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CAUDATA — SALAMANDERS

AMBYSTOMA CINGULATUM (Frosted Flatwoods Salamander). 
COURTSHIP and OVIPOSITION. Following the passage of a 
frontal rain system on the evening of 3 Nov 2010, I observed two 
loose congregations of adult Ambystoma cingulatum within a 
dry pond basin in the Apalachicola National Forest, Liberty Co., 
Florida, USA. The two congregations each consisted of 5–8 males 
and 1–2 females and were about 20 m apart within the wetland 
basin. The pond was a shallow depression with a sparse over-
story of Pond Cypress (Taxodium ascendens) and tupelo (Nyssa 
sp.) and a midstory dominated by Apalachicola St. John’s Wort 
(Hypericum chapmanni). Salamanders were associated with 
comparatively open areas carpeted with dense patches of herbs, 
primarily Fleabane (Erigeron vernus), and pipeworts (Eriocau-
lon compresum and E. decangulare), but with scattered occur-
rences of various bunch grasses and pitcher plants (Sarracenia 
spp.). Male salamanders prowled actively among the herb layer 
and crawled in a haphazard manner, frequently doubling back 
or crawling through areas they had visited previously. The few 
gravid females were observed to be nearly motionless within 
the herb layer, one disappearing into a nearby crayfish burrow 
after a few minutes of observation. No interactions were noted 

between male and female salamanders, even though crawling 
males passed within a few centimeters of females. Salamander 
movement waned after 2300 h and few salamanders were seen 
above ground as the rain had long since stopped and the sky fi-
nally cleared at 2400 h.
 Following the passage of a cold front on the evening of 16 
Nov 2010, I returned to the same location and immediately ob-
served a pair of salamanders engaged in courtship at 2005 h. 
The male salamander crawled alongside, just behind, and to 
the side of a large gravid female for 5–7 seconds, with its head 
at the level of her rear legs, until the female came to a stop. The 
male then crawled forward of the female, positioned its rear legs 
at the level of her head, and made several short jerking motions 
with its body before undulating or “wagging” its tail slowly back 
and forth over the anterior half of the female’s body. The female 
would resume crawling for several centimeters before it would 
again stop and the male would then reposition itself for a re-
peated bout of tail wagging. Three cycles of this behavior were 
observed over the duration of 4 min before both salamanders 
were obscured from view by a thick clump of sedges. I assume 
it was at this time that spermatophore exchange occurred as the 
female salamander emerged from the sedges alone ca. 30 min 
later and crawled slowly but directly to her oviposition site about 
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1 m away beneath a large pipewort at the base of a cypress knee 
where she then remained for ca. 1.5 h. After crawling away and 
disappearing down a crayfish burrow, a cluster of four freshly 
deposited eggs was visible beneath the decumbent leaves of 
the pipewort. Although the clay substrate was nearly saturated, 
the nearest standing water was a small puddle about 2 m away 
which contained only a few centimeters of water.
 Also during this time, another 8 males and 2 gravid females 
were observed. Males were crawling quickly within the herb 
layer while females were crawling slowly, pausing often, or re-
maining motionless but no other incidences of courtship were 
observed. All salamander movement stopped shortly after 2300 
h. Approximately 15 other egg deposition sites were observed 
nearby in various stages of early development, all of which were 
above water and beneath the leaves of rosette-forming herbs. 
I was able to photograph courtship, egg deposition, and the 
freshly laid eggs and the photos can be made available upon re-
quest. 
 The four focal eggs’ development was followed in the field 
and I observed and photographed them at 14, 24, 30, and 46 
days. The eggs had developed to Harrison Developmental Stage 
37 by day 14, were at stage 38 on day 24, stage 39 on day 30. The 
eggs were finally inundated by rising water levels on day 46 (31 
Dec), when larvae hatched at stage 45 from two of the four eggs.
 These observations of A. cingulatum courtship are the first 
documented for the federally threatened species and they con-
firm that it occurs terrestrially, as suspected by previous re-
searchers. Additionally, these observations confirm terrestrial 
egg deposition as reported by Anderson and Williamson (1976. 
Herpetologica 32[2]:214–221), whose conclusions were disputed 
by Ashton and Ashton (2005. In Meshaka, and Babbitt [eds.], Am-
phibians and Reptiles: Status and Conservation in Florida, pp. 
62–73. Krieger Publ., Malabar, Florida). 

E. PIERSON HILL, Department of Biological Science, Florida State Uni-
versity, 319 Stadium Drive, Tallahassee, Florida 32306-4295, USA; e-mail: 
phill@bio.fsu.edu. 

AMBYSTOMA MACULATUM (Spotted Salamander). TERRES-
TRIAL OVIPOSITION. Ambystoma maculatum frequents per-
manent or ephemeral water bodies in the spring for breeding 
where females oviposit ca. 50 eggs on submerged vegetation or 
aquatic substratum (Petranka 2010. Salamanders of the United 
States and Canada. Smithsonian Inst. Press, Washington DC. 
587 pp.). On 26 and 27 April 2012, walking surveys were con-
ducted around the perimeter of Lost Ray Lake (45.591130°N, 
78.537941°W), Algonquin Provincial Park, Ontario, Canada, as 
part of an ongoing study to assess breeding activity of A. macula-
tum. On two separate surveys, terrestrial oviposition was noted 
for A. maculatum. We propose multiple explanations for our ob-
servations as well as draw comparisons with the terrestrial nest-
ing habits of other Ambystoma.
 The first egg mass was found 26 April under a log (Log A) ca. 
4.8 m from the north shoreline of Lost Ray Lake. Upon flipping 
Log A an adult female A. maculatum, which appeared to have 
recently oviposited, was found in a shallow depression beside a 
small white globular mass containing four fertilized eggs (Fig. 1). 
Log A was overgrown with Sphagnum sp. moss and partially sub-
merged in water-saturated mud. Ground surface temperature 
underneath the log was 3.3°C, nearest water temperature was 
4.0°C and ambient air temperature was -1.3°C. The second egg 
mass (Log B) also contained four opaque eggs and was found 27 
April ca. 27.9 m from the east shore of Lost Ray Lake. No adult A. 

maculatum were found in the immediate vicinity of the second 
log, however several A. maculatum, A. laterale, and Pseudacris 
cruicifer were found in the surrounding area. Log B was situated 
loosely on top of a bed of long flattened grass in the lake flood-
plain. Although moist, the mud below Log B was much dryer 
compared to Log A. Crustose lichen was present on Log B, but no 
mosses were present. Ground surface temperature beneath Log 
B was 1.2°C, nearest water temperature was 4.3°C and ambient 
air temperature was 0°C.
 While terrestrial egg-laying is relatively commonplace in 
North American salamanders, most notably within Plethodon-
tinae, only two ambystomatids exhibit terrestrial oviposition: 
A. cingulatum and A. opacum (Petranka 2010, op. cit.). To our 
knowledge this is the first report of terrestrial oviposition for A. 
maculatum. It seems unfavorable for female A. maculatum to 
lay eggs terrestrially. This claim is supported by the fact that in 
both instances the egg masses numbered only four eggs each, 
far below the species typical clutch size of 50 eggs (Petranka 
2010, op. cit.). Furthermore, eggs laid terrestrially risk desicca-
tion and freezing. The eggs of A. maculatum are well noted as 
sharing a symbiotic relationship with green algae, conferring 
several benefits including gaseous exchange (Kerney 2011. Sym-
biosis 54:107–117). Presumably eggs laid in dark terrestrial en-
vironments would not experience benefits provided by an algal 
symbiont. 
 One possible explanation for the terrestrial oviposition is 
that laying occurred secondarily (i.e., each female already ovi-
posited their main egg mass[es] in the nearby water body). In 
a final attempt to reduce the energetic cost associated with re-
taining the eggs that remained in the oviduct, each female may 
have laid them shortly after migration away from Lost Ray Lake. 
The eggs also could have been laid due to stressful conditions 
(e.g., predation risk, environmental stressors). In 2012, Algon-
quin Provincial Park experienced the earliest lake ice out and 
forest thaw dates on record, nearly a month in advance of the 
mean thaw date (Fraser and Tozer 2012. Ice-out dates for Lake 
Opeongo. Unpublished report, Algonquin Park Visitor Centre Li-
brary #6097). Early lake and forest thaw followed by a period of 

FiG. 1. Terrestrial oviposition of female Ambystoma maculatum (Log 
A) with a four-embryo egg mass (upper right). An isolated gelatinous 
capsule lacking an embryo is pictured center.
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low precipitation and a cold snap altered the spring 2012 migra-
tion and breeding phenology of pond-breeding salamanders in 
Algonquin (SPB and PDM, pers. obs.). We speculate that unusual 
environmental conditions may have prompted stress-induced 
oviposition or else mixed physiological messages spurring ab-
normal reproduction. 
 The nest site features reported here share similarities with 
those documented for other terrestrial laying mole salamanders. 
Ambystoma cingulatum and A. opacum have been reported to 
oviposit beneath logs, grasses, and moist vegetation (Anderson 
and Williamson 1976. Herpetologica 32:214–221; Bishop 1941. 
New York State Mus. Bull. 324:1–365; Jackson et al. 1989. Can. J. 
Zool. 67: 2277–2281). Lastly, both A. cingulatum and A. opacum 
depend on rising floodwaters to trigger hatching and allow de-
velopment of gilled larvae. Perhaps the floodplain was deemed 
a suitable nesting site and actively chosen by A. maculatum fe-
males because of impending potential for flooding. 
 Financial support provided by the Friends of Algonquin Park. 
Much thanks for in-kind support owing to the Algonquin Wild-
life Research Station, R. Eckenswiller, and B. Steinberg. Special 
thanks to G. J. Tattersall for his dedication to the Algonquin sala-
mander project and D. LeGros for his constructive manuscript 
review.

SEAN P. BOYLE, Brock University, St. Catharines, Ontario, Canada L2S 
3A1 (e-mail: sb07qg@brocku.ca); PATRICK D. MOLDOWAN, University of 
Guelph, Guelph, Ontario, Canada N1G 2W1 (e-mail: pmoldowa@uoguelph.
ca).

AMBYSTOMA OPACUM (Marbled Salamander). COLORATION. 
Ambystoma opacum is a medium-sized, stout-bodied salaman-
der that has a ground color of black with conspicuous white or 
gray crossbars across the dorsum (Petranka 1998. Salamanders 
of the United States and Canada. Smithsonian Inst. Press, Wash-
ington, D.C. 587 pp.). They are common throughout the south-
eastern United States, yet are rarely seen due to their reclusive 
habits (Petranka 1998, op. cit.; Trauth et al. 2004. The Amphibians 
and Reptiles of Arkansas. Univ. Arkansas Press, Fayetteville. 421 
pp.). Herein, we report an unusual color morph of an adult A. 
opacum.
 On 29 Sept 2012, we captured a total of 14 A. opacum at ca. 
2100 h crossing a paved two-lane road (2.5 km N Wesson, Union 
Co., Arkansas, USA; 33.143440°N, 92.771521°W) migrating to 

breeding sites during a rainstorm. Thirteen of these had the typ-
ical color pattern; however, a single adult had a unique dorsal 
color pattern. This adult male (50 mm SVL) did not express the 
typical crossbars across the dorsum (Fig. 1). We deposited this 
individual within the Arkansas State University Museum of Zo-
ology Herpetology Collection (ASUMZ 32341). Some individuals 
lack the crossbands and instead exhibit a morph variation con-
sisting of longitudinal stripes (Dundee and Rossman 1989. The 
Amphibians and Reptiles of Louisiana. Louisiana State Univ. 
Press, Baton Rouge. 300 pp.; Trauth and Richards 1988. Bull. Chi-
cago Herpetol. Soc. 23:87). However, this is the first report of the 
color morph that we illustrate herein.

MATTHEW B. CONNIOR, Health and Natural Sciences, South Arkan-
sas Community College, El Dorado, Arkansas 71730, USA (e-mail: mcon-
nior@southark.edu); CHRIS T. McALLISTER, Science and Mathematics 
Division, Eastern Oklahoma State College, Idabel, Oklahoma 74745, USA 
(e-mail: cmcallister@se.edu).

ANEIDES AENEUS (Green Salamander). COLOR VARIATION. 
Anomalous colors and color variants in amphibians are well 
known and widely reported for several genera such as Ambys-
toma, Plethodon, Pseudotriton, and Rana (Bechtel 1995. Reptile 
and Amphibian Variants: Colors, Patterns, and Scales. Krieger 
Publ., Malabar, Florida. 224 pp.; McDonald et al. 2011. Herpetol. 
Rev. 42:405–406; Mendyk et al. 2010. Herpetol. Rev. 41:189–190; 
Mitchell and Mazur 1998. Northeast. Nat. 5:367–369; Larson and 
Muller 2011. Herpetol. Rev. 42:406; Simpson and Wilson 2010. 
Herpetol. Rev. 41:185–186). However, only a few similar reports 
exist in the published literature for Aneides spp., and they pertain 
to albino A. flavipunctatus (Hensley 1959. Publ. Mus. Michigan 
State Univ. 1[4]:135–159; Seeliger 1945. Copeia 1945:122) and A. 
ferreus (= vagrans) (Dyrkacz 1981. Herpetol. Circ. 11:1–31; Houck 
1969. Herpetologica 25:54).
 Unlike most of its West Coast congeners, A. aeneus coloration 
typically includes bright green, “lichenlike” color patches on a 
dark gray to black dorsum; the color pattern extends onto the 
tail and legs (Petranka 1998. Salamanders of the United States 
and Canada. Smithsonian Institution Press, Washington, D.C. 
587 pp.). Here, we describe what we believe to be the first ex-
amples of extreme color variation in A. aeneus with two obser-
vations for two individuals in North Carolina whose conditions 
may be described as “xanthic” (i.e., yellow pigmentation exhib-
ited), “hypomelanistic” (i.e., reduced pigmentation exhibited) 
(Simpson and Wilson 2010, op. cit.) and/or “amelanistic” (i.e., no 
pigmentation exhibited). These conditions may be attributed to 
nonfunctioning or defective chromatophores, or pigment cells, 
in the skin (Bechtel 1995, op. cit.). 
 A xanthic and/or hypomelanistic adult female (4.5 cm SVL, 
10.8 cm TL) was found 4.3 airline km NE Cedar Mountain, Tran-
sylvania Co., North Carolina, USA, in a rock outcrop in a large 
rock field across a mountain ridge top in mixed oak, hardwood, 
and pine forest on 7 April 2011 (Fig. 1A). The individual had 
normal-shaped patterns on the dorsum, legs, and tail, but they 
were faint yellow in color. The body exhibited reduced coloration 
and appeared translucent pink overall, with a wash of blue color 
evident on the ventral surface. Two normal-colored conspecifics 
were also found in this same rock outcrop (Fig. 1B). Out of four 
subsequent site visits from April–July 2011, this female was seen 
three more times, with normal colored conspecifics on each oc-
casion.
 An amelanistic, gravid adult female (12.7 cm TL, 6.3 cm SVL, 
# eggs visually estimated > 20) was found 7.3 airline km NE Cedar 

FiG. 1. Two morphs of Ambystoma opacum showing typical morph 
(above) and unusual morph (below) collected on 29 September 2012 
in Union Co., Arkansas, USA.
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Mountain, Henderson Co., North Carolina, in a large boulder in 
open, pine-dominated forest with scattered boulders and rock 
outcrops on 9 June 2011 (Fig. 2). This individual lacked all normal 
pattern and color and was a translucent pink overall with very 
faint darker splotches on its body. Four normal-colored conspe-
cifics were also found in this boulder, including a hatchling from 

the previous year. Despite nine subsequent searches of this site 
from June–November 2011, we never found a nest belonging to 
this female, nor did we see her again. This second site is sepa-
rated from the first by two heavily used trails and three steep, 
forested ravines with creeks and waterfalls. It appears that the 
two anomalous salamanders belonged to separate populations.
 Specific coordinates for each locality are on file with the 
North Carolina Wildlife Resources Commission and are withheld 
here to protect sites.

LORI A. WILLIAMS, North Carolina Wildlife Resources Commission, 
177 Mountain Laurel Lane, Fletcher, North Carolina 28732, USA (e-mail: lori.
williams@ncwildlife.org); ALAN D. CAMERON, 1030 W. Blue Ridge Road, 
Flat Rock, North Carolina 28731, USA (adcamer77@bellsouth.net); JOHN 
D. GROVES, North Carolina Zoological Park, 4401 Zoo Parkway, Asheboro, 
North Carolina 27205, USA (e-mail: john.groves@nczoo.org).

EURYCEA CIRRIGERA (Southern Two-lined Salamander). IN-
GESTED AIR BUBBLES. Many species of amphibian larvae with 
developing or developed lungs are capable of breathing air, a 
behavior that is influenced by a variety of factors (Wells 2007. 
The Ecology and Behavior of Amphibians. Univ. Chicago Press, 
Chicago, Illinois. 1148 pp.). Air-filled lungs can alter the buoy-
ancy of larvae, and lunged larvae can expel excess air through the 
mouth or gill slits (Chadwick 1950. Amer. Midl. Nat. 43:392–398; 
Wells 2007, op. cit.). During feeding, ambystomatid larvae can 
sometimes ingest air, which causes them to float and prevents 
them from swimming normally (Johnson et al. 2003. Can. J. Zool. 
81:1726–1735). To our knowledge, gulping and the ingestion of 
air has not been recorded in larval plethodontids. In the summer 
of 2012, JYL observed multiple larvae of Eurycea cirrigera that de-
veloped gas bubbles in their intestines after they were removed 
from leaf-litter traps.
 On 21 April 2012, JYL collected three larvae from a leaf-litter 
trap (Waldron et al. 2003. Appl. Herpetol. 1:23–36) and trans-
ported them via sealable plastic bags from field sites in south 
Mississippi to a laboratory at the University of Southern Missis-
sippi (USM). After a ca. 30 minute hike back to the vehicle, two 
of the larvae were floating at the surface of the water, with both 
larvae containing prominent bubbles in their intestines (Fig. 1). 
The intestine of the third larva contained a smaller bubble, but 
the larva never floated. By the next afternoon, all three had lost 
these bubbles and were swimming normally. JYL has observed 
gas bubbles in the intestines inhibiting the normal swimming 
behavior of four other individuals captured using this method. 
Two of these four, collected on 28 June 2012, contained gas bub-
bles large enough that the anterior region of their abdomens 
were noticeably expanded. These are the most extreme exam-
ples observed to date; both of these larvae lost their bubbles by 
the next day. JYL has also observed larvae with expanded gular 
regions on multiple occasions in situ; these larvae returned to 
normal after a few minutes and were released. While in the field, 
every effort was made to collect measurements from larvae as 
quickly as possible and to keep all containers with larvae out of 
direct sunlight. Mortality did not occur in the lab with any of the 
larvae that exhibited these symptoms.
 The most likely explanation for these observations is that 
the larvae ingested air bubbles, presumably due to the stress of 
being captured, held, and occasionally jostled over time. When 
in sealable plastic bags, larvae often exhibit short periods of 
frantic, rapid swimming near the surface of the water, with their 
heads frequently breaking the surface. Because some observa-
tions in situ occurred within only a few minutes of placing the 

FiG. 1. A) Xanthic and/or hypomelanistic adult female Aneides aeneus, 
Transylvania Co., North Carolina, USA; B) Same individual photo-
graphed with a normally colored conspecific from the same site.
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FiG. 2. Photograph of an amelanistic, gravid adult female Aneides ae-
neus (Green Salamander) on boulder surface, Henderson Co., North 
Carolina.
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larvae in the plastic bags, it is not likely that gulping was induced 
by hypoxic water conditions, which triggers air gulping in lunged 
larvae (Wells 2007, op. cit.). It is possible that small bubbles were 
already present in individuals prior to their removal from litter 
traps, and that the process of shaking the litter trap to check the 
trap caused the larvae to ingest more air. It does not seem likely 
that bubbles were produced from within by bacteria in the gut, 
as the bubbles appeared rapidly. Multiple observations of ex-
tended gular regions, without the presence of bubbles in the gut, 
suggest that air entered through the mouth. 
 We do not know whether the stress experienced by the larvae 
was brought on by being captured, confined, jostled, exposed 
to light, changes in temperature, or a combination of these fac-
tors. However, during the cooler months (November–December 
2011), none of 160 E. cirrigera larvae that were caught in litter 
traps, and handled and transported in a similar fashion, exhib-
ited any symptoms of gas bubble ingestion. This suggests that 
temperature stress might induce air gulping. However, JYL did 
not observe any floating individuals during cooler months, 
therefore she did not check larvae for ingested bubbles. JYL 
caught a total of 1133 larvae of E. cirrigera in litter traps between 
April and July 2012. Of these, very few individuals exhibited ex-
panded gular regions (i.e., likely < 2–3%), and even fewer had in-
gested enough air to alter their swimming abilities. 
 Funding for this project was provided by the National Sci-
ence Foundation (Grant No. 04344) and the U.S. Geological 
Survey (Grant No. 04150). This project was approved by the USM 
Institute for Animal Care and Use Committee (No. 11061301). 
Specimens maintained in the lab will be deposited in the Mis-
sissippi Museum of Natural Science in Jackson, Mississippi. We 
thank W. Selman and J. R. Ennen for reviewing this manuscript.

JENNIFER Y. LAMB (e-mail: Jennifer.lamb@eagles.usm.edu) and 
CARL P. QUALLS, Department of Biological Sciences, University of South-
ern Mississippi, Hattiesburg, Mississippi 39406, USA.

EURYCEA RATHBUNI (Texas Blind Salamander). HABITAT. The 
paedomorphic Eurycea clade of south central Texas is composed 
of 12 known species that are endemic to the Edwards Plateau 
(Chippindale and Hillis 2000. Herpetol. Monogr. 14:1–80). These 
salamanders inhabit the aqueous environments supported by 
the underlying Edwards Aquifer and have various morphological 
characteristics seemingly associated with aquatic-subterranean 
living (Chippindale 2000. In Bruce et al. [ed.], The Biology of 
Plethodontid Salamanders. pp. 149–150. Kluwer Academic/Ple-
num Publishers, New York). Adaptations to cave living are exem-
plified by the endangered Eurycea rathbuni, which has a broad 
head, long slender appendages, and reduced eyes and pigment 

(Chippindale 2000, op. cit.). Eurycea rathbuni inhabits the sub-
terranean aquifer system and the associated karst habitat of 
Hays Co., Texas (Chippindale and Hillis 2000, op. cit.). There are 
few accessible water sources that converge with the aquifer and 
sustain E. rathbuni. Those that do (e.g., Rattlesnake Cave) con-
stitute the only naturally occurring habitat in which to observe 
the species. Most specimens are retrieved from man-made wells 
and pipes (e.g., artesian wells and Spring Lake). Occasionally, 
specimens are retrieved from seasonal and yearly springs when 
water pressure in the aquifer ejects them through fractures in the 
limestone of the Artesian Zone of the Edwards Plateau. These 
fractures result in sporadic springs scattered along the Edwards 
Plateau (Longley 1981. Inter. J. Speleol. 11:123–128). Moreover, 
sightings are uncommon given the species’ lack of eyesight and 
pigment, which may make them highly susceptible to predation 
above ground (Chippindale and Hillis 2000, op. cit.). 
 Importantly, E. rathbuni inhabits inaccessible regions of the 
Edwards Aquifer. Specimens found as a result of high aquifer 
pressures provide the majority of known habitat and distribu-
tion data for the species. The paucity of specimens documented 
from natural water sources (caves, sinkholes, and springs) ren-
ders much of the species’ natural history enigmatic. Herein we 
present, to the best of our knowledge, the first documented spec-
imens salvaged from a seasonal spring in San Marcos, Texas. 
 On 23 March 2012 at 1332 h, a juvenile E. rathbuni (41.6 mm 
SVL, 71.1 mm total length, 13.3 mm head length, 8.3 mm head 

FiG. 1. Larva of Eurycea cirrigera that ingested air during handling 
and transport.

FiG. 1. Seasonal spring found at the intersection of W. Sessom Drive 
and State Street, San Marcos, Texas. The spring’s location can be de-
scribed as an urban setting, on the edge of Texas State University 
campus.



Herpetological Review 44(1), 2013

NATURAL HISTORY NOTES     117

width) was found dead in a seasonal spring at the intersection 
of W. Sessom Drive and State Street, located in the city of San 
Marcos, Hays Co., Texas, USA (29.89050°N, 097.93684°W, WGS84; 
elev. 177 m). The cause of death was not apparent; we speculate 
poor water quality or internal trauma sustained while emerging 
from the spring may have been responsible. Ambient water tem-
perature of the spring was 20°C. Water depth at the entrance of 
the spring was ca. 24.13–25.4 cm. The specimen was found in 
the water ca. 1.5 m from the mouth of the spring. The specimen 
was salvaged via hand-held net under TPWD scientific permit 
number SPR-0707-1387 to RUT. A tissue sample was taken from 
the tail and was preserved in 90% ethanol. The remainder of the 
specimen was preserved in 70% ethanol. Specimen identifica-
tion was verified by Paul T. Chippindale from the University of 
Texas at Arlington, where the specimen and tissue sample have 
been deposited at the Amphibian and Reptile Diversity Research 
Center (UTA-A 61913; Field ID, RUT 01). 
 We thank P. T. Chippindale for species verification, D. M. 
Garcia and C. Sheehy III for critical review, F. Weckerly for the 
use of his caliper, J. Fries, G. Longley, and A. Gluesenkamp for 
guidance, C. Franklin and J. Campbell for museum assistance, 
and A. Groeger for use of his equipment. The South Texas Herpe-
tological Association and the East Texas Herpetological Society 
provided financial support. 
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Department of Biology, Texas State University, San Marcos, Texas 78666, 
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ANURA — FROGS

ACRIS BLANCHARDI (Blanchard’s Cricket Frog). FEIGNING 
DEATH. On 21 May 2012 at Boehler Seeps and Sandhills Pre-
serve (Atoka County, Oklahoma USA; 34.16563°N, 95.88901°W) 
an Acris blanchardi was captured in a funnel trap that had been 
placed along a drift fence. When the frog was first observed, it 
was actively jumping inside of the trap; however, when it was 
picked up to remove it from the trap, it immediately opened its 
mouth, closed its eyes, and slowly began stretching its rear legs 
into a fully extended position (Fig. 1). It twitched its rear legs as 
it extended them and continued to twitch them after they were 
fully extended, but otherwise it remained completely motion-
less until one of the authors (DTM) gently touched one of its rear 
feet. When touched, it quickly retracted its legs and closed its 
mouth (its eyes remained closed). It then sat motionless with its 
rear legs tucked tightly against its body, its front legs held tightly 
against its head, and its head pressed down against DTM’s hand 
(the frog was in DTM’s hand during this entire process). The frog 
remained in this position even when it was touched and rolled 
onto its back. 
 The frog was then placed upside-down into a container. It 
did not move for approximately ten minutes, at which point, it 
righted itself and began moving around in the container. When 
the container was opened, it jumped out and attempted to flee. 

When it was grabbed, however, it immediately resumed its pre-
vious position with its head down, eyes closed, and limbs tucked 
in. When placed back on the ground, it abandoned this position 
and began actively fleeing. This cycle was repeated several times, 
however, it only opened its mouth and twitched its legs the first 
time that it was grabbed.
 Death feigning has been previously reported in the Northern 
Cricket Frog (A. crepitans), but in that instance, the frogs re-
mained motionless with their legs held against their body in a 
position that was similar to what we observed in A. blanchardi 
after touching the frog’s foot, but they never extended their rear 
legs, twitched, or opened their mouths (McCallum 1999. Herptol. 
Rev. 30:90). It is possible that the differences between our obser-
vation and the observations of A. crepitans are a result of inter-
specific differences in behavior. It should be noted, however, 
that 161 A. blanchardi were captured at this site during 2012, and 
very few of them remained motionless with their limbs tucked 
in, and, other than this individual, none of them extended their 
rear legs, twitched, or opened their mouths. This may, therefore, 
be an isolated occurrence. 

DONALD T. McKNIGHT (e-mail: Donald222@live.missouristate.edu), 
JENNIFER L. McKNIGHT, TYLER L. DEAN, and DAY. B. LIGON, Depart-
ment of Biology, Missouri State University, 901 South National Avenue, 
Springfield, Missouri 65897, USA.

ACRIS CREPITANS (Northern Cricket Frog). AXANTHISM. Vari-
ability in phenotype and expression of pigments has been well 
documented in some amphibians (Berns and Narayan 1970. J. 
Morphol. 132:169–172; Frost et al. 1986. J. Embryol. Exp. Mor-
phol. 95:117–130; Grether et al. 2004. Biol. Rev. 79:583–610; Hoff-
man and Blouin 2000. Biol. J. Linn. Soc. 70:633–665; Nevo 1973. 
Evolution 27:353–367). On 7 Sept 2011 a juvenile Acris crepitans 
was found at Harrison Lake National Fish Hatchery in Charles 
City Co., Virginia, USA. Blue pigmentation was apparent on the 
dorsum. It was a mottled phenotype of tan/grey, green, and blue. 
The frog appeared to be an axanthic mosaic animal in that it 
was not entirely lacking xanthophores (evident in its green col-
oration). Many other A. crepitans have been seen at the hatch-
ery across many years, by many observers, and none have been 
noticed to exhibit this phenotypic coloration. It is unclear as to 
whether the coloration was a result of diet, disease, environ-
ment, genetic variation, or hormones as all are possible causes 
(Berns and Narayan 1970, op. cit.; Chatzifotis et al. 2011. Aqua-
culture Nutrition 17:90–100; Frost et al. 1986, op. cit.; Grether et 
al. 2004, op. cit.; Hoffman and Blouin 2000, op. cit.; Mizusawa et 
al. 2011. Gen. Comp. Endocrinol. 171:75–81; Nevo 1973, op. cit.). 
It is possible that this animal may be more susceptible to disease, 
desiccation, or predation (Nevo 1973, op. cit.). A review of the lit-
erature produced no articles mentioning A. crepitans exhibiting 
the axanthic phenotype. To my knowledge, this is the first report-
ed case of an axanthic mosaic A. crepitans. 

J. RYAN NICCOLI, Conservation Management Institute/Virginia Poly-
technic Institute and Virginia Department of Game and Inland Fisheries, 
3801 John Tyler Memorial Highway, Charles City, Virginia 23188, USA; e-
mail: Ryan.Niccoli@dgif.virginia.gov.

AGALYCHNIS CALLIDRYAS (Red-eyed Treefrog). PREDATION. 
Agalychnis callidryas is a charismatic representative for neo-
tropical forest conservation and tropical tourism. Predation 
has been observed in both the egg and larval stages, and close 
examination of the these life stages has increased our under-
standing of the ontogenetic differences in predation risk and 

FiG. 1. A drawing of the Blanchard’s Cricket Frog (Acris blanchardi) 
feigning death with its rear legs fully extended.
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the mechanisms behind reducing predation risks in subadults 
(Warkentin 2000. Anim. Behav. 60:503–510; Warkentin 1999. Be-
hav. Ecol. 10:251–262). Surprisingly, little has been reported on 
predators of the adult life stage of this species. Careful investiga-
tion for this report has resulted in general statements to iden-
tify predators of adult A. callidryas, with assumptions based on 
the feeding preferences of potential predators (Savage 2002. The 
Amphibians and Reptiles of Costa Rica: a Herpetofauna between 
Two Continents, between Two Seas. Univ. Chicago Press, Chica-
go, Illinois. 934 pp.). 
 Adult A. callidryas are nearly exclusively arboreal, although 
reproductive females seek out standing water on the ground 
from which to absorb moisture (presumably into their bladders), 
which is used to hydrate internally maturing ova (Pyburn 1970. 
Copeia 1970[2]:209–218). Although males occasionally are found 
on the margins of small pools, calling for females, our observa-
tions suggest that the majority of vocalizations come from ar-
boreal perches. Adults typically rest during the day within the 
forest canopy in a shallow state of torpor, often on the underside 
of leaves. During evenings and rain events, adults are typically 
found grasping (or alight on) leaves, branches, and vegetative 
stalks.
 The event described here represents a rarely reported ob-
servation of the predation of A. callidryas in the adult life stage. 
During the evening of 04 June 2012, in the Fincas Naturales Wild-
life Refuge, Quepos, Costa Rica, Central America (9.40444°N, 
84.15516°W; elev. 136 m), we detected numerous A. callidryas 
within the herbaceous vegetation throughout the refuge. The 
vast majority of observed individuals were above ground (ap-
proximately 0.5 to 3.0 m), and typically within vegetation of a 
similar color to the frog. Males vocalized frequently while en-
gaged in saltatory movements. 
 While slowly walking along a transect, we observed an adult 
A. callidryas leap from the vegetation to the ground. Nearly in-
stantaneously, a nearby adult Leptodactylus pentadactylus 
(South American Bullfrog) moved quickly through leaf litter and 
grasped the A. callidryas by the head and shoulder. The L. pen-
tadactylus used its front limbs to maneuver the A. callidryas to 
grasp it by the pelvic area, with the prey’s torso and head deep 
within the predating bullfrog’s buccal cavity. When one of us at-
tempted to photodocument the event, the L. pentadactylus re-
treated quickly with its prey into leaf litter, where it presumably 
consumed the A. callidryas. 
 This observation was doubly rare in that it documented ter-
restrial predation on adult A. callidryas; this and other treefrog 
species are presumed to be at greatly reduced risk from terres-
trial predators because of their arboreal lifestyle. It can be as-
sumed that predation on adult A. callidryas occurs more typi-
cally by arboreal predators, such as the Bothriechis schlegelii 
(Eyelash Viper) and juvenile Bothrops asper (Terciopelo) (Savage 
2002, op. cit.), both of which were observed within the wildlife 
refuge during our survey effort. 

JEFF A. ALVAREZ, The Wildlife Project, PO Box 579805, Modesto, Cali-
fornia 95357, USA (e-mail: jeff@thewildlifeproject.com); EMILIO SOLANA, 
Fincas Naturales Wildlife Refuge, Quepos, Costa Rica (e-mail: emiliosola-
na@gmail.com); SARAH M. FOSTER, 774 5th Ave., Sacramento, California 
95818, USA (e-mail: aspetree@yahoo.com).

AGALYCHNIS CALLIDRYAS (Red-eyed Treefrog), CRUZIOHYLA 
CALCARIFER (Gray-eyed Treefrog), HYPSIBOAS RUFITELUS 
(Scarlet-webbed Treefrog), and LEPTODACTYLUS MELA-
NONOTUS (Fringe-toed Foamfrog). PECCARY WALLOWS AS 

BREEDING HABITAT. We surveyed six temporary water-filled 
depressions used as wallows by Collared Peccaries (Pecari tajacu) 
at La Selva Biological Station, Heredia, Costa Rica in June–July 
2012. Fresh tracks confirmed that all wallows were actively used 
by peccaries during the study period. Four wallows contained 
tadpoles of one to three amphibian species. We identified tad-
poles following Savage (2002. The Amphibians and Reptiles of 
Costa Rica: A Herpetofauna between Two Continents, between 
Two Seas. Univ. Chicago Press, Chicago, Illinois. 934 pp.) and 
Hoffmann (2005. Rev. Biol. Trop. 53:561–568). Wallow #1 con-
tained Agalychnis callidryas eggs, tadpoles, and metamorphs, 
and Leptodactylus melanonotus tadpoles and an adult. Wallows 
#2 and #3 contained A. callidryas tadpoles. Wallow #4 contained 
A. callidryas tadpoles, Hypsiboas rufitelus tadpoles, and Cruzio-
hyla calcarifer eggs, tadpoles, and an adult male. In wallows #1 
and #4, we encountered A. callidryas and C. calcarifer tadpoles at 
various developmental stages, indicating that multiple clutches 
were laid at different times. We returned to wallow #1 three 
times over the two-month survey period, and on our final visit 
we noted several A. callidryas tadpoles at Gosner stage 41 and 
metamorphs at Gosner stage 42 (Gosner 1960. Herpetologica 
16:183–190). We expect these tadpoles would have successfully 
completed metamorphosis.
 To our knowledge, this is the first record of any of these spe-
cies using peccary wallows as breeding habitat. We were not 
surprised to find L. melanonotus and H. rufitelus breeding in 
peccary wallows because both species seem to be habitat gener-
alists (Savage 2002, op. cit.), and will use disturbed habitats such 
as forest fragments and cattle pastures (pers. obs.). Although A. 
callidryas also utilizes disturbed habitats, we were surprised that 
A. callidryas was the most common species encountered in wal-
lows because this species typically breeds in temporary ponds 
at least an order of magnitude larger in surface area than our 
wallows (Donnelly and Guyer 1994. Oecologia 98:291–302). Re-
cent observations of A. callidryas adults piggybacking on pecca-
ries (Kuhn et al. 2012. Herpetol. Rev. 43:629) suggest that adult 
frogs may disperse among wallows by riding on the peccaries. 
We were even more surprised to observe multiple egg masses 
and tadpoles of C. calcarifer in wallow #4. Cruziohyla calcarifer 
is described by Savage (2002, op. cit.) as “…not found near ei-
ther permanent or temporary ponds.” Cruziohyla calcarifer has 
previously been reported using water-filled cavities in the trunks 
or buttresses of fallen trees (Donnelly 1987. Copeia 1987[1]:247–
250). There were no treefalls visible within 30 m of wallow #4. 
Peccary wallows constitute a previously undescribed breeding 
habitat for C. calcarifer.
 Peccaries have long been recognized as ecosystem engineers 
of breeding habitat for Amazonian amphibians (Gascon 1991. 
Ecology 72:1731–1746; Zimmerman and Bierregaard 1986. J. 
Biogeog. 13:133–143; Zimmerman and Simberloff 1996. J. Bio-
geog. 23:27–46). White-lipped Peccaries in the Amazon create 
wallows that hold water longer into the dry season than natural 
depressions. For amphibians, these wallows create novel aquatic 
habitats that support reproductive activities and increase the 
anuran biodiversity of forests with peccaries (Beck et al. 2010. 
J. Trop. Ecol. 26:407–414). Zimmerman and Bierregaard (1986, 
op. cit.) went so far as to recommend that the minimum size of 
preserves for pond-breeding amphibians in the Amazon should 
be determined on the basis of the size of reserve required to 
sustain White-lipped Peccary populations. Schlueter (2005. 
Herpetol. Rev. 36:160) emphasized the negative effects of pec-
cary loss on Amazonian amphibian populations and diversity. 
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To our knowledge, these are the first observations of wallow-
breeding by Central American amphibians. We returned to our 
four tadpole-containing wallows in September 2012 and noted 
that each wallow still contained water, new egg masses, and tad-
poles, whereas two large ponds at La Selva were dry. We suggest 
that peccary wallows may also be important breeding habitat for 
many amphibian species throughout Middle America. 
 We thank the staff at La Selva Biological Station for logistical 
support. These observations were made possible by funds from 
the Organization for Tropical Studies and the National Science 
Foundation Research Experience for Undergraduates program.

KELSEY E. REIDER, Department of Biological Sciences OE167, Florida 
International University, 11200 SW 8th St., Miami, Florida 33199, USA (e-
mail: reider.12@gmail.com); KELSEY A. REAM, Department of Biological 
and Environmental Sciences, Allegheny College, 520 N. Main St., Meadville, 
Pennsylvania 16335, USA (e-mail: reamk@allegheny.edu).

ALLOBATES BRUNNEUS (Chapada Rocket Frog). PREDATION. 
Some species of spiders are specialized for feeding on frogs (Lima 
et al. 2006. Guia de Sapos da Reserva Ducke – Amazônia Central 
/ Guide to the Frogs of Reserva Adolpho Ducke – Central Amazo-
nia. Áttema Design Editorial, Manaus, Brazil. 168 pp.). Herein we 
report predation of an adult Allobates brunneus by a spider in the 
family Ctenidae. Allobates brunneus is a medium-sized anuran 
(males 15.9–16.5 mm, females 15.4–20.0 mm) (Morales 2000. 
Publ. Asoc. Amigos Doñana 13:1–59), that occurs in the Amazon 
of Brazil from its mouth to southern Amazonas and Mato Grosso, 
and into extreme northern Bolivia (Frost 2011. Amphibian Spe-
cies of the World: an Online Reference. Ver. 5.5 [accessed 17 Oc-
tober 2012]. http://research.amnh.org/vz/herpetology/amphib-
ia/. Amer. Mus. Nat. History, New York). It inhabits the margins of 
lakes and pools of stagnant water in tropical rainforest; in Bolivia 
it is found in seasonally flooded forests. Its breeding habits are 
unknown, but the larvae likely develop in water (Silvano et al. 
2004. In IUCN 2012. IUCN Red List of Threatened Species. Ver. 
2012.2. <www.iucnredlist.org>. Accessed 17 Oct 2012).
 On 11 Aug 2012 at 1600 h, we found an adult A. brunneus 
being preyed upon by an adult ctenid spider in leaf litter along a 
stream near Cave Planaltina, Brasil Novo – Pará, Brazil (3.3761°S, 
52.5761°W). At the moment of observation, the A. brunneus was 
being held by the dorsolateral region by the spider. Anurans that 
live in the leaf litter of the forest floor have a great chance of 
being consumed by spiders, especially the family Ctenidae (San-
tana et al. 2009. Bol. Mus. Biol. Mello Leitão [N.S.] 26:59–65).

JOYCE CELERINO DE CARVALHO (e-mail: joyce.celerino@gmail.
com), EMIL JOSÉ HERNÁNDEZ-RUZ (e-mail: emilhjh@yahoo.com), and 
ELCIOMAR ARAUJO DE OLIVEIRA (e-mail: elciomar.atractus@gmail.
com.br), Laboratório de Zoologia, Faculdade de Ciências Biológicas, Uni-
versidade Federal do Pará, Campus de Altamira, Rua Coronel José Porfírio, 
2515 - CEP 68.372-040 - Altamira – PA, Brazil. 

AMEEREGA FLAVOPICTA (Yellow-painted Poison-arrow Frog). 
DEATH FEIGNING. Anurans are known to feign death as a way 
to avoid or minimize the risk of predation (Toledo et al. 2010. 
J. Nat. Hist. 44[31–32]:1979–1988). This behavior is mostly dis-
played by non-toxic species (Toledo et al. 2010, op. cit.). However, 
this behavior has not been previously documented in Ameerega 
flavopicta, a dart-poison frog. Herein we report death-feigning 
behavior in A. flavopicta.
 On 2 Feb 2006, during an anuran survey in a montane 
meadow (campo rupestre, 14.2056°S, 48.3811°W, WGS 84; elev. 
353 m) near a palm swamp at Serra da Mesa, municipality of 

Niquelândia, Goiás state, central Brazil, we captured an adult 
male A. flavopicta. When handled to take photographs, it turned 
its belly up, with the arms upward and the legs close to the body, 
exhibiting aposematic colors on the ventral region (Fig. 1). It re-
mained in this position for about 3 minutes, afterwards slowly 
returning to normal position.
 Deimatic behavior associated with parental care is known 
for this species (Toledo et al. 2004. Phyllomedusa 3[2]:145–147). 
However, this is the first reported case of death feigning in A. 
flavopicta. A voucher specimen is deposited at the Coleção 
Zoológica da Universidade Federal de Goiás (ZUFG 3031).
 We thank Anglo American for financial and logistical support 
during this study and M. F. Felismino for correction of the Eng-
lish text. F. H. Oda was supported by a master’s degree fellow-
ship (2005–2006) from FUNAPE (Fundação de Apoio à Pesquisa 
– UFG). 
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entes Aquáticos Continentais. Universidade Estadual de Maringá, Nupélia 
- Núcleo de Pesquisas em Limnologia, Ictiologia e Aqüicultura, Laboratório 
de Ictioparasitologia, Bloco G-90, Av. Colombo, 5790, CEP 87020-900, Mar-
ingá, PR, Brazil (e-mail: fabricio_oda@hotmail.com); ROGÉRIO P. BASTOS, 
Universidade Federal de Goiás, Departamento de Ecologia/Instituto de 
Ciências Biológicas, Caixa postal 131, Laboratório de Comportamento Ani-
mal, Setor Itatiaia, CEP 74001-970, Goiânia, GO, Brazil (e-mail: rogerioisci-
nax@gmail.com); KATIA A. KOPP, Universidade Federal de Goiás, Escola 
de Engenharia Civil. Praça Universitária s/n, Bloco A, Sala 6, Setor Universi-
tário, CEP 74605-220, Goiânia, GO, Brazil (e-mail: kakopp@gmail.com).

BOMBINA VARIEGATA PACHYPUS (Apennine Yellow-bellied 
Toad). CANNIBALISTIC OOPHAGY. Bombina variegata pachy-
pus occurs throughout peninsular Italy (IUCN Red List 2010: 
Endangered). It is considered by some as a distinct species (B. 
pachypus; Canestrelli et al. 2006. Mol. Ecol. 15:3741–3754), al-
though recent evidence suggests it is nested in the B. varie-
gata clade (Hofman et al. 2007. Mol. Ecol. 16:2301–2316). As B. 
pachypus, it is listed as Endangered in the IUCN Red List (www.
iucnredlist.org, assessed 2009). It has an extended breeding sea-
son (May–September), during which discrete spawning events 
alternate with non-breeding phases (Guarino et al. 1998. Ital. J. 
Zool. 65:335–342). Tadpoles are macrophagous and known to be 
at least partly carnivorous, although they feed mainly on algal 

FiG. 1. Adult male Ameerega flavopicta exhibiting death-feigning be-
havior. 
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film (Bonacci et al. 2008. Zool. Anz. 247:47–54). Larval devel-
opment mostly occurs in small, ephemeral water bodies. As in 
other B. variegata subspecies, the lower trophic availability and 
higher desiccation risks of shallower ponds represents a trade-
off against the higher predatory pressure and slower tadpole 
development rates of colder, more permanent water bodies (Ba-
randun and Reyer 1997. Amphibia-Reptilia 18:143–154). 
 On 31 July 2012, during surveys of a population of B. v. 
pachypus in Val Fontanabuona, Liguria, Italy (44.41666°N, 
9.25°E, elev. 410 m), twelve tadpoles (Gosner stage 26–30) were 
observed to feed on a single mass of approx. 20 eggs. Tadpoles 
and eggs were located in a small (40 x 40 cm) rock pool near a 
mountain stream in argillite-shale substrate. Both were identi-
fied as B. v. pachypus, and no other amphibian species has ever 
been observed at the site during extensive surveys since 2009. In 
total, the pond hosted ca. 40 tadpoles in Gosner stage 26–30 and 
ca. 15 undergoing metamorphosis (Gosner stage 39–46). On pre-
vious occasions, we had recorded two separate spawning events 
in the pond in late May and mid-June, with a maximum number 
of ca. 60 tadpoles of various stages.
 Cannibalistic oophagy has been reported for adults of B. 
variegata, but never for larval stages (Polis and Myers 1985. J. 
Herpetol. 19:99–107). Since 2009, we have monitored several 
populations of B. v. pachypus in the area, recording larval den-
sity and activity. However, this was the first instance of cannibal-
istic oophagy we observed. The small size of the water body and 
the high density of tadpoles, together with the co-occurrence of 
different cohorts from different spawning events, suggest late-
stage tadpoles might accelerate their development by feeding 
on recently laid eggs with high protein contents. This might also 
represents a density-regulating factor for subsequent tadpole 
cohorts, diminishing the intra-cohort competition when water 
levels decrease later in the season.

STEFANO CANESSA, School of Botany, University of Melbourne, 3010 
Victoria, Australia (e-mail: canessas@unimelb.edu.au); PIETRO PIANA, 
School of Geography, University of Nottingham, United Kingdom (e-mail: 
lgxpp1@nottingham.ac.uk); FABIANO BELFIORE, Via A. Manuzio 14, 
16143 Genova, Italy (e-mail: belfiore.fa@gmail.com).

CHIROMANTIS DORIAE (Doria’s Asian Treefrog). PREDATION. 
Chiromantis doriae occurs in Cambodia, China, India, Laos, 
Myanmar, Thailand, and Vietnam. It can be found in paddy 
fields, abandoned farmland and ponds in shrublands, and for-
ests (Fei et al. 2010. Colored Atlas of Chinese Amphibians. Sich-
uan Publishing House of Science and Technology, China. 519 
pp.). Here we present the first report of predation on C. doriae 
by a spider belonging to genus Dolomedes that is the first docu-
mented record of this frog species predated by invertebrates.
 During a field survey in an abandoned fishpond near Ying-
geling Nature Reserve (19.02407°N, 109.40511°E, WGS 84; elev. 
320 m), Hainan Island, China, on 29 August 2012, at 2130 h, we 
observed that a male C. doriae (SVL ca. 2.5 cm) was held by a Do-
lomedes sp. with its mouthpart on a grass stalk 80 cm above the 
water. The frog was immobilized and not breathing. There was 
a wound on the back of the frog, part of the tissue was probably 
digested by the spider and the spinal cord was exposed (Fig. 1). 
 In other regions, frogs are common prey of spiders (Menin 
et al. 2005. Phyllomedusa 4:39–47). In this same pond, we also 
detected Kurixalus bissaculus, Liuixalus hainanus, Microhyla 
butleri, Microhyla heymonsi, and Occidozyga martensii; all are of 
similar size as Chiromantis doriae. Frogs may be an important 
prey item for Dolomedes sp., at least in the wet season.

YIK-HEI SUNG (e-mail: yhsung@kfbg.org) and FEI LI (e-mail: lifei@
kfbg.org), Kadoorie Farm and Botanic Garden, Lam Kam Road, Tai Po, New 
Territories, Hong Kong SAR, P.R. China. 

DENDROPSOPHUS NORANDINUS (North Andean Treefrog). 
DIET. Dendropsophus norandinus is an endemic Colombian 
treefrog occurring in the northeastern part of the Cordillera Cen-
tral in the municipalities of Amalfi and Anorí (Department of 
Antioquia), between 1420 and 1950 m elev. (Rivera-Correa and 
Gutiérrez-Cárdenas 2012. Zootaxa 3486:50–62). Published in-
formation on the natural history of this species is limited to the 
description of habitat use and predation by the snake Leptodeira 
septentrionalis (Rivera-Correa and Gutiérrez-Cárdenas 2010, op. 
cit.); no information exists on its food habits. Herein we provide 
data on the stomach contents of 15 individuals (museum vouch-
ers Museo de Herpetologia Universidad de Antioquia, Medellín, 
Colombia, MHUA-A 3824–3838) collected by PDAGC on 27–29 
September 2003 between 2300 and 0100 h and on 12–13 No-
vember 2003 between 1400–1800 h, in the “Bosque La Forzosa” 
(6.980555°N, 75.135277°W, ca. 1700 m elev.), municipality of An-
orí, Department of Antioquia.
 Only 53% of the individuals had identifiable stomach con-
tents (three males, two females, and three juveniles; MHUA-A 
3824–3826, 3829, 3831, 3833–3835). Males ranged from 25.3–26.4 
mm SVL (mean 25.93 ± 1.41), females from 33.1–35.1 mm SVL 
(mean 34.10 ± 0.57), and juveniles from 11.8–14.3 mm SVL (mean 
13.33 ± 1.34). We identified each prey item to order or family as 
possible, and measured the length and width to nearest 0.1 mm 

FiG. 1. An adult Chiromantis doriae predated by a Dolomedes sp. in 
the Yinggeling Nature Reserve, Hainan, China.
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of each item using a manual caliper. We estimated prey volume 
using the formula for a prolate spheroid. The diet was comprised 
only of arthropods (six orders and six families; Table 1), without 
a marked numeric dominance of a single prey item. Volumetri-
cally, froghoppers (Cercopidae) were the most important prey 
item, followed by the crickets (Gryllidae) and leaf beetles (Chrys-
omelidae). The adults ate all prey items, except the leaf beetles 
and all were represented by a single prey item (except Cercop-
idae). Chrysomelid beetles, were consumed only by the juve-
niles. These results may be explained by the tendency of larger 
individuals to incorporate larger prey into their diets (Hirai and 
Matsui 2002. J. Herpetol. 36:719–723; Valderrama-Vernaza et 
al. 2009. J. Herpetol. 43:114–123), and that each frog consumes 
fewer prey as the SVL increases (González-Duran et al. 2011. 
Herpetol. Rev. 42:583–584). 
 Reports on the diet of other Dendropsophus species (D. ebrac-
catus, D. microcephalus, D. nanus, D. phlebodes, D. sanborni) 
suggest that these frogs are generalists, eating various arthro-
pods, principally insects (Jiménez and Bolaños 2012. Phyllom-
edusa 11:51–62; Macale et al. 2008. Herpetol. J. 18:49–58; Menin 
et al. 2005. Rev. Bras. Zool. 22:61–72; Muñoz-Guerrero et al. 2007. 
Caldasia 29:413–425; Peltzer and Lajmanovich 2000. Bol. Asoc. 
Herpetol. Esp. 11:71–73). The three most important prey found 
in D. norandinus were also found in D. nanus and D. phlebodes, 
but in these species dipterans, spiders, larval butterflies, cicadel-
lids, and checkered beetles (Cleridae) accounted for the largest 
volume of prey items (Jiménez and Bolaños 2012, op. cit.; Macale 
et al. 2008, op. cit.; Menin et al. 2005, op. cit.).
 We are grateful to C. Molina, J. C. Arredondo, P. C. Mejia., L. 
Bravo, W. Rios, and H. Ramírez for field assistance; A. L. Mon-
toya helped identify prey items. V. Páez provided access to the 
collections. Universidad Nacional de Colombia sede Medellín 
(Grant DIME-030803682) and Universidad de Antioquia (Grant 
CODI-IN517CE) provided financial support. PDAGC and MRC 
receive Ph.D. grants from CAPES (bolsista da CAPES/CNPq – IEL 
Nacional - Brasil) and CNPq respectively.

PAUL DAVID ALFONSO GUTIÉRREZ-CÁRDENAS (e-mail: pdguti-
errez2@yahoo.com) and ALEJANDRA ROJAS-RIVERA (e-mail: alejan-
dra.rojasrivera@gmail.com), Programa de Pós-Graduação em Ecologia e 
Evolução, Departamento de Ecologia, Universidade do Estado do Rio de 
Janeiro, Rua São Francisco Xavier 524, CEP 20550-013, sala 220, Maracanã, 
Rio de Janeiro, RJ, Brazil and Grupo de Ecología y Diversidad de Anfibios 
y Reptiles, Departamento de Ciencias Biológicas, Universidad de Caldas, 
Calle 65 #26-10, A.A. 275, Manizales, Colombia; MAURICIO RIVERA-COR-
REA, Programa de Pós-Graduação em Zoologia, Faculdade de Biociências, 
Pontifícia Universidade Católica do Rio Grande do Sul, Av. Ipiranga 6681, 
CEP 90619-900, Porto Alegre, RS, Brazil and Grupo Herpetológico de An-
tioquia, Universidad de Antioquia, A.A. 1226, Medellín, Colombia (e-mail: 
mauriciorivera79@yahoo.com.ar).

EUPEMPHIX NATTERERI (Four-eyed Frog). PREDATION. 
Snakes are well known to prey upon anurans (Michaud and 
Dixon 1989. Herpetol. Rev. 20:39–41). Toledo et al. (2007. J. Zool. 
271:170–177) reported that approximately 45% of cases of pre-
dation of anurans were conducted by snakes. Erythrolamprus 
poecilogyrus is a widely distributed colubrid snake from South 
America (Dixon and Markezich 1992. Texas J. Sci. 44:131–166). 
Despite its terrestrial habits this species is often found in flooded 
areas and close to water bodies (Pinto and Fernandes 2004. Phyl-
lomedusa 3[1]:9–14). Its diet consists of insects, fishes, amphib-
ians, lizards, and rodents (Achaval and Olmos 2003. Anfíbios y 
Reptiles del Uruguay, 2nd ed. Impresora Graphis, Montevideo, 
Uruguay. 136 pp.). Eupemphix nattereri is a terrestrial, nocturnal 
anuran found in open areas after heavy rains (Uetanabaro et al. 
2008. Field Guide to the Anurans of the South Pantanal and Sur-
rounding Cerrados. Edit UFMS Campo Grande, MS).
 On 24 Oct 2007 at 2205 h, along the margin of a tempory pond 
in the municipality of Miranda, Mato Grosso do Sul State, Brazil 
(20.083931°S, 56.613210°W; WGS84), we observed an attempted 
predation by an adult E. poecilogyrus on E. nattereri. During 20 
minutes, we observed an E. poecilogyrus trying to swallow an E. 
nattreri headfirst, which filled its lungs with air, thus hindering 
ingestion. After some time the E. nattereri escaped, possibly due 
to the poisoning of the snake through contact with secretions 
from glands scattered on the frog’s body. Species of the genus 
Eupemphix and Physalaemus are known to have physalaemins 
in the skin, peptides that act as a hypotensive and stimulates 
smooth muscles in vertebrates (Erspamer et al. 1964. Experi-
entia XX/9:489–490). Sazima and Caramaschi (1986. Rev. Biol. 
13:91–101) reported that under a perch of a Barn Owl (Tyto alba), 
four dead but intact specimens of E. nattereri were found to-
gether with regurgitated pellets, indicating a possible toxic effect 
of the skin secretions on the bird. In an experiment, the same 
authors, offered an E. nattereri to a Nasua nasua, which placed 
the frog in its mouth but then immediately rejected it. Rodrigues 
and Filho (2004. Herpetol. Rev. 35:160–161) also described the 
unsuccessful predation attempt by Leptodactylus latrans, which 
regurgitated the prey. The specimens reported in this note were 
identified in the field and soon after released.
 We believe that this failed predation was due to the action 
of toxins from the skin of E. nattereri, showing how the chem-
ical mechanism plays an important role in the species defense 
against potential predators.
 We are grateful to the Conselho Nacional de Desenvolvimento 
Científico e Tecnológico (Process n° 470148/2006-3) for financial 
support, and to Fazenda San Francisco for logistical support.

PAULO LANDGREF FILHO (e-mail: paulograf@yahoo.com.br), FRAN-
CO LEANDRO SOUZA (e-mail: franco.souza@ufms.br), Centro de Ciên-

taBLe 1. Types of prey in the diet of Dendropsophus norandinus from 
the “Bosque La Forzosa,” Anorí, Antioquia, Colombia. Volume in 
mm3.

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

Arachnida   

 Acari 1 (8.3) 4.19 (3.49) 1

 Undet. 1 (8.3) 10.47 (8.73) 1

Insecta   

 Coleoptera   

  Chrysomelidae 2 (16.7) 12.57 (10.48) 1

 Hemiptera   

  Cercopidae 2 (16.7) 65.97 (54.99) 1

  Cicadellidae 1 (8.3) 1.57 (1.31) 1

 Hymenoptera   

 Formicidae 3 (25.0) 2.42 (2.02) 2

Lepidoptera   

 Noctuidae 1 (8.3) 7.07 (5.89) 1

Orthoptera   

 Gryllidae 1 (8.3) 15.71 (13.09) 1

TOTAL 12 119.97 
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cias Biológicas e da Saúde, Universidade Federal de Mato Grosso do Sul, 
Cep 79070-900 Campo Grande, MS, Brazil; LILIANA PIATTI, Centro de 
Ciências Biológicas e da Saúde, Universidade Federal de Mato Grosso do 
Sul, Cep 79070-900 Campo Grande, MS, Brazil (e-mail: lilianapiatti@gmail.
com); FERNANDO IBANEZ MARTINS, Centro de Ciências Biológicas e da 
Saúde, Universidade Federal de Mato Grosso do Sul, Cep 79070-900 Cam-
po Grande, MS, Brazil (e-mail: fimquelonio@hotmail.com).

HYLA GRATIOSA (Barking Tree Frog). ALGAL HARVEST. Al-
though most tadpoles are not herbivores in the strict sense, they 
do harvest large amounts of periphyton to gain access to other 
nutritional material. Experiments involving the feeding behav-
iors of tadpoles usually focus on the tadpole’s response, and the 
efficiency of the algal harvest is not shown.
 We submerged a number of plastic coverslips about 10 cm 
below the surface of a permanent pond for two weeks to allow 
the growth of a layer of periphyton. We allowed tadpoles of Hyla 
gratiosa (ca. 58 mm TL and Gosner stage 33) to feed from these 
periphyton mats before the coverslips were frozen in liquid ni-
trogen, lyophilized, and sputter-coated for scanning micros-
copy.

 The coverslips initially had a dense canopy of filamentous 
algae, fungi, diatoms, and other algae (0.4 mm tall after lyophiliza-
tion Fig. 1A). The feeding tadpoles removed the overstory (Fig. 1B) 
but left adnate diatoms and other small algae near the substrate 
(Fig. 1C, part of area of white square in Fig. 1B). After the tadpoles 
fed it appeared that most of the material had been removed, but 
about 41% (0.85 vs. 0.50 mg/cm²) of the chl a remained; that is, 
much of the material removed was not chlorophyllic and much 
of the chlorophyll was contained in small organisms that were 
closely attached at the base of the periphyton layer.
 Occasional isolated bites taken from the surface of the pe-
riphyton mat did not penetrate the total algal canopy; algal fila-
ments were cut and not merely pulled from the mass. Usually 
the tadpole attacked at an edge and systematically harvested the 
entire mat. In one case, the 4.7 cm² surface was grazed during 
three feeding bouts within 39 min. Single feeding bouts ranged 
from 3.0–57.0 (30.1 ± 4.0) sec, and resting bouts ranged from 
4.0–653.0 (134.4 ± 47.1) sec. In one case, five short feeding bouts 
that totaled about 1.5 min were followed by a rest period of 7 
min. Filamentous material could be seen being manipulated in 
the buccopharynx of this relatively translucent tadpole during 
resting bouts. Apparently when a critical amount was harvested 
relative to an unknown limitation of the buccopharyngeal ap-
paratus, the tadpole rested quietly. These observations suggest 
that the amount of material harvested differed in some way 
among bouts, all of the material was not removed from the buc-
copharynx during a given rest, feeding on bulky material inter-
fered with respiratory currents, or the tadpole fatigued. In any 
case, the feeding mechanics of the tadpole did not form a slurry 
of small particles.

CINDY L. TAYLOR, Department of Biological Science, Austin Peay 
State University, Clarksville, Tennessee 37044, USA (e-mail: taylorc@apsu.
edu); RONALD ALTIG, Department of Biological Sciences, Mississippi 
State University, Mississippi State, Mississippi 39762, USA (e-mail: raltig@
biology.msstate.edu). 

ISCHNOCNEMA BILINEATA (Two-lined Robber Frog). REPRO-
DUCTION. Ischnocnema bilineata is a small frog classified as 
“little concern” by IUCN due to its relatively wide distribution 
in the Atlantic Forest of the eastern State of Bahia, its tolerance 
to habitat disturbance, and its large population size (Junca and 
Pimenta 2004. In IUCN 2012. IUCN Red List of Threatened Spe-
cies. Ver. 2012.1 http://www.iucnredlist.org. Accessed 07 August 
2012). However, information regarding this species is limited. 
We collected a gravid female (UFBA 011447, 30.4 mm SVL) in a 
pitfall trap in Estação Ecológica Serra do Timbó (13.108083°S, 
39.670583°W), municipality of Amargosa, State of Bahia, Brazil. 
We dissected the female and found 10 unfertilized eggs which 
averaged 3.07 ± 0.13 mm (mean ± SD) with a volume of 6.42 ± 
0.27 mm3. The relatively large size of the eggs and their small 
number is compatible with that observed for species with direct 
development (Salthe and Duellman 1973. In J. L.Vial [ed.], Evo-
lutionary Biology of the Anurans: Contemporary Research on 
Major Problems, pp. 229–249. Univ. Missouri Press, Columbia).
 We thank Maria Cunha for the English translation, INOMEP 
(Integrando Níveis de Organização em Modelos Ecológicos 
Preditivos) for financial and logistical support, and ICMBio/RAN 
for the collecting permit, number 12023-4.

EUVALDO MARCIANO-JR, Programa de Pós-Graduação em Ecologia 
e Conservação da Biodiversidade, Universidade Estadual de Santa Cruz, Il-
héus, Bahia, 45662-900, Brazil (e-mail: euvaldo.jr@oi.com.br); MILENA CA-
MARDELLI, Instituto de Biologia, Universidade Federal da Bahia, Salvador, 

FiG. 1. A) A scanning microscopy image of an intact periphyton mat 
grown on glass in a native pond; B) part of the same area after being 
fed upon by a tadpole of Hyla gratiosa; and C) an electronic enlarge-
ment of part of the area within the white rectangle in frame B.
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Bahia, CEP 40170-290, Brazil; MARLLA A. MATOS, Programa de Pós-Grad-
uação em Diversidade Animal, Universidade Federal da Bahia, Salvador, 
Bahia, CEP 40170-290, Brazil.

LEPTODACTYLUS FUSCUS (Rufous Frog) and ELACHISTO-
CLEIS OVALIS (Oval Frog). REPRODUCTIVE BEHAVIOR. Lep-
todactylus fuscus and Elachistocleis ovalis are tropical, terrestrial 
frog species that inhabit rainforests and forest edge, as well as 
grasslands and shrublands. These species are known from the 
Pacific lowlands of central Panama, throughout South America 
east of the Andes, to southern Brazil, Bolivia, and northern Ar-
gentina. In Colombia they are found in the Caribbean region, 
inter-Andean valleys, and the Orinoquia region. Leptodactylus 
fuscus is a relatively small species (43–70 mm SVL) that is closely 
associated with open savannah, streams, and creeks where it 
breeds in permanent or temporary ponds. Elachistocleis ovalis 
is a considerably smaller species (39–40 mm SVL), and is linked 
to open flooded areas and agricultural land where it seeks refuge 
underground and breeds (Medina-Rangel et al. 2011. Anfibios y 
Reptiles de los Alrededores del Complejo Cenagoso de Zapatosa, 
Departamento del Cesar, Colombia. Instituto de Ciencias Natu-
rales, Universidad Nacional de Colombia-CORPOCESAR, Bogotá 
D.C. 105 pp.; Cochran and Goin 1970. Frogs of Colombia. U.S. 
Natl. Mus. [288]:1–655).
 Reports of interspecific amplexus among frogs are relatively 
common at different locations and latitudes (Pearl et al. 2004. 
Am. Midl. Nat. 154:126–134; Streicher et al. 2010. Herpetol. 
Rev. 41:208; Grogan and Grogan 2011. Herpetol. Rev. 42:89–90; 
Manzano and Corzas 2011. Herpetol. Rev. 42:84; Turner 2012. 
Herpetol. Rev. 43:123). However, amplexus in species that are 
morphologically very different is not often reported. Mollov et 
al. (2010. Biharean Biol. 4[2]:121–125) suggest that amplexus is 
abnormal if the amplexus is between a live frog and a dead or 
morphologically very different species. Herein I report one such 
example of amplexus between E. ovalis and L. fuscus, despite the 
large differences in size and morphology.
 At 2000 h on 3 June 2010, I observed a male E. ovalis in am-
plexus with an adult L. fuscus of undetermined sex. Weather con-
ditions were cloudy with light rain during the afternoon. The pair 
was encountered immobile within the tree-lined savanna at the 
edge of a temporary pool at the edge of a village (176 m elev.) 
near Vereda La Poyata, township of Mani, department Casanare, 

Colombia (72.149114°E, 4.44453°N; Bogotá WGS 84). The male E. 
ovalis had a firm grasp around the armpits of the L. fuscus (axil-
lary amplexus). The frogs were observed at close range for a pe-
riod of ca. 10 min. during which time there was no movement. 
Although the pair was briefly manipulated, they remained in am-
plexus as they were photographed (Fig. 1). One possible explana-
tion for this amplexus, may be due to the confusion of chemical 
signals as stated by Mollov et al. (2010, op. cit.). The timing of this 
observation coincided with the start of the breeding season of 
both species in the local area.

GUIDO F. MEDINA-RANGEL, Instituto de Ciencias Naturales, Univer-
sidad Nacional de Colombia, Apartado Aéreo 7495, Bogotá D. C., Colombia; 
e-mail: gfmedinar@unal.edu.co.

LEPTODACTYLUS GRACILIS (Dumeril’s Striped Frog). ALBINO 
TADPOLE. In recent years the number of reports on albinism 
in anurans has notably increased. However, the observation of 
this anomaly in nature remains a rare event (Toledo et al. 2011. 
Herpetol. Notes 4:145–146). In Uruguay, there is only one report 
of albinism in amphibians, that being in the larvae of Mela-
nophryniscus montevidensis (Maneyro and Achaval 2004. Her-
petol. Rev. 35:261).
 Although there is a report of albinism in Leptodactylidae (Ro-
driguez and De Oliveira Filho 2004. Herpetol. Rev. 35:373), this is 
the first report of an albino Leptodactylus gracilis tadpole. The 
specimen was found on 24 April 2012 in the “Barra de Laguna de 
Rocha,” Rocha county, Uruguay (34.667027°S, 54.233694°W) in a 
temporary pond (0.60 m max depth, ca. 300 m2). This geograph-
ical region belongs to a Protected Area (Paisaje Protegido Laguna 
de Rocha). The albino tadpole was caught at 2110 h together with 
20 Odontophrynus sp. larvae. Air temperature was 14.0°C, water 
temperature 14.2°C, and pH 6.58. The habitat surrounding the 
water body was mainly composed of grasses and Eryngium pan-
danifolium. When collected the tadpole was at Gosner stage 40 
(Fig. 1a) (Gosner 1960. Herpetologica 16:183–190). The specimen 
was maintained in captivity for two weeks, although it died as 
a juvenile after completing metamorphosis (Fig. 1b). The indi-
vidual was accessioned into the Vertebrate Collection of the Fac-
ulty of Sciences (ZVCB 22737).
 The rarity of albino specimens may be due to the low fre-
quency of occurrence, low breeding success, or differential mor-
tality (Childs 1953. Evolution 7:228–233). This mortality could 
be due to increased predation because of the ease of detection 
in nature (Childs 1953, op. cit.), or some intrinsic physiological 
factors (Toledo et al. 2011, op. cit.). To obtain more information 
about the mortality of albino individuals more records and ex-
perimental work is necessary.
 Our fieldwork was partially supported by the Agencia Nacional 
de Investigación e Inovación (Proyecto ANII FCE 2009-1-2514).

FiG. 1. Male Elachistocleis ovalis in amplexus with an adult Leptodac-
tylus fuscus of undetermined sex.

FiG. 1. A) Leptodactylus gracilis albino tadpole (Gosner stage 40); B) 
same specimen as a transformed froglet.
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ERNESTO ELGUE, SANTIAGO CRUCES, GISELA PEREIRA, FEDERI-
CO ACHAVAL-COPPES, and RAÚL MANEYRO (rmaneyro@gmail.com), 
Laboratorio de Sistemática e Historia Natural de Vertebrados, Facultad de 
Ciencias, Universidad de la República, Iguá 4225, Montevideo, Uruguay.

LEPTODACTYLUS MELANONOTUS (Sabinal Frog). ENDO-
PARASITISM. Leptodactylus melanonotus is a small frog rang-
ing from northwestern Mexico to Central America and Ecuador, 
in arid and wet mountain woodlands. The species is nocturnal, 
semiaquatic, insectivorous, oviparous, and can persist in anthro-
pogenic disrupted areas; it is indeed an indicator of impacted ar-
eas (Ramírez-Bautista and García 2002. In Noguera et al. [eds.], 
Historia Natural de Chamela, pp. 251–264. Universidad Nacio-
nal Autónoma de México). Leptodactylus melanonotus is listed 
in the category of Least Concern with populations considered 
“stable” (Solís et al. 2010. In IUCN Red List of Threatened Spe-
cies. Ver. 2012.1, <www.iucnredlist.org>. Accessed 28 June 2012).
 During recent work on the metazoan parasites of L. mela-
nonotus in the Chamela-Cuixmala Biosphere Reserve in Jalisco, 
west-central Mexico, 20 specimens were examined. One frog 
(prevalence 5%) from Chamela Creek (19.52738°N, 105.06994°W) 
was parasitized with 10 chiggers Hannemania hylae (Leeuwen-
hoekiidae). Chiggers were found on the ventral skin, into the 
subdermal layer of trunk and hind legs (thighs) of the host. The 
term “chiggers” refers to larvae of parasitic mites of the families 
Trombiculidae and Leeuwenhoekiidae, associated with verte-
brates. Chiggers in the genus Hannemania are subdermal par-
asites restricted to amphibians. Voucher specimens are housed 
at the Colección Nacional de Ácaros, Universidad Nacional 
Autónoma de México, Instituto de Biología, México, D.F., with 
accession numbers CNAC007098–007102.
 This is the first record of H. hylae on L. melanonotus. 
Hannemania hylae ranges from the southwestern USA to Argen-
tina, and was previously reported parasitizing Hyla arenicolor, 
Pseudacris cadaverina, and Eleutherodactylus guttilatus from 
several localities in the USA (Jung et al. 2001. Herpetol. Rev. 
32:33–34; Loomis and Welbourn 1969. Bull. So. California Acad. 
Sci. 68:160–168). The species has been reported from P. cadav-
erina, Lithobates berlandieri, Eleutherodactylus sp., E. longipes, 
Lithobates sp., Scaphiopus couchii, and Incilius mazatlanensis in 
Mexico (Espino del Castillo et al. 2011. Int. J. Acarol. 37:427–440; 
Goldberg et al. 2002. Herpetol. Rev. 33:301–302; Hoffmann 1969. 
Rev. Latinoam. Microbiol. Parasitol. 11:209–216; Hoffmann and 
López-Campos 2000. Biodiversidad de los Ácaros en México. 
CONABIO, UNAM, México 230 pp.; Loomis and Welbourn 1969, 
op. cit.), and is also known to infest Hypsiboas curupi from Ar-
gentina (Alzuet and Mauri 1985 [1987]. Rev. Soc. Entomol. Argen-
tina 44:111–116).
 Frogs were collected under permit FAUT-0250 issued to Ge-
rardo Suzán and will be deposited at Colección Herpetológica, 
Estación de Biología Chamela.

MÓNICA JACINTO-MALDONADO, Facultad de Medicina Veterinaria 
y Zootécnia, Universidad Nacional Autónoma de México (UNAM), Av. Uni-
versidad #3000, Coyoacán C.P. 04510, Distrito Federal, Mexico (e-mail: aci-
nom_80@hotmail.com); RICARDO PAREDES-LEÓN, Colección Nacional de 
Ácaros, Instituto de Biología, UNAM, Av. Universidad #3000, Coyoacán C.P. 
04510, Distrito Federal, Mexico (e-mail: rparedes@ibiologia.unam.mx); GE-
RARDO SUZÁN, Facultad de Medicina Veterinaria y Zootécnia, UNAM, Av. 
Universidad #3000, Coyoacán C.P. 04510, Distrito Federal, Mexico; ANDRÉS 
GARCÍA, Estación de Biología Chamela, Instituto de Biología, UNAM, Jalisco, 
México. Apdo. Postal 21, San Patricio, La Huerta, Jalisco, 48980, Mexico.

OSTEOPILUS SEPTENTRIONALIS (Cuban Treefrog). PREDA-
TION. The introduced Cuban Treefrog occurs throughout most 
of peninsula Florida and has established populations as far north 
as Nassau Co. at the Florida-Georgia state line (Krysko et al. 2011. 
Atlas of Amphibians and Reptiles in Florida. Final report, Flori-
da Fish and Wildl. Cons. Comm., Tallahassee. 524 pp.). Known 
predators of this frog in North America include several species 
of snakes and birds, as well as conspecifics (Meshaka 2001. The 
Cuban Treefrog in Florida, Univ. Press of Florida, Gainesville. 191 
pp.). No invertebrate predators have been reported. On 25 Sep-
tember 2010, we observed predation of a young adult O. septen-
trionalis by a giant water bug, Lethocerus americanus (Belosto-
matidae), at the edge of a small, vegetated pond on the Santa Fe 
College campus, Gainesville, Alachua Co., Florida (29.704167°N, 
82.44333°W; WGS 84). The bug held the frog with its right front 
leg inserted into the frog’s left axilla and the left front leg placed 
around the front of its snout (Fig. 1). Its beak was inserted behind 
the left eye. The frog was dead by the time it was observed. Gi-
ant water bugs in the genus Lethocerus are well-known predators 
of adult and larval anurans (Graham et al. 2011. Herpetol. Rev. 
42:84; Hinshaw and Sullivan 1990. J. Herpetol. 24:196–197; To-
ledo 2005. Herpetol. Rev. 36:395–400). This bug obviously found 
the frog palatable because it was not deterred by the sticky and 
noxious skin secretions that cause nasal irritation in humans 
(Meshaka 2001, op. cit.; JCM, pers. obs.). This is the first report 
of giant water bug predation on adults of the introduced Cuban 
Treefrog. 
 Matt Kail aided in the field observation.

JOSEPH C. MITCHELL, P.O. Box 2520, High Springs, Florida 32655 USA 
(e-mail: dr.joe.mitchell@gmail.com); GERALD R. JOHNSTON, Department 
of of Natural Sciences, Santa Fe College, Gainesville, Florida 32606 USA (e-
mail: jerry.johnston@sfcollege.edu).

PELTOPHRYNE LEMUR (Puerto Rican Crested Toad). REFUGIA 
and DEFENSIVE BEHAVIOR. Very few natural history observa-
tions have been documented for Peltophryne lemur due to its 
rarity and semi-fossorial nature. Peltophryne lemur habitat in 
Puerto Rico is comprised primarily of arid to semi-arid areas 
containing an abundance of Karst limestone and well-drained 
soils at low elevations (< 200 m above sea level) (Lee 1992. USDI 
Fish Wildl. Serv., Caribbean Field Office, Boquerón, Puerto Rico). 
However, the species is also known to inhabit river beds, grassy 
fields, and moist forests (Garcia-Diaz 1967. Stahlia [10]:1–6; 
Moreno 1985. Unpubl. report, Puerto Rican Dept. Natural Re-
sources, San Juan). Outside of breeding events, P. lemur has 
been observed on, under, or in holes and crevices within lime-
stone rock, where it appears to seek protection from predators 
and refuge from the heat (Schmidt 1928. New York Acad. Sci. 

FiG. 1. Giant water bug (Lethocerus americanus) predation on Osteo-
pilus septentrionalis.

PH
O

TO
 B

Y 
M

AT
T 

KA
IL



Herpetological Review 44(1), 2013

NATURAL HISTORY NOTES     125

[10]:1–160; Johnson 1999. Endangered Spec. Bull. 24[3]:8–9; Ma-
tos-Torres 2006. M.S. Thesis. Univ. Puerto Rico, Mayagüez; pers. 
obs.). When disturbed, this toad often remains still and relies on 
cryptic camouflage to avoid detection (Schmidt 1928, op. cit.; 
pers. obs.). It is typical for biologists monitoring P. lemur to find 
them in limestone rock crevices, yet little has been documented 
regarding specific use of these microhabitats. During a radio te-
lemetry study in the Guánica State Forest in 1990, it was noted 
that toads used rock holes and crevasses for refuge during the 
day and would climb vertical rock faces to reach shelter in the 
limestone at least 45 cm above the ground (Lentini 2002. PRCT 
SSP Husbandry Manual. Toronto Zoo). Also in Guánica, a habi-
tat characterization study concluded that 53% of observed toads 
utilized rocky areas with cacti (limestone scrub) the majority of 
the time compared to other habitat types (scrubland, semi-ever-
green forest, and evergreen forest). It was surmised during this 
study that the use of limestone areas linked to subterranean wa-
ter and cave systems is an important adaptive factor for this spe-
cies since the toads have been previously found in underground 
caves (Matos-Torres 2006, op. cit.). 
 Herein we document additional refugia sites, verify the sus-
pected used of the head for defense (Rivero et al. 1980. Carib. 
J. Sci. 15:33–40), and relay further behavioral observations of P. 
lemur in Puerto Rico. On 2 Nov 2005, we observed newly meta-
morphosed toads at 0928 h climbing steep limestone rock 1.2 m 
above ground in search of refugia holes in Guánica (Fig. 1). At 
2130 h on 12 May 2010 at a reintroduction site near Arecibo, we 
found a male P. lemur protruding out of a hole on a steep ver-
tical dirt bank ca. 2.13 m above the ground (Fig. 2). The hole was 

most likely excavated and abandoned by a Todus mexicanus, 
an endemic species of bird that utilizes hillsides in the area to 
create nesting sites. At 2102 h on 16 May 2012, an adult male toad 
was observed in a presumed tarantula (Cyrtopholis portoricae) 
burrow (Fig. 3) in a mango plantation near Punta Ventana. Also 
in Ventana, near an ephemeral pond, between 1845 h and 2030 
h on 16 June 2012, 16 juvenile and adult toads (4.0–6.9 cm SVL) 
were found in limestone holes and crevices. During this event, 
two juvenile toads were sitting 4.0 cm apart within a single hori-
zontal crack measuring 3 cm tall x 15 cm wide x 7 cm deep. The 
entrances of the other holes utilized by toads ranged from 1.5 to 
4.5 cm wide and 2.0 to 4.5 cm tall. All of the toads inside of the 
holes were sitting with their heads facing outward from the side 
of large boulders. Depths of the holes from the rock surface to the 
head of each toad varied from 3.5 to 9.0 cm. Upon our approach, 
toads pulled backward, deeper into their holes, and tucked their 
lower jaw to the chest so that the bony top of the head formed a 
shield blocking the rest of the body. Several toads were also ob-
served pulling their closed eyes deep into their sockets for ad-
ditional protection. The vertical distance from the holes to the 
ground at Ventana ranged from 30.48 cm to 1.52 m. We have 
also observed individual crested toads utilizing the same holes 
as permanent refuge. On 13 June 2012 during the evening, two 
adult males were found in separate holes on the same vertical 
dirt bank as previously reported in May 2010. Passive Integrated 

FiG. 2. Male Peltophryne lemur utilizing an abandoned bird nest in 
vertical dirt bank.

FiG. 3. An empty tarantula burrow under a mango tree serves as ref-
uge for a male Peltophryne lemur. 

FiG. 1. Newly metamorphosed Peltophryne lemur scale steep lime-
stone in search of holes and crevices for shelter. 
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Transponder (PIT) tags were inserted into the toads, which were 
found in their respective holes five days later at 1220 h. Later that 
day at 2120 h, the toads were found foraging just outside of their 
holes under the cover of darkness. The hole openings were 2.5 
cm wide × 2.0 cm tall and 3.4 cm wide × 3.0 cm tall and were 1.82 
m and 1.52 m above the ground, respectively. 
 These observations were made while conducting research 
with permission of the USFWS, PRDNER, and private land-
owners. We thank them for their continued support.

CARLOS G. PACHECO, Ecological Services-Boquerón Field Office, Carr. 
301, Km 5.1 Barrio Corozo, Cabo Rojo, Puerto Rico 00622 (e-mail: Carlos_Pa-
checo@fws.gov); DIANE M. BARBER, Fort Worth Zoo, 1989 Colonial Park-
way, Fort Worth, Texas 76110, USA (e-mail: DBarber@fortworthzoo.org).

PHYLLOMEDUSA CAMBA. DEFENSIVE BEHAVIOR. Phyllom-
edusa camba is a species in the P. tarsius group distributed in 
Bolivia, Peru, and Brazil in the states of Amazonas, Acre, Mato 

Grosso, and Rondonia (Frost 2011. Amph. Species of the World; 
Rodrigues et al. 2011. Checklist [2]:397–399). On 03 Novem-
ber 2011, we observed the defensive behavior of an adult male 
P. camba at the Terra Indígena do Zoró, Mato Grosso, Brazil 
(10.31780°S, 60.51561°W, SAD69; elev. 179 m). When disturbed, 
the individual began secreating a milky venom from the doral 
glands (Fig. 1A), raised the body (Fig. 1B), and began making lat-
eral movements as if to attack the intruder (Fig. 1C).

UÉCSON SUENDEL COSTA DE OLIVEIRA, Universidade Federal de 
Rondônia, Coleção de Referência em Vertebrados Terrestres, Herpetologia 
(CRH-RO), Br 364 km 9.5, Cep – 76800-000, Porto Velho, Rondônia, Brazil 
(e-mail: uecson@gmail.com); ISRAEL CORREA DO VALE JUNIOR, (e-mail: 
israel_vale@yahoo.com.br) and FRANCISCO JOSE CARVALHO (e-mail: 
franciscojose_carvalho@hotmail.com), Kanindé – Associação de Defesa 
Etnoambiental, Cep - 76800-000, Porto Velho, Rondônia, Brazil.

RANA DRAYTONII (California Red-legged Frog). CANNIBAL-
ISM. Rana draytonii has been the subject of numerous research 
reports and notes documenting predation. Specifically, several 
predators have been reported for R. draytonii, including Great 
Blue Heron (Ardea herodias) (Fellers and Wood 2004. Herpetol. 
Rev 35:163), Loggerhead Shrike (Lanius ludovicianus) (Alvarez 
2005. Ecol. Restor. 23:66–67), American Bullfrog (Liothobates 
catesbeianus) (Jennings and Cook 2001. Herpetol. Rev. 33:182–
183), and several others (US Fish and Wildlife Service 2002. Re-
covery Plan for the California red-legged frog [Rana aurora dray-
tonii]. Portland, Oregon). Herein I report on mortality from the 
cannibalistic behavior of two life stages of this federally threat-
ened species.
 While monitoring a stock pond in eastern Contra Costa 
Co., California, USA (37.81708°N, 121.78768°W; elev. 601 m), 
I observed a larval R. draytonii appearing to feed on an object 
floating at the surface. Larvae of R. draytonii are typically ob-
served feeding within vegetation, likely filter-feeding on algae, 
protozoans, and phytoplankton from the surfaces and substrate 
within the pond (Stebbins and Cohen 1995. A Natural History of 
Amphibians. Princeton Univ. Press, Princeton, New Jersey. 316 
pp.). In this instance, upon close inspection with binoculars, 
I was able to determine that the larva engaged in feeding was 
R. draytonii and that the object on which it fed was a second R. 
draytonii larva. It appeared that the larva being consumed was 
still alive, although it moved very little. I observed that the pre-
dating larva appeared to feed by scraping the surface of its R. 
draytonii prey. This behavior continued for 12 minutes during 
my observations.
 During the same day, and at the same site, I observed approxi-
mately 245 post-metamorphic R. draytonii. While conducting in-
dividual counts I noted two distinct size cohorts. This is a typical 
observation at stock ponds in this general area, and likely reflects 
the metamorphosis of current-year larvae and larger R. draytonii 
metamorphosing after overwintering as larvae (Fellers et al. 2001. 
Herpetol. Rev. 32:156–157). On 26 occasions I observed the larger-
size cohort (approx. 50.8 mm), attempting to feed upon the 
smaller size cohort (approx. 25.4 mm) (Fig. 2). Feeding attempts 
typically started with the larger animal orienting toward the 
smaller. The larger frog remained motionless until the small frog 
moved, at which time the larger frog leapt directly at and onto 
the smaller with mouth agape. In 25 of the 26 observations of this 
activity, the smaller frog escaped. On one attempt, the larger frog 
was able to grasp and ultimately consume the smaller.
 These observations suggest that R. draytonii of two life stages 
number among the seasonally abundant resources utilized by 

FiG. 1. Phyllomedusa camba from Terra Indígena do Zoró, Mato 
Grosso, Brazil showing defensive behavior. A) Secreting milky toxins 
from the dorsal glands; B) raising the body; C) defensive movements 
towards the attacker. 
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both pre- and post-metamorphic R. draytonii and are taken by 
cannibalistic feeding. This cannibalism likely is opportunistic 
and provides a seasonally abundant source of protein for larvae 
and post-metamorphic frogs.
 These observations contribute to the greater understanding 
of the natural history and population dynamics within occupied 
breeding habitat for R. draytonii. Cannibalism witnessed in this 
species is likely common among many anurans, but may con-
found attempts to increase populations of this rare species.

JEFF A. ALVAREZ, The Wildlife Project, PO Box 579805, Modesto, Cali-
fornia 95357, USA; e-mail: jeff@thewildlifeproject.com.

RANA DRAYTONII (California Red-legged Frog). ASSOCIATION 
WITH BEAVER. A number of new observations are being report-
ed on microhabitat use by California Red-legged Frogs. Among 
these, Cook (1997. MS thesis, Sonoma State Univ., Rohnert Park, 
California. 23 pp.) reported on the use of microhabitat in a fresh-
water marsh by this species; Alvarez (2004. Herpetol. Rev. 35:85 
–86) documented the use of desiccation cracks in the bottoms of 
dry ponds by R. draytonii seeking shelter from extreme climatic 
conditions, and Alvarez et al. (in press. Amphibian Conserva-
tion and Biology) detailed the microhabitat use by ovipositing 
R. draytonii at several aquatic breeding habitats. Nonetheless, 
many natural history details related to this species remain un-
known or unreported, and land managers continue to use scant 

information to make management decisions in habitat occupied 
by R. draytonii. This potentially creates conditions under which 
this federally listed species may be harmed or killed during land 
management activities. Here we report the use of dams and bur-
rows (bank-lodges) constructed by beaver (Castor canadensis) as 
refugia for the R. draytonii.
 In Spring 2000, it was discovered that beaver naturally colo-
nized the upper portion of Kellogg Creek, downstream from Los 
Vaqueros Reservoir in Contra Costa Co., California, USA. This 
colonization was considered potentially damaging to mitigation 
developed for the construction of the reservoir, and catalyzed 
the design and implementation of a program to indirectly con-
trol the beavers through the removal of at least 24 beaver dams. 
 Two monitoring biologists were posted on-site during each 
dam removal to document any “take” of R. draytonii. Dams were 
removed with the aid of a backhoe equipped with a thumb. 
Twigs, branches, logs, and mud were grasped and pulled from 
the creek bed, and material was placed on the upper bank. Biolo-
gists maintained positions downstream of the dam and collected 
R. draytonii that were in harm’s way from debris or inundation 
(Fig. 1). Collected frogs were released unharmed within the creek 
channel after each dam was removed.
 During removal of the 24 beaver dams, 60 adult and subadult 
R. draytonii were collected and subsequently returned to the 
creek. Four R. draytonii larvae were also detected when a large 
portion of one beaver dam was removed and stranded the tad-
poles in the previously inundated areas. 
 Over subsequent months, post-removal surveys were con-
ducted along Kellogg Creek at various times to determine if bea-
vers had restored their dams and if R. draytonii and other spe-
cies were present. On one occasion, R. draytonii were observed 
utilizing a previously inundated burrow of a bank-lodge dug into 
the bank of Kellogg Creek. This burrow afforded refuge not only 
to the beavers and the R. draytonii, but also to Western Pond 
Tturtles (Actinemys marmorata), as observed during previous 
management actions (Alvarez 2006. Herpetol. Rev. 37:339).
 It is clear that the infrastructure—both dams and burrows 
associated with bank-lodges—resulting from beaver activity 
provides refuge microhabitat for R. draytonii. Beaver-dammed 
water bodies also provide breeding habitat for R. draytonii adults 
and rearing habitat for tadpoles. These sites should be treated 
as critical to the survival of local populations of this species; 

FiG. 1. Two adult Rana draytonii well-hidden within a beaver dam 
that was being removed along Kellogg Creek, Contra Costa Co., Cali-
fornia. 

FiG. 1. A larval Rana draytonii cannibalizing a conspecific at the sur-
face of a stock pond.

FiG. 2. Two size cohorts (frog on right is approx. 25 mm; frog on left is 
approx. 50 mm) of Rana draytonii, with the larger cannibalizing the 
smaller shortly after the photo was taken.
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removal of beavers or their dams within the range of R. draytonii, 
although potentially beneficial under certain circumstances, is 
likely to temporarily or permanently affect habitat suitability 
for this federally threatened species. Such removals should be 
avoided to the greatest extent possible.
 Considering that beavers are native to the Central Valley of 
California and some streamcourses in surrounding foothills 
(Grinnell et al. 1937. Fur-bearing Mammals of California: Their 
Natural History, Systematics, and Relations to Man. Univ. of Cali-
fornia Press, Berkeley. 777 pp.), beavers and R. draytonii likely 
co-evolved over much of the range of both species. Careful con-
sideration should be made before controlling beavers within the 
range of this rare anuran species.

JEFF A. ALVAREZ, The Wildlife Project, PO Box 579805, Modesto, Cali-
fornia 95357, USA (e-mail: jeff@thewildlifeproject.com); MARY A. SHEA, 
Contra Costa Water District, 100 Walnut Blvd. Brentwood, California 94513, 
USA (e-mail: MShea@CCWater.com); SARAH M. FOSTER, The Wildlife Proj-
ect, PO Box 579805, Modesto, California 95357, USA (e-mail: aspetree@
yahoo.com). 

RANA LUTEIVENTRIS (Columbia Spotted Frog). MAXIMUM 
SIZE. Similar to other species in the Rana boylii group (Hillis 
and Wilcox 2005. Mol. Phylogenet. Evol. 34:299–314), Rana lu-
teiventris is size-dimorphic in favor of females (Davis and Ver-
rell 2005. Can. J. Zool. 83:702–711; Reaser 2000. Can. J. Zool. 
1158–1167; Turner 1960. Ecol. Monogr. 30:251–278), so females 
reach the body-size maximum. Bull (2005. Ecology of the Colum-
bia Spotted Frog in Northeastern Oregon. USDA, Forest Service, 
PNW-GTR-640. 45 pp.) reported the maximum body size for R. 
luteiventris, a 100 mm SVL female. Here, we augment that maxi-
mum.
 While examining western North American ranid frogs for 
misidentifications at the Charles R. Conner Museum (CRCM), 
Washington State University (WSU), Pullman, Washington, we 
noted an unusually large female R. luteiventris (CRCM 42-34; Fig. 
1). Conveniently preserved flat, this female measured 127 mm 

SVL. The specimen’s tags and the CRCM catalog give the collec-
tion locality as simply Pullman, Whitman County, Washington 
(~46°73’N, 117°17’W, WGS 84; elev. ~750 m). However, the cat-
alog also reveals that Roy D. Shenefelt, curator of the entomology 
collection at WSU (then Washington State College) around that 
time, collected this animal on 26 March 1942. No further details 
are available for this specimen, but the catalog provides locality 
modifiers for the two other vertebrates collected by Shenefelt, 
so the Pullman locality likely means Pullman proper rather than 
somewhere in the vicinity.
 Three aspects of this observation merit comment. Recent 
phylogenetic work on R. luteiventris has revealed deep genetic 
subdivisions that may warrant taxonomic recognition (Funk et 
al. 2008. Mol. Phylogenet. Evol. 49:198–210). Based on locality, 
our large R. luteiventris falls within the area of what Funk et al. 
(2008, op. cit.) label as the Northern clade, which extends from 
southeastern Oregon to the Yukon Territory, Canada. Maximum 
sizes reported for R. luteiventris attributable to the remaining 
two clades of Funk et al. (2008, op. cit.) differ substantially (79 
mm SVL for the Utah clade: Morris and Tanner 1969. Great Basin 
Nat. 29:45–81; and 90 mm SVL for the Great Basin clade: Reaser 
2000, op. cit.), but whether variation among clades reflects any 
phylogenetic signal is unclear. Second, among native ranid frogs 
in western North America, the size of this female is exceeded only 
by R. draytonii, for which the maximum is 138 mm SVL (Hayes 
and Miyamoto 1984. Copeia 1984:1018–1022). Lastly, given that 
shrinkage is a typical artifact of long-term preservation (Deich-
mann et al. 2009. Phyllomedusa 8:51–58), our measurement of 
this 70-year-old specimen likely underestimates its size in life.
 Richard Zack generously provided information on R. Shene-
felt. A USFWS Competitive State Wildlife Grant (CFDA# 15.634) 
supported the work of MPH.

MARC P. HAYES, Washington Department of Fish and Wildlife, Habitat 
Program, 600 Capitol Way North, Olympia, Washington 98501-1091, USA 
(e-mail: hayesmph@dfw.wa); KELLY M. CASSIDY, Charles R. Conner Mu-
seum, School of Biological Sciences, Washingon State University, Pullman, 
Washington 99164-4236, USA (e-mail: connermuseum@wsu.edu).

RANA SYLVATICA (Wood Frog). LEUCISM. On 2 June 2012 a sin-
gle leucistic Rana sylvatica was captured by Campbell Schneider 
in a pond in Vanderhoof, British Columbia, Canada (54.026022°N, 
124.049758°W). Luce and Moriarty (1999. Herpetol. Rev. 30:94) 

FiG. 1. Large female Rana luteiventris (CRCM 42-34) collected at Pull-
man, Washington, USA on 26 March 1942. FiG. 1. Leucistic Rana sylvatica, British Columbia, Canada.
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reported the first record of an albino, however, to the best of our 
knowledge this is the first record of leucism reported for this spe-
cies. The leucistic individual was transported to the University of 
Northern British Columbia for photographs and measurement 
(2.8 mm SVL, 1.55 g). After analysis, the frog was returned to its 
pond of origin. The specimen was ivory yellow to orange and 
pinkish on the limbs, but the eyes retained their color and some 
dark flecks could be seen on the face (Fig. 1). Pigmentation pres-
ent in the eyes is a key diagnostic that distinguishes leucism from 
albinism. However, the frog’s viscera were also darkly pigmented 
and could be seen through the dermis.

MARK THOMPSON (e-mail: mark.thompson@unbc.ca) and ROY V. 
REA (e-mail: reav@unbc.ca), Ecosystem Science and Management Pro-
gram, University of Northern British Columbia, 3333 University Way, Prince 
George, British Columbia, V2N 4Z9, Canada.

RHACOPHORUS FEAE (Thao Whipping Frog). HABITAT. Rha-
cophorus feae is a poorly known, large-bodied rhacophorid from 
Asia. During amphibian and reptile surveys at high-elevations in 
Pu Hoat Proposed Nature Reserve, Que Phong District, Nghe An 
Province, Vietnam (19.66°N, 104.79°E, ca. 1300 m elev.), we un-
covered an adult female R. feae in a terrestrial shelter site. The in-
dividual was discovered at 1550 h on 14 April 2011 while survey-
ors were raking leaf litter 15 m from a pond, and was covered by a 
3-cm-thick layer of litter. The temperature and relative humidity 
at the time were 18.6°C and 100%, respectively. When uncovered, 
the frog displayed the defense posture previously documented 
for the species (Le and Rowley 2010. Herpetol. Rev. 41:342). Our 
discovery of R. feae in a terrestrial shelter site was unexpected for 
a tree frog that was thought to be arboreal. However, terrestrial 
retreat sites have been recorded previously in Rhacophorus 
(for the more terrestrial species R. schlegelii; Ihara 1999. Japan. 
J. Herpetol. 18:39–44) and in arboreal treefrogs in the family 
Hylidae (Rowley and Alford 2007. Dis. Aquat. Org. 77:1–9).

DAU QUANG VINH, Institute of Ecology and Biological Resources, 18 
Hoang Quoc Viet, Hanoi, Vietnam (e-mail: dauquangvinh@yahoo.com.vn); 
JODI J. L. ROWLEY, Australian Museum, 6 College St, Sydney, NSW, 2010, 
Australia (e-mail: jodi.rowley@austmus.gov.au); HOANG XUAN QUANG, 
Department of Zoology, Vinh University, 182 Le Duan St, Vinh City, Nghe 
An Province, Vietnam. 

RHACOPHORUS VIRIDIS VIRIDIS (Okinawa Green Tree Frog). 
PREDATION. Anuran amphibians are vulnerable to various 
predators at all stages of their life history (Wells 2007. The Ecol-
ogy and Behavior of Amphibians. Univ. Chicago Press, Chicago, 
Illinois. 1148 pp.). Spiders seem to be the most important in-
vertebrate predators of anurans (Toledo 2005. Herpetol. Rev. 
36:395–400), although few reports have been published on Asian 
species (Hamidy et al. Herpetol. Rev. 41:66–67; Riehl et al. 2008. 
Herpetol. Rev. 39:77–78).
 Rhacophorus v. viridis is a common species distributed in the 
Okinawa Islands, Ryukyu Archipelago, occurring in forests from 
lowlands to montane regions. On 9 May 2011 at 1955 h, I de-
tected the spider Heteropoda cf. simplex (Sparassidae) grasping 
the abdominal region of a recently metamorphosed R. v. viridis 
at a garden pond of Nakagami-gun, Okinawa Prefecture, Japan 
(Fig. 1). The air temperature was 25.2°C and relative humidity 
was 88%. The spider with its prey was first found on the under-
side of an Asplenium setoi leaf, located ca. 1.5 m above water sur-
face and 18 cm above the ground. The frog was immobile, prob-
ably due to paralysis caused by the spider venom. Unfortunately, 
the spider was disturbed by photography and escaped into veg-
etation.
 Metamorphosing R. v. viridis descend to the terrestrial hab-
itat with an unabsorbed long tail. When darkness approaches, 
metamorphosing frogs move away from the pond to climb sur-
rounding vegetation. Mean snout–vent length of newly meta-
morphosed R. v. viridis is 20.6 ± 0.86 mm SD (range 18.0–22.5 
mm, N = 74). It takes about two days to absorb the tail. As the 
prey frog in this case had a relatively long tail, it was likely cap-
tured by the spider shortly after leaving the water. The spider 
(cephalothorax + abdomen) was estimated at ca. 2 cm in length.

SATOSHI TANAKA, Okinawa Prefectural Museum and Art Museum, 
Omoromachi, Naha, Okinawa 900-0001, Japan; e-mail: stanknewt@gmail.
com.

RHAEBO HAEMATITICUS (Litter Toad) and CRAUGASTOR 
FITZINGERI (Fitzinger’s Rain Frog). REPRODUCTIVE BE-
HAVIOR. Rhaebo haematiticus and Craugastor fitzingeri are 
common tropical leaf litter frogs that can be found sympatri-
cally from Honduras to Colombia in lowland and premontane 
wet and moist forests. Rhaebo haematiticus is a moderate-sized 
toad (males 42–62 mm SVL, females 50–80 mm) that reproduces 

FiG. 1. Rhacophorus feae uncovered in diurnal shelter site under leaf 
litter, Nghe An Province, Vietnam.

FiG. 1. The spider Heteropoda cf. simplex grasping a metamorphosed 
Rhacophorus v. viridis.
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by depositing strings of eggs in rocky pools along streams. Crau-
gastor fitzingeri is also moderately sized but is generally smaller 
(males 24–35 mm SVL, females to 52 mm) and likely reproduces 
by depositing terrestrial, direct-developing eggs (Guyer and 
Donnelly 2004. Amphibians and Reptiles of La Selva, Costa Rica 
and the Caribbean Slope: A Comprehensive Guide. Univ. Cali-
fornia Press, Berkeley).
 Interspecific amplexus has been reported numerous times 
for anurans, both among closely related species that in some 
cases can create hybrid offspring (Lamb et al. 1990. J. Evol. 
Biol. 3:295–309; Christman et al. 2000. Herpetol. Rev. 31:99–100; 
Lind et al. 2003. Herpetol. Rev. 34:234–235; Ritchie et al. 2008. 
Herpetol. Rev. 39:80; Turner 2012. Herpetol. Rev. 43:123) and 
among more distantly related and dissimilar species (Grogan 
and Grogan 2011. Herpetol. Rev. 42:89–90; Manzano and Corzas 
2011. Herpetol. Rev. 42:84; Streicher et al. 2010. Herpetol. Rev 
41:208). Misdirected amplexus has also been reported with inan-
imate objects (Streicher 2008. Herpetol. Rev. 39:75). Instances of 
breeding interference due to interspecific amplexus may nega-
tively affect species demographics of sympatric species (Pearl et 
al. 2005. Am. Midl. Nat. 154:126–134). Here, we report amplexus 
between two individuals of markedly different sizes from unre-
lated taxa with different reproductive modes.
 At 1442 h on 22 Aug 2012, a male C. fitzingeri was observed 
in amplexus with a large female R. haematiticus in the Arbo-
retum at the La Selva Biological Station in Sarapiquí, Costa Rica 
(10.430055°N, 84.011102°W). They were sighted when the ob-
servers were 50 cm in approach distance from the pair, and the 
female R. haematiticus jumped. Jumping did not appear to in-
terfere with amplexus. The frogs maintained their position until 
at least 1510 h when the observers returned to take more photos. 
The frogs were found in an area that is maintained with regular 
mowing, under the shade and leaf litter of mature Casearia cor-
ymbosa and Hieronyma alchorneoides trees.

JENNIFER L. STYNOSKI (e-mail: stynoski@gmail.com), ENRIQUE 
CASTRO, and ORLANDO VARGAS RAMIREZ, Organization for Tropical 
Studies, Apartado Postal 676-2050, San Pedro de Montes de Oca, Costa Rica.

RHINELLA MARINA (Cane Toad). DIET. The diet of Rhinella ma-
rina has been reported by several authors (Zug and Zug 1979. 
Smithson. Contrib. Zool. 284; Murray and Lampo 1996. J. Her-
petol. 30[1]:73–76). Its diet is mostly composed of insects and 

different species of invertebrates. There are also reports on the 
predation of R. marina on several species of vertebrates (Lever 
2001. The Cane Toad. Westbury, Otley; Beckmann and Pizzato 
2011. Herpetol. Rev. 42[4]:592). Snakes (Typhlops) have been re-
ported as food in a study of its natural distribution in the Philip-
pine Islands (Rabor 1952. Copeia 1952:281–282).
 On 10 April 2011 on the Pacific Coast in Playa Linda Ixtapa–
Zihuatanejo (17.681986°N, 101.644333°W), Guerrero, Mexico, we 
found a R. marina preying on the semiaquatic colubrid snake, 
Leptodeira maculata. Both animals were observed at 2130 h in a 
tropical deciduous forest, at about sea level. The toad and snake 
were photographed and left without disturbance. This is the first 
report of predation on a snake by R. marina in its natural distri-
bution.

XOCHITL AGUILAR-MIGUEL, Centro de Investigacion en Recursos 
Bioticos, Universidad Autonoma del Estado de Mexico, Instituto Literario 
#100, Toluca, Estado de Mexico, Mexico (e-mail: sxaguilar@gmail.com); 
GUSTAVO CASAS-ANDREU, Instituto de Biologia, Universidad Nacional 
Autonoma de Mexico, Ciudad Universitaria, 04510, Mexico, D.F. Mexico (e-
mail: gcasas@ibiologia.unam.mx).

RHINELLA SCHNEIDERI (Cururu Toad). PREDATION. Anurans 
are often a food source of passerines and other bird species in 
neotropical forests (Poulin et al. 2001. J. Trop. Ecol. 17:21–40). 
Some species of birds are dietary generalists and opportunisti-
cally prey on anurans (Toledo et al. 2007. J. Zool. 271:170–177).
 Rhinella schneideri is a large toad included in the Rhinella 
marina group (Pramuk et al. 2007. Global Ecol. Biogeogr. 16:1–
12), and is widely distributed in South America (Pramuk 2006. 
Zool. J. Linn. Soc. 146:407–452). This species is commonly 
found in open, urban areas and has a wide distribution in South 
America, from the Atlantic coast (Ceará to Rio Grande do Sul, 
Brazil), eastern Amazon in Paraguay, Bolivia, Argentina, and 
Uruguay (Frost 2011. Amphibian Species of the World: an Online 
Reference. Ver. 5.5. http://research.amnh.org/vz/herpetology/
amphibia/; American Museum of Natural History, New York), 
occurring also in Brazilian savannah (Colli et al. 2002. In Oliveira 
and Marquis [eds.], The Cerrados of Brazil: Ecology and Natural 
History of a Neotropical Savanna, pp. 223–241. Columbia Univ. 
Press, New York).
 The Guira Cuckoo, Guira guira, is a species of the subfamily 
Crotophaginae and is widely distributed through South America 

FiG. 1. Male Craugastor fitzingeri, a terrestrial breeder, in amplexus 
with female Rhaebo haematiticus, an aquatic breeder, in the leaf lit-
ter at La Selva Biological Station, Costa Rica.

FiG. 1. Rhinella marina preying on a juvenile Southwestern Cat-eyed 
Snake (Leptodeira maculata), at Playa Linda Ixtapa–Zihuatanejo, 
Guerrero, Mexico.
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(Sick 1997. Ornitologia Brasileira. Editora Nova Fronteira, Rio de 
Janeiro. 912 pp.). This species is common in areas affected by 
human activities, including deforested areas, urban areas, and 
crop fields (Mesquita 2009. Ararajuba 17:84–85). Here we report 
the attempted predation of a juvenile R. schneideri by the Guira 
Cuckoo.
 On 7 Jan 2012 around 0915 h, in a semi-deciduous forest 
fragment near a swampy area in the Baguaçú Ecological Park 
(21.22000°S, 50.42833°W; 353 m elev.), in an urban area of Ara-
çatuba, state of São Paulo, Brazil, we heard the vocalization of 
a group of Guira Cuckoos on the aquatic macrophyte, Pistia 
stratiotes, in a swampy area. After a few minutes, the birds were 
photographed during flight, with one of the individuals holding 
a juvenile R. schneideri. The bird grasped the toad by its hind 
leg, thereby avoiding the parotoid macroglands (Fig. 1). The R. 
schneideri was identified by the presence of the parotoid mac-
roglands from digital photographs taken with a Canon EOS 7D 
with a Canon 100–400 mm f/4.5-5.6L lens.
 Species of the genus Rhinella produce toxic secretions from 
the skin and parotoid macroglands, protecting them from preda-
tors (Cardoso and Sazima 1977. Cienc. Cult. 29:1130–1132). How-
ever, our observations do not allow us to say if the poison is ef-
fective against the Guira Cuckoo. 
 Our record suggests that anurans that produce toxic secre-
tions for defense are subject to opportunistic predation by gen-
eralist species of birds such as the Guira Cuckoo. Predation of 
other anurans by the Guira Cuckoo is rare and limited to few 
reports: Physalaemus cf. fuscomaculatus (Kokubum and Zacca 
2003. Herpetol. Rev. 34:232–233), Leptodactylus ocellatus (Re-
penning et al. 2009. Zoologia 26:443–453), Rhinella granulosa 
(Mesquita 2009, op. cit.), Rhinella cf. henselli (Gomes 2009. Atual. 
Ornitol. 151:8–9), and Pseudis platensis (Landgref-Filho et al. 
2011. Herpetol. Rev. 42[1]:90). We believe that our record prob-
ably represents an attempted predation, rather than predation 
per se, because the toad was alive when observed.
 We thank D. L. Santos for suggestions on earlier versions of 
this manuscript, P. S. Bernarde for identification of the R. schnei-
deri, and T. S. Ribeiro for corrections and suggestions on the Eng-
lish translation. The Coordenação de Aperfeiçoamento de Pes-
soal de Nível Superior (CAPES) provided financial support to F. 
H. Oda.

ANDRÉ LUIZ FRAGA BRISO, Universidade Estadual Paulista Júlio de 
Mesquita Filho, Rua José Bonifácio, 1193 Vila Mendonça, CEP 16015-050, 
Caixa-Postal 341, Araçatuba, SP, Brazil (e-mail: alfbriso@foa.unesp.br); FAB-
RÍCIO HIROIUKI ODA, Programa de Pós-Graduação em Ecologia de Ambi-
entes Aquáticos Continentais, Universidade Estadual de Maringá, Nupélia 
- Núcleo de Pesquisas em Limnologia, Ictiologia e Aqüicultura, Laboratório 
de Ictioparasitologia - Bloco G-90, Av. Colombo, 5790, CEP 87020-900, 
Maringá, PR, Brazil (e-mail: fabricio_oda@hotmail.com); VÍTOR AZARIAS 
CAMPOS, Programa de Pós-Graduação em Ecologia e Conservação da Bio-
diversidade, Instituto de Biociências, Universidade Federal de Mato Grosso, 
Av. Fernando Corrêa da Costa, s/n, CCBS-II, Boa Esperança, CEP 78060-900, 
Cuiabá, MT, Brazil (e-mail: vitorazariascampos@hotmail.com). 

SCAPHIOPUS HURTERII (Hurter’s Spadefoot). LEUCISM. Leu-
cism (or partial albinism) is a condition in which an animal 
lacks most or all of the melanin in its skin but retains most of 
the pigment in its eyes (in true albinism the eye pigment is lack-
ing as well; Warham 2005. Elsevier’s Dictionary of Herpetologi-
cal and Related Terminology. Bournemouth, England. 227 pp.). 
Both leucism and albinism have been reported in a number of 
anurans including the American Bullfrog (Lithobates catesbeia-
nus; Mitchell and McGranaghan 2005. Banisteria 25:51), Foothill 
Yellow-legged Frog (Rana boylii; Norman and Moller 2002. Bull. 
Chicago Herpetol. Soc. 37:2–3), and Burrowing Toad (Rhinella 
fernandezae; Lopez and Ghirardi 2011. Belg. J. Zool. 141:59–61). 
In this note, we report the first documented occurrence of leu-
cism in Scaphiopus hurterii.
 On 5 May 2012 at Boehler Seeps and Sandhills Preserve, lo-
cated in Atoka Co., Oklahoma, USA (34.17091°N, 95.88964°W) we 
encountered a recently metamorphosed (SVL 16 mm), leucistic 
S. hurterii. Its skin was a light pink color except for its dermal tu-
bercles, which were red with a black spot in the middle (Fig. 1). Its 
eyes were largely black, but they retained some of their normal 
gold coloration. The eyes appeared blue when viewed through 
the skin. Its ventral surface was transparent, and internal organs 
could be seen through the skin.
 During the summer of 2012, 433 recently metamorphosed 
S. hurterii were captured in traps, and many others were ran-
domly encountered, but this was the only one that was leucistic. 
Both leucism and albinism have been reported in tadpoles of the 
Eastern Spadefoot (S. holbrookii), but to our knowledge this is 
the first report of leucism in S. hurterii (Feinberg and Hoffmann 
2004. Herptol. Rev. 35:377; Johnston and Johnston 2006. Herptol. 
Rev. 37:211–212).

FiG. 1. Leucistic Scaphiopus hurterii alongside a normally pig-
mented conspecific.

FiG. 1. An adult Guira Cuckoo, Guira guira, holding a Rhinella schnei-
deri by its hind leg during flight in a swampy area at the Parque 
Ecológico do Baguaçú, Araçatuba municipality, state of São Paulo, 
Brazil.
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DONALD T. McKNIGHT (e-mail: Donald222@live.missouristate.edu) 
and DAY. B. LIGON, Department of Biology, Missouri State University, 901 
South National Avenue, Springfield, Missouri 65897, USA.

ZACHAENUS CARVALHOI (Carvalho’s Bug-eyed Frog). REPRO-
DUCTION. Zachaenus carvalhoi is a little-known species that 
occurs in the leaf litter of the Atlantic Rainforest in few localities 
of southeastern Brazil (Sales and Maciel 2010. Check List 6:458–
459). Zachaenus carvalhoi and Z. parvulus are the only members 
of the genus. Zachaenus carvalhoi is categorized as Data Defi-
cient in the IUCN Redlist, due to the lack of information on its 
occurrence and biology. On 18 Oct 2010, an adult female Z. carv-
alhoi (34.8 mm SVL) was captured in a pitfall trap inside a forest-
ed area in the Serra Brigadeiro State Park (20.7219°S, 42.4786°W, 
SAD 1969; 1380 m elev.), in the municipality of Araponga, Minas 
Gerais state, Brazil. The specimen was sacrificed using 5% xylo-
cain cream, and preserved in 10% formalin. After dissection, 37 
eggs were found; average egg diameter was 3.5 ± 0.16 mm (3.14–
3.78 mm). The voucher was deposited in the herpetological col-
lection of the Museu de Zoologia João Moojen, Universidade 
Federal de Viçosa, Minas Gerais, Brazil (MZUFV 10642).
 Both body size (34.8 mm SVL) and clutch size (37 eggs) re-
ported herein are greater than those for Z. parvulus, where the 
mean body size was 21.1 ± 5.7 mm (12.7–10.9; N = 29) and clutch 
size was 12.6 ± 2.6 eggs (10–16; N = 9) (Van Sluys et al. 2001. J. 
Herpetol. 35:322–325). However, the eggs size of Z carvalhoi 
(mean diameter 3.47 mm) is within the range (1.5–4.2 mm) re-
ported for Z. parvulus (Van Sluys et al. 2001, op. cit.). There was 
no relationship between female body size (FBS) and number of 
eggs reported for Z. parvulus, although the authors suggested 
the small sample size influenced the analysis. Additional studies 
are necessary to clarify the relation between FBS and clutch size 
in Z. carvalhoi.
 We thank Universidade Federal de Viçosa for logistic support 
and Fundação de Amparo à Pesquisa do Estado de Minas Gerais 
(FAPEMIG, CRA-APQ-02370-09) for financial support. The col-
lecting permits were provided by the Instituto Brasileiro do Meio 
Ambiente e dos Recursos Naturais Renováveis (IBAMA) #20857-2 
and Instituto Estadual de Florestas (IEF) #071-09ii.

CAROLINA COELHO-AUGUSTO (e-mail: carolcoelhoas@yahoo.com.
br) and MÁRIO RIBEIRO MOURA, RENATO NEVES FEIO, Museu de Zoo-
logia João Moojen, Universidade Federal de Viçosa, CEP 36570-000, Viçosa, 
MG, Brazil.

TESTUDINES — TURTLES

CHELYDRA SERPENTINA (Snapping Turtle). NEST INUNDA-
TION. As part of a study of Wood Turtle (Glyptemys insculpta) 
nesting ecology in Nova Scotia, Canada, nests were recorded 
and covered with predator exclusion screens. During this study a 
Chelydra serpentina was observed nesting in the area on 21 June 
2008; although the nest was not covered, its location was noted. 
On 2 August 2008, heavy rains caused the water to rise in the 
river and flood the nest beach containing this C. serpentina nest 
as well as six Wood Turtle nests. The beach remained inundated 
for five days.
 When the water receded one egg from each of three Wood 
Turtle nests was excavated, removed, and dissected; all three em-
bryos were dead. Subsequently, all Wood Turtle eggs and the eggs 
from the known C. serpentina nest were excavated and removed 
for dissection. All 22 fertile Wood Turtle eggs contained dead 
embryos, ranging from 40–58 days of development. However, 

of the first three C. serpentina eggs dissected, two contained live 
embryos. The remaining 12 eggs were allowed to complete in-
cubation. Eight eggs hatched following a total incubation time 
of 78–81 days. Of the remaining four eggs, three had no visible 
development and one contained a fully developed embryo that 
failed to emerge. 
 Of the eight C. serpentina hatchlings, three had some form 
of visible deformity. Two had a minor deformity in the form of a 
slightly crooked, or bent, tail. The third was more severe, with the 
tail curving 360 degrees, a misshapen carapace, and an apparent 
inability of the hatchling to open its mouth to feed. In compar-
ison, of 38 C. serpentina hatchlings from two clutches that were 
not inundated, no deformities were observed. 
 As the excavated C. serpentina eggs were originally assumed 
to be dead, they were not handled gently and spent some time in 
a moving vehicle without appropriate substrate. Consequently, 
it is unknown if the deformities of these hatchlings resulted from 
egg handling or temperature extremes during early develop-
ment, the inundation, or genetic anomalies. 

WENDY HOLMAN (e-mail: wendygholman@gmail.com), STEVE 
MOCKFORD (e-mail: stephen.mockford@acadiau.ca), and TOM HER-
MAN, Biology Department, Acadia University, Wolfville, Nova Scotia, B4P 
2R6, Canada.

CHRYSEMYS PICTA (Painted Turtle). SIAMESE TWINS. At ca. 
0900 h on 13 April 2002, while searching a residential area around 
a pond in Wayne Co., Indiana, USA (39.7975°N, 84.96388°W) for 
spring-emerging hatchling Painted Turtles, I noticed an open 
Painted Turtle nest cavity (not uncommon in April in this area). 
Upon closer inspection, it was clear that the cavity had been 
breached by emerging hatchlings, but that two hatchlings re-
mained in the nest because they were not capable of crawling 
out. Although fully developed, of near equal size, and very ac-
tive (Fig. 1), they had been unable to leave the nest cavity be-
cause they were conjoined along the plastral midline. Twinning 
in turtles is not uncommon (e.g., Tucker and Janzen 1997. Co-
peia 1997:166–173; and references therein); however, this is the 
first record for the widespread and common Painted Turtle. In 

FiG. 1. Conjoined twins of Chrysemys picta found in nest cavity in In-
diana.
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addition, my observation demonstrates that conjoined twins are 
capable of overwintering successfully in the nest, but also sug-
gests that in nature they probably are unable to leave the nest 
due to locomotor difficulties.

JOHN B. IVERSON, Department of Biology, Earlham College, Rich-
mond, Indiana 47374, USA; e-mail: johni@earlham.edu.

LEPIDOCHELYS OLIVACEA (Olive Ridley Seaturtle). ASSO-
CIATION WITH PLANES MARINUS (Columbus Crab). Lepido-
chelys olivacea has a wide-ranging distribution in tropical and 
subtropical oceans, and is perhaps the most abundant species 
of the Cheloniidae (Plotkin 2007. Biology and Conservation of 
Ridley Sea Turtles. John Hopkins University Press, Baltimore, 
Maryland. 356 pp.). Planes is a genus of small oceanic crabs also 
widespread in the tropical and subtropical areas of the world, 
all known as Columbus crabs. Three species are currently rec-
ognized; Planes marinus is recorded in Brazil from the states 
of São Paulo throughout Santa Catarina (Melo 1996. Manual 
de Identificação dos Brachyura [Caranguejos e Siris] do Litoral 
Brasileiro. Plêiade/Fapesp, São Paulo. 603 pp.). An association 
between Columbus crabs and cheloniid turtles is well-known, 
however the nature of this relationship has been controversial. 
An older view suggested that the crabs feed on turtles feces, 
but recent authors suggest a mutualistic relationship, where 
the crabs feed on turtles’ parasites during the day and use the 
turtles as floating devices to feed on neuston at night (Daven-
port 1994. J. Mar. Biol. Assoc. U.K. 74:735–737; Frick et al. 2004. 
J. Crustacean Biol. 24[2]:350–355). According to Frick et al. (op. 
cit.), the crabs benefit the turtles by eating the encrusting para-
sites, thus improving their hydrodynamics, while the carapaces 
of the turtles provide shelter, food, and dispersion capability for 
the crabs. Despite these possible advantages, P. marinus was the 
only species of the genus that had never been reported as an sea 
turtle epibiont (Frick et al. 2006. Mar. Turt. Newsl. 111[4]:12–14). 
The first report of this association was from the Hawaiian Islands 
to the eastern tropical Pacific Ocean (Frick et al. 2011. Mar. Biol. 
158:1699–1708). Here, we present the first known occurrence of 
P. marinus in association with sea turtles in the Atlantic Ocean. 
Also, the known area of occurrence of the crab is expanded to 
the northeastern coast of Brazil. We found three specimens of P. 
marinus on two Lepidochelys olivacea collected in the Economic 
Exclusive Zone of Northeastern Brazil (ZEE-NE). The turtles were 

collected accidently by the longline fishery vessel Ghandi. The 
turtles were inspected, photographed, and released. The crabs 
were collected between the tail and the carapace of the turtles 
(Fig. 1), fixed in 70% ethanol, and deposited in the carcinologi-
cal collection of the Museum of Zoology of the University of São 
Paulo (MZUSP 27695). The two ovigerous females and one adult 
male were collected between 24 and 29 August 2004. The geo-
graphic coordinates are 1.55°S, 30.13°W and 1.23°S, 30.33°W for 
the females and male, respectively.

ALLYSSON P. PINHEIRO (e-mail: allyssonpp@yahoo.com.br) and 
FRANCISCO R. V. FREITA, Universidade Regional do Cariri – URCA; Rua 
Cel. Antônio Luis, 1161, Pimenta; 63100-000 Crato, CE, Brazil; W. SANTA-
NA, Universidade Sagrado Coração – USC, Rua Irmã Arminda, 10-50, Jd. 
Brasil, 17011-160 Bauru, SP, Brazil.
 
STERNOTHERUS MINOR (Loggerhead Musk Turtle). DIET. Ster-
notherus minor is primarily a riverine species and is known as an 
opportunistic dietary generalist. Its diet consists of a variety of 
aquatic food items, especially insects and mollusks. As body size 
increases, head morphology characteristics, including hypertro-
phied head muscles and broadened alveolar plates, also change 
allowing for feeding heavily on mollusks (Ernst and Lovich 2009. 
Turtles of the United States and Canada. Johns Hopkins Univer-
sity Press, Baltimore, Maryland. 827 pp.). Most reports on the 
diet of S. minor are from Florida spring habitats (Berry 1975. Co-
peia 1975:692–701). Here, we report on a snake-skin shed from a 
diet sample of S. minor.
 At 1230 h on 4 August 2012, we captured an individual female 
S. minor (maximum straight-line carapace length = 112.26 mm) 
in a fish-baited hoop trap near the confluence of Ichawaynoch-
away and Chickasawhatchee Creeks in Baker Co., Georgia, USA. 
Following the capture, the individual was cleaned by scrubbing 
the carapace and plastron to remove any mud and algae. The ax-
illary and inguinal regions of the turtle were scrubbed and rinsed 
and leeches were removed from all parts of the body. The indi-
vidual was kept in a plastic bin with two liters of stream water. 
The bin was covered by window screening secured by binder 
clips to not allow the turtle to escape. At the end of six hours, 
fecal material was found in the bottom of the tank and several 
pieces of snake shed were discovered, including both ventral 
and dorsal snake scales. The snake shed had long, highly keeled 
scales. As far as we know, snake-skin shed, of any species, has 
not been reported in the diet of S. minor. Although identifica-
tion of the snake shed to species level was not possible, we sus-
pect the shed belonged to the genus Nerodia. The Brown Water-
snake (Nerodia taxispilota) is a common species found along the 
margins of streams in Georgia, and was observed multiple times 
while trapping this reach of Ichawaynochaway Creek.
 Shed snake skin has also been found in the diet of Eastern 
Mud Turtle (Kinosternon subrubrum) from riverine habitat 
(Steen et al. 2012. Herpetol. Rev. 43:639). Dermatophagy (shed-
skin eating) has been described for several groups of amphib-
ians and reptiles, but often occurs by individuals eating their 
own skin or that of conspecifics (Weldon et al. 1993. J. Herpetol. 
27:219–228). Sternotherus minor has been reported to eat car-
rion and non-nutritional foods like rock and detritus that are 
assumed to have been accidentally swallowed (Folkerts 1968. J. 
Herpetol. 2:171–173). They are also known to feed among algal 
mats and other substrates and it is possible that this is how the 
snake shed was ingested. 
 We thank John Jensen, Kevin Stohlgren, Andrew Durso, and 
David Steen for help in attempting to identify the snake species. 

FiG. 1. Ecological association between Lepidochelys olivacea and the 
crab Planes marinus.
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TERRELL (e-mail: vkinney@uga.edu), Warnell School of Forestry and Natu-
ral Resources, University of Georgia, 180 E. Green Street, Athens, Georgia 
30605, USA.

TERRAPENE CAROLINA TRIUNGUIS (Three-toed Box Turtle). 
DIET. Terrapene carolina is considered omnivorous, eating a 
wide variety of plant and animal foods. Mammals documented 
as food items, typically as carrion, include mice (Mus musculus, 
Peromyscus leucopus, P. maniculatus), voles (Microtus pennsyl-
vanicus), shrews (Blarina sp., Cryptotis parva, Sorex sp.), and a 
bovine (Bos taurus) (Ernst and Lovich 2009. Turtles of the United 
States and Canada. 2nd ed. Johns Hopkins University Press, Balti-
more, Maryland. 827 pp). On 19 August 2012, on the Camp Shel-
by Joint Forces Training Center, Forrest Co., Mississippi, USA, a 
female Sigmodon hispidus (Hispid Cotton Rat) was found dead 
(of unknown causes) in a box trap and was discarded ~5 m away 
from the trap. The next day we observed an adult male T. c. triun-
guis eating the carcass and entrails of the S. hispidus. As we ap-
proached, the turtle took a bite of the entrails and then started to 
slowly walk away from us, at which time the turtle was captured 
and processed (i.e., sexed, measured, and marked). 

JAMES R. LEE (e-mail: jlee@tnc.org) and DUSTIN SHANEYFELT, The 
Nature Conservancy, Camp Shelby Joint Forces Training Center, CSJFTC-
ENV Bldg. 6530, Camp Shelby, Mississippi 39407, USA. 

TERRAPENE CAROLINA TRIUNGUIS (Three-toed Box Turtle). 
DIET. Terrapene carolina triunguis is the western-most subspe-
cies of T. carolina and has a range that stretches from southeast 
Kansas and central Missouri south to the Gulf Coast (Conant 
and Collins 1998. A Field Guide to Reptiles and Amphibians of 
Eastern and Central North America. 3rd ed. Houghton Mifflin 
Co., Boston, Massachusetts. 616 pp.). Three-toed Box Turtles are 
omnivorous and consume a wide variety of food items (Ernst et 
al. 1994. Turtles of the United States and Canada. Smithsonian 
Institution, Washington D.C. 578 pp.). It has been suggested that 
Terrapene carolina triunguis may be a seed disperser for some 
plants (Braun and Brooks 1987. Amer. Midl. Nat. 117:31–318).
 On 6 April 2012, we observed a T. carolina triunguis eating a 
berry of an exotic invasive Nandina domestica (Berberidaceae; 
Nandina, Sacred Bamboo) plant (Fig. 1) in the yard of a residence 

in Nacogdoches Co., Texas, USA (94.668382°N, 31.592993°W; 
WGS84). Nandina naturally ranges from central China to India 
and has been cultivated in Japan for many centuries (Chongxi 
and Foster 1985. Herbal emissaries. Healing Arts Press, Roch-
ester, Vermont. 356 pp.).  Nandina was introduced into the 
United States in 1804 for use as an ornamental plant (Wyman 
1969. Shrubs and Vines for American gardens. Revised ed., Col-
lier-Macmillian, Toronto, Ontario. 613 pp.). It is naturalized in 
North Carolina (Radford et al. 1964. Guide to the Vascular Flora 
of the Carolinas. University of North Carolina Press, Chapel Hill. 
383 pp.) and is suspected to have invaded nine states throughout 
the southeastern United States, including Texas (Miller 2003. 
Nonnative Invasive Plants of Southern Forests: a Field Guide 
for Identification and Control. USDA Forest Service Gen. Tech. 
Rep. SRS–62. USDA Forest Service Southern Research Station, 
Asheville, North Carolina). It has been suggested that Nandina 
is dispersed by birds and mammals (Ludlow 1995. Florida De-
partment of Environmental Protection, Resource Management 
Notes 6:4–5). In this note we document a previously unknown 
food item for T. carolina triunguis as well as an additional pos-
sible species for seed dispersal of invasive Nandina domestica.

CORY K. ADAMS (e-mail:  coryadams@fs.fed.us), Southern Research 
Station, USDA Forest Service, Nacogdoches, Texas 75965, USA; JENNIFER 
H. ADAMS, 1009 Lock St., Nacogdoches, Texas 75964, USA.

TERRAPENE ORNATA LUTEOLA (Desert Box Turtle). NESTING/ 
HATCHLING OVERWINTERING/ HATCHLING DIET. Hatchling 
Terrapene ornata ornata are known to either emerge from the 
nest cavity during the fall of the year they hatched, or to spend 
the winter beneath the nest cavity after hatching (Doroff and 
Keith 1990. Copeia 1990:387–399; Costanzo et al. 1995. Ecology 
76:1772–1785; Converse et al. 2002. Am. Midl. Nat. 148:416–422). 
However, no published information exists on the emergence 
behavior of hatchling T. o. luteola, the westernmost subspecies 
of T. ornata. The following observations were made ca. 2 km E 
of US Hwy 54, ca. 20 km S of Alamogordo, New Mexico, USA 
(32.69611°N, 105.98053°W, WGS84; 1225 m elev.). 
  On the evening of 14 July 2002, a gravid female T. o. luteola 
was observed in the early stages of digging a nest. Earlier in the 
day, the region had received its first monsoonal rain of the year, 
and puddles of water were evident. Approximately 2 h before 
sunset this turtle was observed in the open, digging with its fore-
limbs into a small depression. My presence disturbed the animal, 
which retreated to a nearby mesquite bush. The animal was left, 
but checked on again immediately before dark. It had returned 
to the same depression, and was in the process of burying itself, 
which typically precedes construction of the actual nest cavity. 
  The site was re-visited on the morning of 15 July, and an 
empty hole was observed. The recent rainfall had only moistened 
the soil to a depth of several cm, beyond this depth a clear de-
marcation was visible between the wet surface, and the powder-
dry subsurface, and it was assumed that moisture was insuffi-
cient to complete the nest. The site was re-visited on 19 July, after 
more rain had fallen. At 1045 h during overcast and humid con-
ditions, I observed the same female about 50 m from her original 
nesting attempt on a slightly raised patch of bare ground next to 
a small depression with a scraped over appearance. It was clear 
that she had just finished covering a nest. The nest was excavated 
to ascertain the presence of eggs. At least one egg was noted at 
a depth of 25 cm, and the nest was immediately reburied. The 
nest was securely protected with a cage made of hardware cloth 
and rebar, and camouflaged with woody debris. On 4 October, 

FiG. 1. Terrapene carolina triunguis eating a berry of an exotic inva-
sive Nandina domestica plant. 
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the nest was again excavated, revealing two hatchlings buried in 
the bottom of the nest cavity. The nest was carefully re-buried 
and covered. On 27 June 2003, the area received its first summer 
rainfall, and the nest was visited, but no emergence noted. On 29 
June the site was visited once again, and 2 hatchlings (SCL = 38.1, 
36.3 mm) were noted on the surface, under the cage (MSB 78220, 
78221). The cavity was exhumed, revealing that out of a clutch of 
three eggs, two had been viable. These young remained within 
the nest cavity for at least 266 days. To my knowledge, this is the 
first documented case of hatchling T. o. luteola overwintering in 
the nest. Additionally, hatchling emergence may vary based on 
geography or local rainfall patterns.
 Observations on captive ‘backyard’ turtles in Albuquerque, 
New Mexico (35.08482°N, 106.61151°W, WGS84; 1578 m elev.) 
also indicate that hatchlings overwinter within the nest cavity 
and emerge the following summer. However, on 6 October 2008, 
I observed a hatchling T. o. luteola (SCL = 38.4 mm, 12.9 g) ac-
tive on the surface and feeding on Thread-leaf Groundsel petals 
(Senecio flaccidus var. douglasii) in a central New Mexico pop-
ulation on the Sevilleta National Wildlife Refuge (34.401643°N, 
106.662123°W, WGS84; 1567 m elev.). Not only do these observa-
tions suggest plasticity for hatchling T. o. luteola emergence, but 
this feeding record adds to the paucity of information available 
describing hatchling T. ornata feeding ecology (Fig. 1). 
 I thank Jon Erz and the Sevilleta National Wildlife Refuge for 
research access (special use permit 22522 08-018).
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CROCODYLIA – CROCODILIANS

PALEOSUCHUS TRIGONATUS (Schneider’s Smooth-fronted 
Caiman). PREY. Despite being a widespread species, the natural 
history of the Schneider’s Smooth-fronted Caiman (Paleosuchus 
trigonatus) is little known due to its habitat preferences and cryp-
tic behavior (Magnusson and Lima 1991. J. Herpetol. 25:41–48). 
Its main habitat comprises the closed-canopy streams and rivers 
of forested regions through the Amazon and Orinoco drainage 
basins and the fluvial coastal systems of the Guyanas (Magnus-
son and Campos 2010. Paleosuchus trigonatus. Crocs. CSG:43–
45). Like all crocodilians, P. trigonatus is a generalist predator 
consuming a wide variety of prey, however, its diet includes a 

higher proportion of terrestrial vertebrates than other Amazo-
nian alligatorids (Magnusson et al. 1987. J. Herpetol. 21:85–95). 
 On 5 February 2011 at 1030 h, we witnessed a unusual pre-
dation attempt by a Paleosuchus trigonatus (ca. 150 cm total 
length) on a porcupine (Coendou bicolor) at Playas de Cuyabeno 
(0.31428°S, 75.96146°W, 213 m elev.), Reserva de Producción 
Faunística Cuyabeno, Sucumbíos Province, Ecuador. The locality 
lies within tropical rainforest and the observation was made 
during the dry season, which extends from December to March 
in this region. We could not determine if the predation attempt 
was successful, but it was evident that the caiman attacked the 
porcupine, as its head and jaws were covered with quills (Fig. 1). 
When captured, the caiman appeared stressed, as the porcu-
pine’s quills (up to 5 cm long) had penetrated 0.5 cm into the 
flesh of caiman. The caiman was covered by leaf litter under a 
large, overhanging horizontal root, at a small salt lick with foot-
prints of several mammals evident, suggesting that the caiman 
attacked the porcupine nearby. Magnusson et al. (1987, op. cit.) 
reported that adult P. trigonatus consumed mammals such as 
rats (Oryzomys sp. and Proechimys sp.), agouti (Dasyprocta sp.), 
monkey (undetermined), a marsupial (Metachirus nudicau-
datus), armadillo (Dasypus novemcinctus), and porcupine (Co-
endou sp.) in Central Amazonia, Brazil. Therefore, our observa-
tion supports predation on porcupines, and suggests that adult 
P. trigonatus forage near salt licks.
 We thank Francisco Villamarín for comments on this note.
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LIZARDS — SQUAMATA

ACANTHODACTYLUS BOSKIANUS (Bosk’s Fringe-fingered Liz-
ard). BIFURCATION. Acanthodactylus boskianus is a diurnal, 
ground dwelling, medium to large-sized lacertid lizard. It is one of 
the most widespread species of the genus ranging from West Sa-
hara, through all of North Africa (including the Sahel) to the Ara-
bian Peninsula and east to SW Iran northwards to Southern Tur-
key (Sindaco and Jeremcenko 2008. The Reptiles of the Western 

FiG. 1. Hatchling Terrapene ornata luteola feeding on Thread-leaf 
Groundsel (Senecio flaccidus var. douglasii) petals on 6 October 2008.
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FiG. 1. Aftermath of predation attempt by Paleosuchus trigonatus on 
the porcupine Coendou bicolor.
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