nelsoni: Beissinger 1990. The Auk 107:327–333); 
Ospreys, Pandion haliaetus (C. picta: Postupalski and Kleiman 
1965. Wilson Bull. 77:401–402; P. nelsoni: Wiley and Lohrer 1973. 
Wilson Bull. 85:468–470); Gulls, Larus sp. (M. terrapin: Watkins-
Colwell 1997. Herpetol. Rev. 28:87–88); American Crows, Corvus 
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brachyrhynchos (C. picta: Baxter-Gilbert et al. 2013. Herpetol. 
Rev. 44:302–303); and Common Ravens, Corvus corax (C. picta: 
Baxter-Gilbert et al., op. cit.; Gopherus agassizii: Boarman 2002. 
U.S. Geol. Surv., West. Ecol. Res. Center, Tech. Rpt). In at least 
one instance, a K. subrubrum was able to avoid predation by a 
raptor (Bald Eagle) by closing its shell tightly (Mitchell et al. 2006. 
Herpetol. Rev. 37:216–217). However, this option is unavailable 
to Sternotherus and leaves it vulnerable to predatory birds, as 
shown above. 

Coupled with observations from another recent study (Walsh 
and Heinrich 2015. Florida Field Nat. 43:79–85), these combined 
observations confirm that, rather than being isolated incidents, 
avian predation is a regular source of mortality for non-hatchling 
aquatic turtles. Although fewer data are available, the same may 
be true for terrestrial turtles.

I thank staff of the Tallahassee Museum of History and 
Natural Science for monitoring the hawk nest and retrieving 
turtle remains, and Mike Russo of the National Park Service for 
lending the specimen from the catfish.

 DALE R. JACKSON, Florida Natural Areas Inventory, Florida State 
University, 1018 Thomasville Road, Suite 200-C, Tallahassee, Florida 32303, 
USA (e-mail: drjackson@admin.fsu.edu).

STERNOTHERUS ODORATUS (Eastern Musk Turtle) and CHRY-
SEMYS PICTA (Painted Turtle). INTERSPECIFIC BASKING. 
Aerial basking is generally uncommon in Sternotherus odoratus 
(Ernst and Lovich 2009. Turtles of the United States and Canada, 
2nd ed. Johns Hopkins University Press, Baltimore, Maryland. 827 
pp.; but see Nickerson 2000. Herpetol. Rev. 31:238–239). Con-
versely, Chrysemys picta are frequent aerial baskers and are often 
observed basking with conspecifics and occasionally other turtle 
species (Ernst and Lovich 2009, op. cit.). On 30 May 2015 at 1130 
h, we observed an adult S. odoratus and adult C. picta basking 
in close proximity (ca. 15–20 cm apart) on a log protruding from 
a canal remnant in the Blue Marsh National Recreation Area, 
Berks County, Pennsylvania, USA (40.380000°N, 76.031389°W; 
WGS 84). Both turtles remained on the log and in the same posi-
tions during approximately 20 minutes of observation. Although 
C. picta have been noted to display aggressive behaviors (e.g., 
open-mouthed gestures, biting, and pushing) towards basking 
conspecifics and other turtle species (Lovich 1988. Herpetologi-
ca 44:197–202), we observed no interaction occur between either 
individual. To our knowledge, interspecific basking has not pre-
viously been reported with S. odoratus and C. picta. Additionally, 
our observation suggest these species are tolerant toward one 
another in shared basking locations.

SEAN M. HARTZELL, Department of Biological and Allied Health Sci-
ences, Bloomsburg University of Pennsylvania, Bloomsburg, Pennsylva-
nia 17815, USA (e-mail: smh14844@huskies.bloomu.edu); JONATHAN E. 
HARRIS, 1400 Ridge Avenue, Reading, Pennsylvania 19607, USA; NEVIN J. 
RAUP, 721 2nd Street, Williamsport, Pennsylvania 17701, USA. 

TERRAPENE CAROLINA (Eastern Box Turtle). COLOR AND 
PATTERN. Coloration and pattern of Terrapene carolina is highly 
variable, both in shell and skin (Ernst et al. 1994. Turtles of the 
United States and Canada. Smithsonian Institution Press, Wash-
ington DC. 578 pp.; Dodd 2001. North American Box Turtles. A 
Natural History. University of Oklahoma Press, Norman. 231 pp.). 
The carapace is typically brownish in ground color with yellow 
or orange radiating lines, spots, bars, or blotches, and the limbs 
are usually dark with yellow, orange, or red spots and streaks. 
Only the plastron is often without pattern, but that too is highly 

variable (Ernst et al. 1994, op. cit.; Dodd 2001, op. cit.). On 18 June 
2015, a most unusual T. carolina (Fig. 1) was observed attempt-
ing to excavate a nest in the gravel roadside of McCollum Road, 
Cherokee Co., Georgia, USA (34.203468°N, 84.492845°W; WGS 
84). The individual, an adult female (ca. 130 mm CL), was nearly 
solid dark brown-black in shell and skin coloration, completely 
lacking pattern on the carapace, plastron, limbs, and neck. The 
only noticeable pigmented pattern was a single, small orange 
spot immediately posterior to each tympanum. Several small, 
light spots on the carapace represented chips in the epidermal 
scutes, revealing the lighter bone below rather than actual pig-
ment. I am unaware of any previously published observations 
of T. carolina almost entirely lacking pattern, and in a thorough 
review of melanism in North American emydids, Lovich et al. 
(1990. In Gibbons [ed.], Life History and Ecology of the Slider 
Turtle, pp. 233–254. Smithsonian Institution Press, Washington, 
DC) included no records of this development in T. carolina. It 
seems likely, however, that this individual has displayed this col-
or and lack of pattern its entire life, rather than having become 
melanistic through ontogeny.

Fig. 1. Eastern Box Turtle (Terrapene carolina) lacking pigmented 
pattern, with the exception of a single, small orange spot behind the 
tympanum. Light spots visible on carapace are chips from the epi-
dermal scutes exposing underlying bone. 
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I thank Brian Folt for reviewing and improving this note.
JOHN B. JENSEN, Georgia Department of Natural Resources, Non-

game Conservation Section, 116 Rum Creek Drive, Forsyth, Georgia 31029, 
USA; e-mail: john.jensen@dnr.ga.gov. 

TERRAPENE CAROLINA CAROLINA (Eastern Box Turtle). HI-
BERNATION SITE FIDELITY. Hibernation site fidelity has been 
reported for Terrapene c. carolina on several occasions and in 
several geographic locations but has not been reported for the 
state of Tennessee. Ernst and Lovich (2009. Turtles of the United 
States and Canada. Johns Hopkins University Press, Baltimore, 
Maryland. 827 pp.) reviewed research suggesting that Eastern 
Box Turtles return to the same overwintering area across subse-
quent years. Stickel (1989. J. Herpetol. 23:40–44) found that four 
T. c. carolina in Maryland returned to the general area (within 
several meters) where they had hibernated during previous win-
ters, but the years in which they returned were not always con-
secutive. Another study done in Maryland found that two indi-
vidual T. c. carolina showed hibernation site fidelity, returning to 
the same general area across two consecutive winters (Savva et 
al. 2010. Can. J. Zool. 88:1086–1094). Similarly, Seibert and Belzer 
(2015. IRCF Reptiles and Amphibians 22:56–67) reported hiber-
nation site fidelity in T. c. carolina introduced into a nature sanc-
tuary in Pennsylvania with at least one individual returning to 
the exact same hibernation site across two winters. In Ohio, one 
of three monitored T. c. carolina hibernated in the exact same lo-
cation during two winters (1986–1987 and 1988–1989) with one 
winter in between (1987–1988) in which it overwintered only 8 
m away from the original hibernaculum (Claussen et al. 1991. J. 
Herpetol. 25:334–341). 

Three Eastern Box Turtles were fitted with radio transmitters 
during the active season of 2013 at Nickajack Wetlands and 
Black Fox Trace (Nickajack) in Murfreesboro, Tennessee, USA. 
These turtles were tracked throughout the active season and 
hibernation period. All hibernacula were marked and monitored 
throughout the winter until emergence in early April 2014. In 
the winter of 2014, the hibernacula were reexamined for the 
presence of turtles. One of the three turtles returned to her exact 
same hibernaculum (35.800017°N, 86.351117°W; WGS 84) and 
overwintered there until April 2015. 

Selection of the hibernation site is very important for box 
turtles, leading them to return to successful overwintering 
sites over multiple years (Dodd 2001. North American Box 
Turtles: A Natural History. University of Oklahoma Press, 
Norman, Oklahoma. 231 pp.). However, use of the exact 
same hibernaculum has been reported only a few times, and 
hibernation site fidelity has never been reported for Eastern 
Box Turtles in the state of Tennessee. Currylow (2013. J. Wildl. 
Manage. 77:326–335) suggests that habitat alteration, such as 
clear cutting, may impact selection of hibernation sites. Further 
monitoring is important to see how often this phenomenon 
occurs and to encourage preservation of ideal hibernation sites 
that are reused year after year.

JESSICA M. VANNATTA (e-mail: jessivannatta1@hotmail.com) and 
MATTHEW KLUKOWSKI, Middle Tennessee State University Biology De-
partment, Box 60, Murfreesboro, Tennessee 37132, USA.

CROCODYLIA — CROCODILIANS

ALLIGATOR MISSISSIPPIENSIS (American Alligator). NESTING 
BY A REINTRODUCED FEMALE. The state of Louisiana has an al-
ligator management program that includes a commercial alligator 

farming program (Elsey and Kinler 2004. In Crocodiles. Proceed-
ings of the 17th Working Meeting Crocodile Specialist Group, pp. 
92–101. IUCN–The World Conservation Union, Gland, Switzer-
land and Cambridge UK; Elsey 2013. Herpetol. Rev. 44:309–310). 
The alligator farming program allows for the collection of eggs 
from the wild, with mandatory release of a portion of juvenile al-
ligators hatched from collected eggs as a “head-start” program to 
ensure future recruitment (Elsey and Kinler 2011. In Global Re-in-
troduction Perspectives: 2011. More Case Studies from around the 
Globe, pp. 125–129. Gland, Switzerland: IUCN/SSC Re-introduc-
tion Specialist Group and Abu Dhabi, UAE: Environment Agency-
Abu Dhabi; Elsey 2013, op. cit.). The juvenile alligators released 
from farms are measured, the sex is determined and recorded, 
and they are marked with monel tags placed between the toes of 
the hind legs and by tail notching (Elsey and Kinler 2011, op. cit.). 
The juvenile alligators (allowable size range of 91.4–152.4 cm total 
length [TL] at release) are then released back to the wetlands from 
which the eggs were collected one or two years earlier (Elsey 2013, 
op. cit.). 

An important measure of the success of this program would 
be documentation of successful reproduction by the reintroduced 
alligators after release to the wild. We have observed that many 
of the released juveniles grow to adult size and are subsequently 
caught in the annual regulated harvest. We documented 
presumptive morphological evidence that numerous harvested 
females had reproductive tracts suggesting they had attained 
sexual maturity and had ovulated (Elsey et al. 2001. In Grigg et 
al. [eds.], Crocodilian Biology and Evolution, pp. 244–255. Surrey 
Beatty & Sons Pty Ltd, Chipping Norton, NSW). We have also 
had numerous reports by commercial egg ranchers of sightings 
of tail-notched alligators defending nests, yet still lack certain 
confirmation of fertile eggs being deposited by reintroduced 
alligators. We have previously reported that in the farm-released 
alligators, nesting can occur earlier and at a younger age and 
smaller size than native wild specimens (Elsey et al. 2001, op. cit.; 
Elsey 2007. Herpetol. Bull. 102:11–14). We herein present evidence 
that a farm-released female alligator nested in the wild, and 
produced fertile eggs, some of which hatched successfully after 
collection and incubation. 

On 28 June 2014 at approximately 0740 h, CW and an associate 
were collecting alligator eggs on private wetlands in St. Mary 
Parish, Louisiana via airboat. As a nest was approached, the female 
alligator was seen on top of the nest. The airboat operator (CW) 
attempted to abort the approach to the nest so as to not disturb 
what appeared to be the female possibly in the process of egg 
deposition; however airboats are not equipped with brakes, and 
the boat slid toward the nest due to high water conditions. With 
the boat now adjacent to the nest, the female was closely observed 
depositing eggs into the nest cavity. Immediately the female 
alligator was noted to have tail notches, a method of permanently 
marking the alligator and indicating it had been released to the 
wild from a farm as described above. During some twenty minutes 
of observation, approximately 6–8 eggs were deposited. A series 
of photographs (Fig. 1) and a video clip were taken; providing 
clear evidence the farm-released female successfully nested. Tail 
notches present indicated the female had been released from a 
farm as part of the “head start” reintroduction program, and the 
year-specific notches appeared to be those used in 1994. All 32 
eggs present (the entire clutch) were collected for incubation at a 
commercial alligator farm. 

Although that specific clutch of eggs was not “flagged” for 
later identification after incubation, we were later able to review 
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egg hatch records from the alligator farm when egg hatching was 
completed. Only five clutches were collected that day having 
a clutch size of 32 eggs, and between 24 and 27 eggs hatched in 
clutches collected that day wherein 32 eggs were incubated. Thus, 
we were able to document successful hatching (75.0–84.4%) from 
eggs laid by a farm-raised alligator after release to the wild.

The tail notch indicated the female alligator was released 
in 1994; thus she was probably 21–22 years old during the 2014 
nesting season (alligators released for the “head-start” program 
must be released within two years of egg collections; Elsey et al. 
2001, op. cit.). Some alligators occasionally nest in sequential 
years, and we have some data available on inter-nest interval 
(Elsey et al. 2008. Southeast. Nat. 7:737–743). Almost certainly the 
female alligator observed would have nested several times in the 
twenty years between release in 1994 and the 2014 observation. 
This lends further support to the conservation benefits of the egg 
ranching program in Louisiana as this female likely contributed 
numerous clutches of hatchlings for population recruitment over 
the years since initial release to the wild.  

As previously reported (Elsey et al. 2001, op. cit.) it would be 
advantageous to have additional data as to nest success and egg 
viability (clutch size, fertility rates, hatch rates, and hatchling 
survival) of eggs produced by alligators released from farms. 
Documentation of a farm-released alligator having survived 
some twenty years and nesting successfully (and presumably 
having contributed numerous clutches of eggs over that time 

interval, adding to population sustainability) lends support to 
the philosophy of sustained use management of this valuable 
resource. Other species of crocodilians (including Crocodylus 
porosus, C. palustris, C. intermedius, and Caiman latirostris) have 
been studied for evidence of nesting after release to the wild 
(see references in Elsey et al. 2001, op. cit.). Further information 
may help refine management programs with reintroductions of 
crocodilians of other species as well.  

RUTH M. ELSEY, Louisiana Department of Wildlife and Fisheries, 
Rockefeller Wildlife Refuge, 5476 Grand Chenier Highway, Grand Chenier, 
Louisiana 70643, USA (e-mail: relsey@wlf.la.gov); CHRIS WALL and MISSY 
WALL, C&M Gator Farm, 26192 Highway 42, Holden, Louisiana 70444, USA. 

CROCODYLUS ACUTUS (American Crocodile). LONG DIS-
TANCE JUVENILE MOVEMENT. Crocodylus acutus is the most 
widely distributed New World crocodilian species with its range 
extending from Peru in the south to the southern tip of penin-
sular Florida in the north. Crocodylus acutus occupies primarily 
coastal brackish water habitat, however, it also occurs in fresh-
water to hypersaline habitats (Thorbjarnarson 2010. In S. C. 
Manolis and C. Stevenson [eds.], Crocodiles. Status Survey and 
Conservation Action Plan [3rd ed.], pp. 46–53. Crocodile Special-
ist Group, Darwin). There is limited literature on long-distance 
movements of juvenile crocodilians worldwide and no litera-
ture on juvenile crocodiles in Florida. However, adult C. acutus 
in Florida have been documented to make seasonal movements 
of 5–15 km from preferred foraging habitat to nesting beaches 
(Mazzotti 1983. The Ecology of Crocodylus acutus in Florida. PhD 
Dissertation. The Pennsylvania State University, University Park, 
Pennsylvania. 161 pp.), and one adult was documented mak-
ing a 35-km trip from her nest site to preferred foraging habitat 
(Cherkiss et. al. 2006. Herpetol. Rev. 38:72–73). Rodda (1984. Her-
petologica 40:444–451) reported on juvenile C. acutus movement 
in Gatun Lake, Panama, and found that juveniles stayed within 
1 km of their nest site for the first month. Movements of juve-
nile Crocodylus porosus (Saltwater Crocodile) in a river system 
in Northern Australia showed a maximum movement of 38.9 km 
from a known nest site, with the majority of the crocodiles stay-
ing within 15.6 km downstream to 6.8 km upstream (Webb and 
Messel 1978. Aust. Wildl. Res. 5:263–283). Juvenile movement of 
Crocodylus niloticus (Nile Crocodile) in Lake Ngezi, Zimbabwe 
showed crocodiles restricted their movements from 1.0 km up to 

Fig. 1. Female American Alligator depositing eggs into nest on 28 June 
2014 in St. Mary Parish, Louisiana, USA. Year-specific permanent tail 
notches indicated the female was released to the wild in 1994. Video 
clip of female depositing eggs also available.

Fig.1 Capture locations for juvenile Crocodylus acutus in Florida.
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4.5 km through the wet and dry seasons (Hutton 1989. Am. Zool. 
29:1033–1049).  Long distance movements of alligators were re-
corded for sizes ranging from 28 cm to 361 cm in a coastal refuge 
in Louisiana, where the distance traveled ranged from 0.3 km 
to 90.2 km. The data showed that the smaller alligators moved 
greater distance than larger ones (Lance et al. 2011. Southeast. 
Nat. 10:389–398). 

An ongoing 30-year mark and recapture study for Crocodylus 
acutus in Florida allowed us to look at long distance movement 
(> 30 km) of juveniles (< 1.25 m). Of the 446 individual juvenile 
crocodiles recaptured, only seven animals demonstrated an 
exceptional movement (> 30 km). Initial and most recent 
captures as a juvenile were used to analyze distances moved (Fig. 
1).  These distances were measured linearly between capture 
locations. Maximum linear distances of 76.3 km and 69.6 km 
were recorded for animals 4838 and 6662. All crocodiles moved 
from nesting habitat through potentially optimal nursery habitat 
prior to reaching their recapture locations. These juvenile long 
distance movements could be due to larger crocodiles facilitating 
their dispersal from the nest location (Lance et al. 2011, op. cit.). 
These data (Table 1) support that there is exchange of individuals 
among the nesting colonies and our ongoing efforts to monitor 
this threatened species allow us to make observations of how 
juvenile crocodiles are moving throughout the landscape in an 
ecosystem currently undergoing restoration.

RAFAEL G. CRESPO†, JEFFREY S. BEAUCHAMP (e-mail: jbeach@ufl.
edu), and FRANK J. MAZZOTTI, Department Wildlife Ecology and Con-
servation, Fort Lauderdale Research and Education Center, University of 
Florida, 3205 College Avenue, Davie, Florida 33314, USA (e-mail: fjma@ufl.
edu); MICHAEL S. CHERKISS, U.S. Geological Survey, Southeast Ecological 
Science Center, 3205 College Avenue, Davie, Florida 33314, USA (e-mail: 
mcherkiss@usgs.gov). † Deceased.

SQUAMATA — LIZARDS

BASILISCUS BASILISCUS (Common Basilisk). PREDATION. 
Basiliscus basiliscus are very common in streams, rivers, or lakes 
of Neotropical lowlands and are important in trophic interac-
tions, as prey or predators. They are subject to predation by a wide 
array of vertebrates such as birds, large fishes, some mammals, 
and other reptiles. Rarely, invertebrates such as large crustaceans 
also predate basilisks (Savage 2002. The Amphibians and Reptiles 
of Costa Rica: A Herpetofauna between Two Continents, between 
Two Seas. University of Chicago Press, Chicago, Illinois. 934 pp.; 
Flaherty and Friers 2014. Southeast. Nat. 13:N57–N58). Here we 
describe a predation event on a young Basiliscus basiliscus (SVL 
ca. 7 cm) by an invertebrate, a sub-adult female scorpion, Opist-
hacantus elatus (Scorpiones: Hemiscorpiidae). The event was at 

1025 h on 26 August 2014, on the shore of Perresénico River, Es-
tación Rancho Frío in Parque Nacional Darién, Darién, Panamá 
(8.0198907°N, 77.730486°W, WGS 84; 111 m elev.). The scorpion 
was 200 cm above the ground and positioned horizontally inside 
an interstice of a fallen branch, but with the anterior carapace 
region and the right pedipalp outside and holding with the chela 
the posterior left leg of the lizard. The lizard made occasional 
movements forward to escape but the scorpion held strong. We 
pulled the lizard with herpetological tongs and the scorpion held 
stronger. Opisthacantus elatus has a 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). We think that the scorpion climbed 
up the fallen branch to hide and hunt. However, we did not see 
the scorpion eat the lizard. We captured both animals; the scor-
pion was deposited in Museo de Invertebrados de la Universidad 
de Panamá (MIUP) with collection data, but the lizard escaped 
after capture. Other lizards in the genera Homonota, Podarcis, Li-
olaemus, and some geckos have been preyed upon by scorpions 
(Fulvio and Minoli 2014. Cuad. Herpetol. 28:1–2). This is the first 
observation of a large scorpion trapping young B. basiliscus, pre-
sumably for predation, and gives insights to consider O. elatus as 
ecological pressure for young basilisks.

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 of 
the scorpion and determination of the sex. 
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BRASILISCINCUS HEATHI (Brazilian Mabuya). TAIL BIFUR-
CATION. Tail bifurcation has been commonly reported for sev-
eral lizard families worldwide such as Agamidae (Ananjeva and 
Danov 1991. Amphibia-Reptilia 12:343–356), Diploglossidae 
(Cozendey et al. 2013. Herpetol. Rev. 44:145–146), Scincidae (e.g., 
McKelvy and Stark 2012. Herpetol. Rev. 43:138; Mitchell et al. 
2012. Herpetol. Rev. 43:650), Teidae (Gogliath et al. 2012. Herpe-
tol. Rev. 43:129), and Tropiduridae (Martins et al. 2013. Herpetol. 
Notes. 41: 369:371), including bizarre cases of species exhibiting 
from three to six regenerated tails (Koleska and Jablonski 2015. 
Ecol. Mont. 3: 26–28; Pelegrin and Leão 2015. Cuad. Herpetol. 
30:1–3). Most tail bifurcation observations were reported for a 
single individual and usually found at low rates within popula-
tions (Vrcibradic and Niemeyer 2013. Herpetol. Rev. 44:510–511). 

table 1. Initial capture and recapture total length (TL), days, and distance traveled for Crocodylus acutus in Florida.

Clip# Initial / Initial Capture Final Capture Days Between Total distance Distance 
 Recapture TL (cm) Location Location Captures traveled (km) traveled (m/day)
    

809 34.2 /102.0 Chapman Field N.E. Florida Bay 1646 54.3 30

1361 25.8 / 82.6 Flamingo Turkey Point 900 59.0 70

2499 23.9 / 96.1 Flamingo N.E. Florida Bay 1327 34.4 30

3910 26.6 / 40.4 N.E. Florida Bay Turkey Point 295 34.2 120

4838 25.6 / 101.7 East Cape Turkey Point 1001 76.3 80

6421 26.9 / 65.2 Flamingo N.E. Florida Bay 569 36.2 60

6662 26.1 / 93.0 East Cape Key Largo 584 69.6 120


