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CAUDATA — SALAMANDERS

AMBYSTOMA MABEEI (Mabee’s Salamander). REPRODUC-
TION. The reproductive biology of Mabee’s Salamander is the 
least studied of all the North American ambystomatids. Breeding 
migration and mating dates, as well as egg size and mode of egg 
deposition, have been described by Hardy (1969a. Chesapeake 
Biol. Lab., Nat. Res. Inst. Univ. Maryland, Solomans, Maryland. 
Ref. No. 60-20, 3 pp.; Hardy 1969b. Bull. Maryland Herpetol. Soc. 
5:65–76), Russell et al. (1998. Herpetol. Rev. 29:36–37), and Mc-
Coy (2000. An analysis of migratory behavior, physiological con-
dition, and life history strategy in the salamanders Ambystoma 
mabeei and A. opacum in southeastern Virginia. MS Thesis, Old 
Dominion Univ., Norfolk, Virginia). Clutch size, however, has not 
been reported for this species (Mitchell 2005. In M. Lannoo [ed.], 
Amphibian Declines: The Conservation Status of United States 
Species, pp. 616–617. Univ. California Press, Berkeley, California). 
 On 6 March 1988, we, along with K. A. Buhlmann, J. L. Elwood, 
and M. D. Poplawski, collected three gravid female A. mabeei in 
Newport News City Park, York Co., Virginia, USA (37.193056°N, 
76.513056°W, NAD83). All were found under logs adjacent to a 
natural sinkhole pond. One unmeasured female deposited 110 
infertile eggs in captivity on 15 March 1988 but retained 17 eggs 
in the oviducts (this specimen died and was lost). Total clutch 
size was 127. Two additional females were euthanized and dis-
sected. One (67 mm SVL, Carnegie Museum 128266) contained 
290 mature eggs (left 144, right 146) and the other (68 mm SVL, 
CM 128267) contained 163 eggs (left 74, right 89). Mean clutch 
size was 193.3 ± 85.6 (1 SD). Mean diameter of 11 mature ova in 
the former was 1.84 ± 0.14 mm and 10 ova in the latter measured 
2.06 ± 0.13 mm. Deposited eggs in early cleavage were 5.1–5.9 
mm in diameter (Hardy 1969a, op. cit.). 
 These specimens were collected prior to the listing of A. 
mabeei as a threatened species in Virginia (Mitchell 1991. In K. 
Terwilliger [Coord.], Virginia’s Endangered Species, pp. 411–423. 
McDonald and Woodward Publ. Co., Blacksburg, Virgina). 

JOSEPH C. MITCHELL, P.O. Box 2520, High Springs, Florida 32655-
2520, USA (e-mail: dr.joe.mitchell@gmail.com); CHRISTOPHER A. PAGUE, 
The Nature Conservancy, 2424 Spruce St., Boulder, Colorado 80302, USA.

AMBYSTOMA MACULATUM (Spotted Salamander). PREDA-
TION. Amphibians are common prey to an array of taxa includ-
ing many vertebrates, arthropods, and even carnivorous plants 
(Duellman and Trueb 1986. Biology of Amphibians. McGraw 
Hill, New York. 679 pp.; Burgason 1999. In M. L. Hunter et al. 
[eds.],Maine Amphibians and Reptiles, pp. 62–65. Univ. Maine 
Press, Orono, Maine). Although predation on ambystomatid 
salamander eggs and larvae has been well documented (Duncan 
2005. Herpetol. Rev. 36:294; Petranka 1998. Salamanders of the 
United States and Canada. Smithsonian Institution Press, Wash-
ington, DC. 587 pp.; Spohr 2005. Herpetol. Rev. 36:294), reports 
of predation on adults seem to be scarce. Frequently, either the 

predator or prey is left unidentified to species. For example, Bent 
(1938. Life Histories of North American Birds of Prey. USNM Bull. 
170) records “salamanders” as part of the diet of the Northern 
Barred Owl (Strix varia varia) and Wilson (1938. Auk 55:187–197) 
is no more specific than “amphibians” when listing the food of 
this predator. Conversely, Petranka (1998, op. cit.) notes that 
“owls...snakes.... and other woodland predators” must prey upon 
Ambystoma opacum. Petranka (1998, op. cit.) cites but a single 
case in nature of adult A. maculatum being preyed upon; Rac-
coons (Procyon lotor) were recorded consuming three adults 
around a breeding site in Tennessee.
 Here we report several cases of predation by the Barred Owl 
on adult A. maculatum. On 15 Oct 2011 at Hillsborough, Albert 
Co., New Brunswick, Canada (45.922°N, 64.642°W) a 782.3 g fe-
male owl was found fresh-dead on a roadway, presumably struck 
by an automobile. In the course of preparing the specimen for 
addition to the New Brunswick Museum bird collection (NBM 
11768), the stomach was found to contain a whole, adult female 
A. maculatum 166.7 mm total length (estimated, tip of tail miss-
ing) and 24.0 g. Also, one of us (BF) has monitored Barred Owl 
nests in the Wolfville area of Kings Co., Nova Scotia (45.085°N, 
64.343°W) from 1984 to the present. On four occasions among 
the 9–15 nests checked once annually during the first week of 
owl eggs hatching (~1–15 May), 1–2 adult A. maculatum have 
been encountered in nests. Both whole intact salamanders and 
salamander tails were observed, demonstrating (with the Octo-
ber record above) that A. maculatum is not only predated, but 
also consumed by Strix varia. This is in spite of the well-known 
noxious skin secretions and warning coloration of A. maculatum 
that are apparently effective at repelling many predators (Petran-
ka 1998, op. cit.).
 The observations above and other evidence suggest that 
amphibians may be more frequent (albeit a minor component) 
in the diet of the Barred Owl than other northeastern North 
American owl species. Snyder and Wiley (1976. Ornithological 
Monographs 20) summarize the diet of North American owls 
and report that lower vertebrates (fish, amphibians, and rep-
tiles) make up 2.5% of this species’ diet; among North American 
forest owls only the Pygmy Owl (Glaucidium californicum) and 
the Hawk Owl (Surnia ulula) take an equivalent percentage of 
lower vertebrates. Likewise, Bowsakowski and Smith (1992. Can. 
J. Zool. 70:984–992) found that among eastern forest owls only 
the Barred Owl fed on amphibians. 
 Adult A. maculatum live a mainly fossorial existence, emerg-
ing for about two weeks during a short breeding season in the 
early spring, although they may be found wandering about the 
forest floor on rainy nights in spring, summer, or autumn (Gilhen 
1984. Amphibians and Reptiles of Nova Scotia. Nova Scotia Mu-
seum, Halifax. 162 pp.). During night-time overland migration to 
and from vernal pools or other wanderings, adult A. maculatum 
are clearly vulnerable to nocturnal predators such as the Barred 
Owl; it is also perhaps noteworthy that the breeding season for 
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A. maculatum in eastern Canada (late March to mid May; Gilhen 
1984, op. cit.) coincides with the period when Barred Owl chicks 
may be in the nest (Karalus and Eckert 1974. The Owls of North 
America. Doubleday and Co., New York. 278 pp.)

GREGORY F. M. JONGMSA (e-mail: Gregor.Jongsma@gmail.com), 
DONALD F. MCALPINE (e-mail: Donald.McAlpine@nbm-mnb.ca), and 
BRIAN COUGLE, New Brunswick Museum, 277 Douglas Ave., Saint John, 
New Brunswick, Canada, E2L 4Z6; BERNARD FORSYTHE, 1081 Ridge 
Road, Wolfville, Nova Scotia, Canada, B4P 2R1.

AMBYSTOMA MACULATUM (Spotted Salamander). REPRO-
DUCTION. The Spotted Salamander is a wide-ranging salaman-
der of the eastern United States that typically breeds in winter or 
early spring in ephemeral pools in lowland forests. Ambystoma 
maculatum is known to deposit 2–4 egg masses per year, each 
containing 1–250 eggs (Bishop 1941. New York State Mus. Bull. 
324:1–365; Shoop 1974. Ecology 55:440–444). A positive relation-
ship between SVL of the female and clutch size (i.e., full comple-
ment of eggs produced in a season) has been documented (Ka-
plan and Salthe 1979. Amer. Nat. 113:671–689; Wilbur 1977. Amer. 
Nat. 111:43–68), though Woodward (1982. Copeia 1982:157–160) 
states this relationship existed at only one of his two sites. Con-
versely, Shoop (1974, op. cit.) determined that adult female size 
was not a reliable index of clutch size. It is not known if a positive 
relationship exists between the SVL of a female and the num-
ber of embryos in her egg masses. In most studies, unless deter-
mined through direct observations in the field or genetics, the 
female responsible for a particular egg mass is unknown (Kar-
raker and Gibbs 2011. Hydrobiologia 664:213–218). We have de-
termined by chance the female responsible for five egg masses in 
our population through a novel means.
 As part of ongoing research into the ecology and reproduc-
tive biology of Spotted Salamanders in the Kisatchie District 
of Kisatchie National Forest in Natchitoches Parish, Louisiana, 
USA, we have been counting the number of embryos per egg 
mass. We accomplish this by taking a digital photo of an egg 
mass as it is pressed gently between two clear plastic trays in 
a technique similar to Harris (1980. Copeia 1980:719–722), but 
where the bottom tray is marked with black lines 1 cm apart and 
then spray painted white to aid in counting embryos in the pho-
tograph (Fig. 1).
 On 26 Jan 2012, we checked minnow traps that were set 
the previous evening to catch adult salamanders. We captured 
seven female A. maculatum in a small pool, six of which were 
still gravid. We took standard measurements, including SVL, and 
then implanted a Passive Integrated Transponder (PIT tag) into 
each adult female as was the protocol. About an hour after pro-
cessing these animals we marked new A. maculatum egg masses 
found in the same small pool using PVC pin flags pushed care-
fully through the outer jelly. We did not have enough time to pro-
cess them that evening, and it was not until a few days later on 
1 Feb that we photographed those masses. We discovered that 
one of the masses flagged on 26 Jan contained a PIT tag in the 
outer jelly that corresponded to one of the six gravid females that 
were marked that same evening (Fig. 1). Therefore, the mass was 
laid within an hour after releasing the individual on 26 Jan in the 
daytime hours. On 1 Feb we again flagged new egg masses in the 
small pool and photographed these masses later on 8 Feb. Four 
of the masses flagged on 1 Feb and counted on 8 Feb contained 
PIT tags that corresponded to four of the remaining five gravid 
females captured in minnow traps in the small pool and tagged 
on 26 Jan.

 A linear regression model indicated a significant positive re-
lationship between the SVL of the female and the number of em-
bryos per egg mass (Fig. 2, R2 = 0.85, p < 0.05). The model shows 
an increase of 3.5 embryos per egg mass for every one millimeter 
of increased SVL. This result may seem intuitive as we know that 
larger females tend to have higher overall clutches (Kaplan and 
Salthe 1979, op. cit.; Wilbur 1977, op. cit.), but because this spe-
cies typically lays multiple egg masses, the increased clutch size 
commonly observed in larger females may be represented by a 
greater number of embryos per mass as seen in this small sam-
ple, or alternatively, by laying an additional mass or two with the 
number of embryos per mass similar to smaller-bodied females.
 To our knowledge, this is the first report of PIT tags being the 
means, albeit coincidentally, by which a particular egg mass of 
Ambystoma maculatum has been assigned to a particular female. 
Though we did retrieve PIT tags in egg masses from five of the 
six gravid females implanted, we are uncertain of the reliability 

Fig. 1. An Ambystoma maculatum egg mass from Kisatchie National 
Forest, Natchitoches Parish, Louisiana, with a passive integrated 
transponder (PIT) tag laid with embryos in the outer jelly (top 
middle).

Fig. 2. The number of embryos per egg mass by snout–vent length 
(SVL) of female Ambystoma maculatum.
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and safety of this technique to further elucidate the relationship 
between female body size and egg mass size. Besides potential 
harmful effects to the female or her clutch, only one egg mass 
would contain a PIT tag, and there may be considerable varia-
tion among multiple egg masses laid by the same female. For our 
purposes, losing the PIT tag from the adult female is counter to 
the goals of our study of this population, and we will no longer be 
implanting PIT tags into gravid females.
 We thank the U.S. Forest Service for access and permitting to 
work in the Kisatchie National Forest. This research is financially 
supported by the U.S. Geological Survey’s Amphibian Research 
and Monitoring Initiative (ARMI).

BRAD M. GLORIOSO (e-mail: gloriosob@usgs.gov) and J. HARDIN 
WADDLE (e-mail: waddle@usgs.gov), U.S. Geological Survey, 700 Cajun-
dome Boulevard, Lafayette, Louisiana 70506, USA; JEROMI HEFNER, Five 
Rivers Services, 700 Cajundome Boulevard, Lafayette, Louisiana 70506, 
USA.

AMBYSTOMA TEXANUM (Small-mouthed Salamander). 
MOVEMENT. Understanding the amount of terrestrial habi-
tat used by pond-breeding amphibians is critically important 
for their conservation (Semlitsch and Bodie 2003. Cons. Biol. 
17:1219–1228). Reports on how far adult Ambystoma texanum 
move in terrestrial habitat are limited (Petranka 1998. Salaman-
ders of the United States and Canada. Smithsonian Institution 
Press, Washington, DC. 587 pp.). To date there are only two stud-
ies reporting movement distances of this species based on a to-
tal of 15 marked individuals. On an island in southern Illinois, 
A. texanum was found to have moved a maximum distance of 
19.7 m between terrestrial cover objects (N = 5; Parmelee 1993. 
Univ. Kansas Mus. Nat. Hist. Occ. Pap. 160:1–33), and in southern 
Indiana, the range of distances A. texanum moved away from a 
breeding pond was 0–125 m, with an average of 52.4 m traveled 
(N = 10; Williams 1973. Ph.D. dissertation. Indiana University, 
Bloomington, Indiana. 47 pp.). Here we report an account of A. 
texanum movement in northeast Ohio.
 As part of an ongoing monitoring project in Cuyahoga Co., 
Ohio, USA (41.55937°N, 81.59275°W; WGS84), from 16 to 24 
March 2011 adult A. texanum were captured in funnel traps 
placed in breeding ponds, marked with visible implant elasto-
mer (VIE) and then released. While opportunistically search-
ing terrestrial cover objects at the study site on 20 April 2011, 
a VIE-marked adult female A. texanum was captured under a 
small log 58 m from the breeding pond where it was originally 
marked. Our finding is comparable to the average movement 
found by Williams (1973, op. cit.), but over twice as large as that 
found by Parmelee (1993, op. cit.). This account will add to the 
number of documented movements, as well as increases the 
number of geographic locations A. texanum movement has 
been observed. 
 This research was funded in part by the Northeastern Ohio 
Regional Sewer District. We thank Robin Halperin and Joseph 
Loucek for logistical assistance.

MATTHEW R. KLUBER (e-mail: matt.kluber@gmail.com) and MI-
CHAEL F. BENARD (e-mail: mfb38@case.edu), Department of Biology, 
Case Western Reserve University, Cleveland, Ohio 44105, USA. 

PLETHODON JORDANI (Jordan’s Salamander). NEST GUARD-
ING. Very little is known about the eggs and young of Plethodon 
jordani, a species endemic to the Great Smoky Mountains Na-
tional Park, USA. Egg clutches have never been reported, but it 
has been conjectured that females oviposit underground in late 

spring or early summer and that hatchlings emerge in late sum-
mer or fall (Petranka 1998. Salamanders of the United States and 
Canada. Smithsonian Institution Press, Washington, DC. 587 pp.; 
Beane et al. 2010. Amphibians and Reptiles of the Carolinas and 
Virginia, 2nd ed. Univ. North Carolina Press, Chapel Hill, North 
Carolina. 288 pp.).
 At 1045 h on 19 Jun 2010, I flipped a piece of decaying bark 
on the north side of the Appalachian Trail, Cocke Co., Tennes-
see, USA (35.72166°N, 83.24580°W) and observed an adult P. jor-
dani with its body encircling a clutch of eggs. The adult quickly 
fled into a hole in the substrate. I counted at least 17 eggs in the 
clutch. Eggs were translucent, creamy white in color, and in a 
thin gelatinous mass (Fig. 1A). A second clutch that contained at 
least 25 eggs was observed under a similar sized piece of moss-
covered bark ca. 30 m away at the same site (Fig. 1B). I attribute 
these eggs to P. jordani because they were similar in size, shape, 
and color to the previous nest and because P. jordani is the most 
common salamander species at the site. Eight other adult P. jor-
dani and one adult Desmognathus wrighti were also observed 
under pieces of bark and decaying logs at the site. The habitat is 
comprised of spruce-fir forest with a substrate of moist needles.
 This note is the first known record and description of P. jor-
dani eggs. In addition, this species has never been observed to 
guard nests, though other Plethodon species (e.g., P. cinereus, P. 

Fig. 1. A) Clutch of Plethodon jordani eggs found under decaying 
bark on 19 Jun 2010. An adult was observed encircling the clutch. B) 
Second clutch of eggs found under moss-covered bark ca. 30 m from 
the clutch in (A), also attributed to P. jordani. 
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glutinosus) are known to exhibit this behavior (Highton and Sav-
age 1961. Copeia 1961:95–98; Petranka 1998, op cit.). 

AMY LUXBACHER, Ecology, Evolution, and Behavior Graduate Pro-
gram, University of Minnesota, 1987 Upper Buford Circle, St. Paul, Minne-
sota 55108, USA; e-mail: luxbacher@umn.edu.

ANURA — FROGS

AGALYCHNIS CALLIDRYAS (Red-eyed Tree Frog). VERTEBRATE 
DISPERSAL. Effective dispersal via hitchhiking on vertebrates 
has been described for a number of plant and animal species. 
For example, some seeds have modified structures to grab onto 
fur, feathers, or socks of passing vertebrates (Sorensen 1986. Ann. 
Rev. Ecol. Syst. 17:443–463). Some species of flower mites (family 
Ascidae) are known to hitch rides between flowers in the nostril 
of hummingbirds (Colwell 1973. Am. Nat. 107:737–760). Despite 
the fact that vertebrate dispersal of organisms is common in na-
ture, we were surprised to observe Agalychnis callidryas riding 
on the backs of Collared Peccaries (Pecari tajacu, Tayassuidae) 
at the Organization for Tropical Biology’s La Selva Biological Sta-
tion in Heredia Province, Costa Rica. On three independent oc-
casions in different years researchers have observed A. callidryas 
riding on the backs of peccaries. Additionally, on one other occa-
sion A. callidryas jumped onto the boot of a passing researcher 
and was carried for > 300 m, and could not be dislodged even by 
vigorous shaking of the leg. Because A. callidryas tadpoles must 
have access to standing water in ponds or swamps (Warkentin 
2002. Physiol. Biochem. Zool. 75:155–164), and because pecca-
ries often use low-lying swampy areas for mud bathing, contact 
between A. callidryas and peccaries could be relatively common. 
 The first observation of A. callidryas riding on a peccary was 
thought to be a fluke incident, and was fuel for much dinner 
discussion. After the three subsequent observations of A. calli-
dryas riding on mammals, however, it appears frogs might use 
vertebrates as agents of dispersal more often than was previously 
appreciated. Interestingly, ours is not the first account of a frog 
riding on the back of a mammal. In 2007, Harry Greene provided 
an account of a Leptodactylus chaquensis riding on the back of a 
Capybara (Hydrochoerus hydrochaeris, Caviidae) in Brazil at the 
American Society of Ichthyologists and Herpetologists meeting 
(Donnelly 2008. Copeia 2008[1]:248–255).

KELLIE M. KUHN University of Connecticut, 65 North Eagleville Road, 
Unit 3043, Storrs, Connecticut 06269-3043, USA (e-mail: kellie.kuhn@
uconn.edu); BONNIE WARING, University of Texas at Austin, Section of In-
tegrative Biology, 1 University Station C0930, Austin, Texas 78712, USA (e-
mail: bonnie.waring@gmail.com); KELSEY REIDER, Florida International 
University, Department of Biological Sciences OE167, 11200 SW 8th Street, 
Miami, Florida 33199, USA (e-mail: reider.12@gmail.com).

ANAXYRUS PUNCTATUS (Red-spotted Toad). PREDATION. On 
18 May 2012 at 2155 h an adult male Anaxyrus punctatus was 
found being subdued by a Giant Water Bug (Lethocerus uhleri) 
at a permanent spring in the northern Chihuahuan Desert. The 
site is characterized by Chihuahuan Desert scrub and is located 
in the western versant of the Indio Mountains Research Sta-
tion (IMRS; 30.797215°N, 105.011220°W, WGS84; 1269 m elev.) 
in Hudspeth Co., Texas, USA. At the time of the observation, the 
water bug was immobilizing the prey by grasping it securely on 
either side of the body with its first pair of legs and injecting pow-
erful enzymes into the lateral portion (Fig. 1). Although the toad 
made spasmodic movements for a few seconds to attempt to rid 
itself of the predator and come to the surface for air, it did not 

succeed and remained stationary during most of the time we ob-
served it. When we returned to the spring ca. 25 minutes later, we 
found the toad already dead and the belostomatid still feeding 
on it. Rainstorms that had previously occurred in the area likely 
stimulated the gathering of adult male A. anaxyrus to call and 
mate at the spring, consequently allowing them to be suscep-
tible to adult belostomatids (N = 8) present in the water. Giant 
Water Bugs grasp their prey and inject toxic saliva and eventu-
ally suck all the liquid contents from their prey (Schuh and Slater 
1995. True Bugs of the World [Hemiptera: Heteroptera]: Classifi-
cation and Natural History. Cornell Univ. Press, Ithaca, New York. 
416 pp.). Observations of predation by Giant Water Bugs have 
been reported for several species of amphibians (Toledo 2005. 
Herpetol. Rev. 36:395–400, and citations therein). In addition to 
the observation reported herein, adult A. punctatus had been 
previously reported to be prey of the belostomatid L. angustipes 
in Baja California Sur, Mexico (Luja et al. 2008. Herpetol. Rev. 
39:75–76). To the best of our knowledge, the observation report-
ed herein represents the first record of predation of A. punctatus 
by L. uhleri.
 We thank J. Alva, G. Wiseman, C. Anderson, K. Anderson, and 
the Maymester 2012 field biology class for their company in the 
field. 
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USA, and Centro Zamorano de Biodiversidad, Escuela Agrícola Panameri-
cana Zamorano, Depto. Francisco Morazán, Honduras (e-mail: bufodoc@
aol.com); JERRY D. JOHNSON (e-mail: jjohnson@utep.edu), ARTURO 
ROCHA (e-mail: turyrocha@yahoo.com), and WILLIAM D. LUKEFAHR 
(e-mail: wdlukefahr@miners.utep.edu), Department of Biological Sci-
ences, University of Texas at El Paso, El Paso, Texas 79968, USA.

AUBRIA SUBSIGILLATA (Brown Ball Frog). PARENTAL CARE. 
Aubria subsigillata is a large frog that lives and breeds in still-
water pools and swamps adjacent to streams and rivers in for-
ested West and Central Africa (Rodel et al. 2005. Salamandra 
41:107–127). Schiøtz (1963. The Amphibians of Nigeria. Vidensk. 
Medd. Fra Dansk naturh. Foren 125:1–92) reported schooling be-
havior for A. subsigillata larvae similar to Aubria’s sister taxon, 
Pyxicephalus. Based on this schooling behavior, Ohler and Ka-
zadi (1990. Alytes 8:25–40) hypothesized that parental care exists 

Fig. 1. An adult male Red-spotted Toad, Anaxyrus punctatus, being 
preyed upon by a Giant Water Bug, Lethocerus uhleri at Indio Moun-
tains Research Station, Hudspeth County, Texas, USA.
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in Aubria similar to what is well documented for Pyxicephalus 
adspersus (Poynton and Broadley 1985. Ann. Natal Mus. 27:115–
181). Yet, parental care has not been confirmed for any species 
of Aubria. During a trip to Gabon in 2011, we observed evidence 
for parental care by A. subsigillata on two occasions, each in a 
different national park. On both occasions, an adult was seen 
partially submerged in the water near a tight cluster of tadpoles 
(approx. 35 larvae). The first individual was observed 9 Feb 2011 
at 0020 h in a shallow forested pool near the coast in Pongara 
National Park, northwestern Gabon (00.34293°N, 009.34470°E; 7 
m elev.). The tadpoles were small (total length ca. 17 mm). The 
second individual was observed in a similarly shallow forested 
pool next to a river in Batéké National Park in southeastern Ga-
bon (01.97626°S, 014.00377°E; 401 m elev.) on 3 March 2011 at 
1345 h. The tadpoles at this site were larger (ca. 40 mm) than at 
Pongara suggesting some degree of extended parental care. Each 
time we approached the individual guarding a school of tad-
poles, it quickly retreated under leaves at the bottom of the pool. 
In Pongara NP, we returned to the pool 30 min after the initial 
encounter and found the individual positioned back near the 
school of tadpoles. In Batéké NP, we returned to the same site on 
three occasions (35 min, 47 h 30 min, and 48 h 10 min after initial 
encounter), and each time we found the adult positioned near 
the cluster of tadpoles. Given the skittish behavior we observed 
in the adults each time they were approached, along with their 
readiness to return to their tadpoles, we suspect the adult is de-
fending the tadpoles against predators, such as fish or possibly 
other A. subsigillata, as cannibalism has been reported for this 
species (Knoepffler 1976. Zool. Africana 11[2]:369–371).

GREGORY F. M. JONGSMA (e-mail: Gregor.Jongsma@gmail.com) and 
ANDI EMRICH, 366 George Street, Fredericton, New Brunswick, Canada.

BUFO MARINUS (Cane Toad). PREDATION. Bufo marinus was 
introduced into the Solomon Islands in the 1930s as a biological 
control for cane beetles and mosquitoes. Since then the species 
has become the most widespread invasive frog in the archipelago 
(Pikacha et al. 2008. Frogs of the Solomon Islands. Instit. Applied 
Sci., Univ. South Pacific. 68 pp.) and is even found on very small 
islands, and in submontane forests on the large islands (PP, 
pers. obs.). Outside of its native range a review of invertebrate 
predators include meat ants (Iridomyrmex sp), freshwater 
crayfish (Cherax spp., as Euastacus hystricosus, E. suttoni, and 
E. valentulus), crabs, beetles, and snails (Crossland and Alford 
1998 Austral. J. Ecol. 23:129–137; Shine 2010. Quart. Rev. Biol. 
85[3]:253–291; Ward-Fear et al. 2009. Funct. Ecol. 23[3]:559–568). 
All records have been from Australian studies, but very little has 
been reported from Pacific islands like the Solomon Islands. 
 In this paper we report our observations of predation by the 
Giant Australasian Centipede (Ethmostigmus rubripes) on B. 
marinus during field surveys on Guadalcanal, Solomon Islands. 
The initial observation was made on the night of 12 Dec 2010 in 
lowland forests, along the Tina River (9.59395°S, 160.0310333°E). 
We first spotted the centipede dragging the B. marinus at 2110 
h along the forest floor before moving a meter from the original 
location where it climbed up an Alpinia pupurata ginger (Fig. 
1). The centipede started eating the soft tissue on the underside 
of the B. marinus, first digging into the stomach contents, 
abdomen, skin, and side of jaw. By 2155 h it had made its way to 
the tip of the mouth, and by 2157 h feeding into the eye socket 
and lip. By 2200 h it was eating the soft underside of the jaw. 
 The vegetation here was riparian in a typical lowland for-
est type, dominated by Broussonetia papyrifera, Macaranga 

tanarius, Kleinhovia hospita, Alpinia oceanica, Leea indica, 
and Dendrocnide salomonense. Various shrubs and herbaceous 
plants occupy the forest floor and understory canopy. Tall can-
opy cover was occupied by Pometia pinnata, Alstonia scholaris, 
and Vitex cofassus trees. There was evidence of forest distur-
bance with secondary trees, and camping and hunting remnants 
within the area. 
 After we observed the centipede predation on the toad, we 
further counted more than 10 B. marinus within close proxim-
ity to our initial observation site on the bank of the Tina River. 
Here we noted two more Giant Australasian Centipedes, both of 
which were dead. Upon close inspection, there were no lesions, 
abrasions, or damage to the centipedes’ bodies to suggest attack 
by larger predators. We suspect that these centipedes had very 
recently killed and ingested Cane Toads and subsequently suc-
cumbed to the toads’ toxins. 

PATRICK PIKACHA, Solomon Islands Community Conservation Part-
nership, Honiara, Solomon Islands, and University of Queensland, Faculty 
of Agriculture and Science, Gatton Campus, Australia (e-mail: patrick.pika-
cha@gmail.com); MYKNEE SIRIKOLO, Solomon Islands Community Con-
servation Partnership, Honiara, Solomon Islands (e-mail: mykneesirikolo@
gmail.com).

CHIROMANTIS VITTATUS (Two-striped Pigmy Tree Frog). PA-
RENTAL CARE. Chiromantis vittatus is distributed in southern 
China, India, Laos, Myanmar, Thailand, and Vietnam. It has been 
reported that the congener C. hansenae of Thailand exhibits pa-
rental care that may enhance survival rates of eggs (Sheridan 
and Ocock 2008. Copeia 2008:733–736). Here we report the first 
documented observation of parental care exhibited by C. vittatus 
in the wild.
 During a field survey at Bawangling National Nature Reserve, 
Hainan Island, China on 9 August 2010, at 2030 h we detected two 

Fig. 1. An adult Giant Australasian Centipede (Ethmostigmus ru-
bripes) preying on a subadult Cane Toad (Bufo marinus) on Guadal-
canal, Solomon Islands.

PH
O

TO
 B

Y 
P.

 P
IK

A
CH

A
CO

LO
R 

RE
PR

O
D

U
C

TI
O

N
 S

U
PP

O
RT

ED
 B

Y 
TH

E 
TH

O
M

A
S 

BE
A

U
VA

IS
 F

U
N

D
 



Herpetological Review 43(4), 2012

NATURAL HISTORY NOTES     631

unsexed C. vittatus each attending an egg mass. The egg masses 
were attached, positioned closely together, on the underside of 
a leaf of the grass Miscanthus, ca. 70 cm above ground, hang-
ing above an ephemeral pond (19.11798°N, 109.10446°E, WGS84; 
elev. 350 m). The adults covered the egg masses with their poste-
rior abdomen and hind legs (Fig. 1). On the next two consecutive 
days, we observed the adults attending these two egg masses at 
2300 h (10 August 2010) and 0930 h (11 August 2010), suggesting 
they attended the egg masses continuously. It was evident that 
this species exhibits parental care by egg attending. The canopy 
cover of the site was about 20% so that the egg masses could be 
exposed to direct sunlight; daytime egg covering may help main-
tain the moisture level of the egg masses whereas nocturnal egg 
attending may help prevent fly infestation and fungal infection 
(Sheridan and Ocock 2008, op. cit.). It has been suggested that 
C. hansenae is a junior synonym of C. vittatus (Wilkinson et al. 
2003. Proc. California Acad. Sci. 54:17–26), and our observation 
confirms the similarity of the unusual reproductive behavior of 
these two taxa.

JAY PAK-HO WAN (e-mail: jaywan@kfbg.org), YIK-HEI SUNG (e-mail: 
yhsung@kfbg.org), BOSCO P. L. CHAN (e-mail: boscokf@kfbg.org) and 
GANG LU (e-mail: lugang@kfbg.org), Kadoorie Conservation China, Ka-
doorie Farm and Botanic Garden, Lam Kam Road, Tai Po, New Territories, 
Hong Kong SAR, P.R. China.

COCHRANELLA GRANULOSA (Granular Glass Frog). FEEDING 
BEHAVIOR. Scarce information is available concerning the be-
havior and habits of juvenile and non-reproductive glass frogs in 
the wild, as most observations have been taken on calling males 
(Kubicki 2007. Glass Frogs of Costa Rica. INBio. Heredia, Costa 
Rica. 299 pp.) Cochranella granulosa is a medium to large noc-
turnal centrolenid frog that is common in the humid forests of 
Costa Rica (Savage 2002. The Amphibians and Reptiles of Costa 
Rica: A Herpetofauna between Two Continents, between Two 
Seas. Univ. Chicago Press, Chicago, Illinois. 934 pp.). This species 
is mostly observed along streams with little or no alteration but 
also occurs in streams associated with agricultural areas (Kubicki 
2007, op. cit.). Like most species of this family, little is known 
regarding its ecology. On 24 June 2011, at 2215 h, we were sur-
veying and monitoring the herpetofauna of a seasonal swamp 
located in The Osa Biodiversity Center at Río Piro, Penísula de 

Osa, Costa Rica (8.2478°N, 83.2024°W; WGS 84). There, we ob-
served an adult male C. granulosa on the ground, feeding on 
small arthropods. We also documented the presence of common 
swamp-breeding species such as Engystomops pustulosus and 
Leptodactylus fragilis. The frog was collected and deposited at 
the Museo de Zoología, Universidad de Costa Rica (UCR21242). 
To our knowledge, this is the first case of a centrolenid frog feed-
ing in a swamp. This species seems to use a wider variety of habi-
tats compared to other glass frogs. The species has also been ob-
served reproducing in a small pond in a humid forest (Kubicki 
2007, op. cit.).
 We thank Bryan Kubicki and Jonathan Losos for comments 
on this note.

HÉCTOR ZUMBADO-ULATE, Escuela de Biología, Universidad de 
Costa Rica, Sede Rodrigo Facio, San Pedro, Costa Rica; Asociación para la 
Conservación y el Estudio de la Biodiversidad, San Pedro, Costa Rica (hu-
gozu1@yahoo.com); VÍCTOR ACOSTA-CHAVES, Escuela de Biología, Uni-
versidad de Costa Rica, Sede Rodrigo Facio, San Pedro, Costa Rica (e-mail: 
victor.acosta@ucr.ac.cr).

ELEUTHERODACTYLUS ZEUS (Cuban Giant Frog). RECORD 
SIZE. Eleutherodactylus zeus is an endemic Cuban frog of the 
subgenus Syrrophus (Hedges et al. 2008. Zootaxa 1737:1–182). 
This species is only known from the Cordillera de Guanigua-
nico, in Western Cuba and occurs in mesic broadleaf forest on 
a limestone base (Schwartz and Henderson 1991. Amphibians 
and Reptiles of the West Indies: Descriptions, Distributions, and 
Natural History. Univ. Florida Press, Gainsville. 714 pp.). It is sax-
icolous or clivicolous, always associated with limestone, and not 
recorded outside of forest habitats (Henderson and Powell 2009. 
Natural History of West Indies Reptiles and Amphibians. Univ. 
Florida Press, Gainsville. 945 pp.).
 During a herpetological expedition to El Moncada, Viñales, 
Pinar del Río, during April 2012, a very large adult female 
Eleutherodactylus zeus (127.4 mm SVL) was sighted inside of 
the Santo Tomás Cavern, Sierra de Quemados (22.544496°N, 
83.846895°W). This individual was found on the soil in total dark-
ness, 20 m from the entrance of the cave at 1620 h, with 23.2°C 
air temperature and 87% relative humidity (Termohygrometer 
HANNA Instruments Hi 9565; ± 5% RH, ± 0.5°C). The voucher 
specimen was preserved in 70% ethanol, verified by R. Alonso 
and deposited in the Zoological Collection of the Natural History 
Museum of Pinar del Río province, Cuba (field number LYG-387).
 Previously, Schwartz (1958. Proc. Biol. Soc. Washington 
71:37–42) found that the large females of this species did not ex-
ceed the 90 mm SVL. Díaz and Cádiz (2008. ABC Taxa 4:1–294) re-
ported an individual 123.2 mm SVL. To our knowledge, this new 
measurement constitutes a record size and reaffirms that E. zeus 
as the largest species in the Eleutherodactylidae from the West 
Indies.
 I thank I. T. Carrasco (Neneso) and Y. R. Cabrera for help dur-
ing field work, and R. Alonso for verification of the species and 
comments on the manuscript. The National Speleological Train-
ing Center (CNEE) provided hospitality and logistical support. 

L. YUSNAVIEL GARCÍA, Centro de Investigaciones y Servicios Ambi-
entales ECOVIDA, km 2½ carretera a Luis Lazo, Pinar del Río, Cuba, CP: 20 
300; e-mail: chispa@ecovida.vega.inf.cu.

HYLARANA PICTURATA (Spotted Stream Frog). HABITAT. Hy-
larana picturata is a moderate-sized anuran (to 70 mm SVL) 
with unmistakable coloration of black back and sides marked 
with blotches and lined with yellow orange or orange red stripes 

Fig. 1. Two adult Chiromantis vittatus covering egg masses on three 
consecutive days, Bawangling National Nature Reserve, Hainan Is-
land, China.
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from the snout up to along both upper eyelids (Das 2007. A 
Pocket Guide: Amphibians and Reptiles of Brunei. Natural His-
tory Publications [Borneo] Sdn. Bhd. Kota Kinabalu. viii + 200 
pp.; Inger and Stuebing 2005. A Field Guide to the Frogs of Bor-
neo. 2nd ed. Natural History Publications [Borneo] Sdn. Bhd. 
Kota Kinabalu. viii + 201 pp.; Malkmus et al. 2002. Amphibians 
and Reptiles of Mount Kinabalu [North Borneo]. A.R.G. Gantner 
Verlag K.G. Ruggell. 424 pp.). Hylarana picturata has been re-
corded in Peninsular Thailand (Das 2007, op. cit.), Peninsular 
Malaysia (Chan et al. 2010. Russian J. Herpetol. 17[3]:202–206), 
Sumatra (Inger et al. 2004. Hylarana picturata. IUCN 2011. 
IUCN Red List of Threatened Species. Version 2011.2. <www.
iucnredlist.org>. Accessed 9 May 2012; Inger and Stuebing 2005, 
op. cit.), throughout Borneo (Frost 2011. Amphibian Species of 
the World: an Online Reference. Version 5.5 [31 January 2011]. 
Electronic database http://research.amnh.org/vz/herpetology/
amphibia/. American Museum of Natural History, New York. Ac-
cessed 9 May 2012), and the Philippines (Malkmus et al. 2002, 
op. cit.). The species dwells in primary and old secondary forests 
from near sea level to below 1000 m elev. (Inger et al. 2004, op. 
cit.), and is closely associated with streams (Brown and Gutt-
man 2002. Biol. J. Linn. Soc. 76:393–461; Keller et al. 2009. J. 
Anim. Ecol. 78[2]:305–314; Haas and Das 2012. Frogs of Borneo 
– The Frogs of East Malaysia and their Larval Forms: an Online 
Photographic Guide. Version 1.1.1. [4 May 2012]. http://www.
frogsofborneo.org. Zoological Museum Hamburg, Germany. Ac-
cessed 9 May 2012; Sheridan et al. 2012. Tropical Natural History 
12[1]:1–8) as the adults breed and tadpoles develop in leaf drifts 
in streams before the juveniles move away to live on the forest 
floor until reaching maturity (ca. 25 mm SVL) and permanently 
return to the streams (Inger and Stuebing 2005, op. cit.). Herein 
we report the first occurrence of mature H. picturata away from 
a stream in Malaysia.
 On 10 April 2012 at 2204 h, a female H. picturata (61 mm SVL, 
14.4 g) was sampled from among unused timber within the com-
pound of Gunung (= mountain) Kuli Research Station (5.027°N, 
117.048°E; 320 m elev.), Imbak Canyon Conservation Area, Ton-
god District, Sandakan Division, Sabah, Bornean Malaysia. Air 
temperature was 20.5°C. The individual was found 40 m from the 
nearest running water, Sungai (= river) Kuli, which is a shallow, 
rocky-bottomed torrential stream with calmer side sections. The 
stream has an average width of 11.8 m and average depth of 115.9 
mm. The pH for the stream water was 6.67. Another adult female 
H. picturata (53 mm SVL, 11.7g) was sampled 12 April 2012 at 
2250 h within the compound of the research station but from the 
base of a tree stump 80 m from Sungai Kuli. Air temperature was 
20.9°C. The occurrence of the two individuals omits the causal 
factor of randomness or attempted escape from predation. No 
potential predators were observed throughout the duration of 
our fieldwork at the station. In fact, the research station houses 
several other forest and forest-edge anurans: Chaperina fusca, 
Polypedates macrotis, P. otilophus, and Staurois latopalmatus, 
in addition to the human commensal species: Fejervarya limno-
charis, and Polypedates leucomystax. This finding is imperative 
to augment the natural history understanding of H. picturata to 
avoid sampling efforts of the species that only concentrate on ri-
parian habitats for its adults, and may result in a false impression 
of its absence from localities. Such false information influences 
conservation strategies for the species. In accordance to the re-
quirement of the management of Imbak Canyon Conservation 
Area, the two H. picturata were released on site after taking mea-
surements and photographs. The photographic vouchers (10 

April 2012: ICCA_Anuran_0089_2012, and 12 April 2012: ICCA_
Anuran_0210_2012) are available from the first author.
 We are grateful to Helpis Ismail, Simon Kuyun, Johnny Gisil, 
and Stevson Justin Adeh for their assistance during the fieldwork 
at Gunung Kuli Research Station, Imbak Canyon Conservation 
Area. We thank the Institute for Tropical Biology and Conserva-
tion, Universiti Malaysia Sabah, and Sabah Foundation for sup-
port.
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PALANIVELOO (e-mail: kishneth@gmail.com), ARMAN HADI MOHM-
AD@FIKRI (e-mail: armanhadi@hotmail.com), YONG HUAI MEI (e-mail: 
huaimei_06@yahoo.com), PETHERINE JIMBAU (e-mail: ethrine@gmail.
com), and R. TULASIRAMANAN RAMACHANDRAM (e-mail: tula_fa-
ther@yahoo.com), Institute for Tropical Biology and Conservation, Uni-
versiti Malaysia Sabah, Jalan UMS, 88400 Kota Kinabalu, Sabah, Malaysia, 
AMSHAHRI AGIMIN and CHRISTIAN TAN@JOHN, Imbak Canyon Con-
servation Area, Rakyat Berjaya, P.O. Box 1437, Jalan Cheng Ming, 90715 
Sandakan, Sabah, Malaysia, and MAHADIMENAKBAR M. DAWOOD (e-
mail: menakbar@yahoo.com), Institute for Tropical Biology and Conserva-
tion, Universiti Malaysia Sabah, Jalan UMS, 88400 Kota Kinabalu, Sabah, 
Malaysia. 

HYPOPACHUS VARIOLOSUS (Sheep Frog). DIET. Hypopachus 
variolosus is distributed on the Pacific versant of Mexico, and 
the Atlantic versant from southern Texas to Costa Rica (Dixon 
and Lemos-Espinal 2010. Amphibians and Reptiles of the State 
of Querétaro, Mexico. Texas A&M University, UNAM and CONA-
BIO, México, D.F. 428 pp.). Its diet has been reported to consist 
of invertebrates, especially ants and termites (Lee 2000. A Field 
Guide to the Amphibians and Reptiles of the Maya World: the 
Lowlands of Mexico, Northern Guatemala, and Belize. Cornell 
Univ. Press, Ithaca, New York. 402 pp.), without specific informa-
tion. Herein we report a specific termite as prey of H. variolosus.
 On 18 Sept 2011, during fieldwork around the edge of a pond 
in the Municipality of Chapala, Jalisco, México (20.323975°N, 
103.218219°W; 1791 m elev.), we found an adult H. variolosus (45 
mm SVL) at 0109 h. The specimen was observed actively feeding 
on termites, which were collected and identified as Tenuirostrit-
ermes incisus (Snyder 1922) (Isoptera: Termitidae: Nasutitermiti-
nae). Specimens are deposited at the Entomological Collection, 
Centro de Estudios en Zoología, CUCBA, Universidad de Guada-
lajara (CZUG).
 We thank Rudolf H. Scheffrahn for identification of termites, 
and Fidel Rodriguez-Ramirez and J. de J. Ascencio-Arrayga for 
field assistance. JLB-R was supported by a CONACYT Scholar-
ship for his Master’s degree in development.

JOSÉ LUIS BARRAGÁN-RAMÍREZ (e-mail: barragan5478@yahoo.
com.mx) and JOSÉ LUIS NAVARRETE-HEREDIA (e-mail: glunusmx@
gmail.com), Centro Universitario de Ciencias Biológicas y Agropecuarias 
(CUCBA), Universidad de Guadalajara, Carretera a Nogales Km. 15.5, La 
Agujas, Nextipac, Zapopan, Jalisco, México.

HYPSIBOAS RANICEPS (Chaco Treefrog). ENDOPARASITES. 
Hypsiboas raniceps is a hylid frog widespread in South America 
(Frost 2011. Amphibian Species of the World: an Online Refer-
ence. Version 5.5 http://research.amnh.org/vz/herpetology/
amphibia/). In Brazil, it has been found across the major bi-
omes, such as the Cerrado, Caatinga, Atlantic Forest, and Ama-
zon (Guimarães and Bastos 2003. Iheringia 93:149–α158). Despite 
its huge distribution, several aspects of its natural history are 
lacking, such as parasitism. To the best of our knowledge, there 
are three helminths reported from H. raniceps: the nematodes 
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Aplectana hylambatis (McAllister et al. 2010. Comp. Parasitol. 
77:184–201), and Cosmocerca parva (Gonzáles and Hamann 
2011. Comp. Parasitol. 78:212–216), and the trematode Glyp-
thelmins vitellinophilum (Dobbin Jr. 1957. Mem. Inst. Oswaldo 
Cruz 56:153–157). Herein, we report a new nematode parasitiz-
ing H. raniceps from the Brazilian state of Ceará. An adult female 
H. raniceps was collected on 17 Nov 2011, at Trilha Ecológica do 
Grangeiro (7.279722°S, 39.438055°W), Crato municipality, state 
of Ceará, Brazil. The specimen were euthanized and deposited 
into the Coleção Herpetológica da Universidade Regional do 
Cariri (URCA-H 258). We examined the body cavity, esophagus, 
stomach, lungs, and the small and large intestines under a ste-
reomicroscope for helminths. Helminths were cleared in Hoyer’s 
solution, identified, and deposited in the Coleção Parasitológica 
da Universidade Regional do Cariri (URCA-P 262). Three speci-
mens of the nematode Rhabdias pseudospherocephala were 
found in the lungs. Species of Rhabdias have been reported in 
a variety of anurans, mainly in toads of the genus Rhinella (Vi-
cente and Rodrigues 1991. Rev. Bras. Zool. 7:549–626). To date, 
there are few reports of Rhabdias spp. parasitizing hylid frogs in 
Brazil (Holmes et al. 2008. Parasitol. Res. 102:621–623). Our iden-
tification fits with the description of R. pseudosphaerocephala 
(Kuzmim et al. 2007. J. Parasitol. 93:159–165), although this nem-
atode has been indicated as host specific to bufonids (Santos et 
al. 2011. Mem. Inst. Oswaldo Cruz 106:433–440). Thus, H. rani-
ceps is a new host record and Ceará state a new locality record for 
Rhabdias pseudospherocephala.

EULAIA M. S. DO NASCIMENTO (e-mail: eulaiamsn@yahoo.com.br), 
JOÃO A. ARAUJO-FILHO (e-mail: joaofilhobio@hotmail.com), HERIVEL-
TO F. DE OLIVEIRA (e-mail: herivellto@gmail.com), DEIVID B. DE OLIVEI-
RA (e-mail: dbatista.batista@gmail.com), and ROBSON W. ÁVILA (e-mail: 
robsonavila@gmail.com), Laboratório de Herpetologia, Deparatamento de 
Ci6encias Biológicas, Universidade Regional do Cariri, Crato, Ceará, Brazil.

LITHOBATES CATESBEIANUS (American Bullfrog). DIET. The 
American Bullfrog is an aggressive competitor and generalist 
predator that is profoundly impacting ecological communi-
ties throughout its invasive range in the western United States 
(Nussbaum et al. 1983. Amphibians and Reptiles of the Pacific 
Northwest. Univ. Idaho Press, Moscow. 336 pp.). In Oregon, the 
American Bullfrog is implicated in the declines of several na-
tive species of conservation concern, including the Northern 
Red-legged Frog (Rana aurora), the Oregon Spotted Frog (Rana 
pretiosa), and the Western Pond Turtle (Actinemys marmorata) 
(Nussbaum et al. 1983, op. cit.). This is the first report that Ameri-
can Bullfrogs predate the Oregon Chub (Oregonichthys crameri), 
a threatened minnow endemic to the Willamette River basin of 
Oregon (Markle et al. 1991. Copeia 1991:277–293). Prior to this 
account, only anecdotal evidence for a predator-prey interaction 
between American Bullfrogs and Oregon Chub was available 
based on observations that the two species often occur syntopi-
cally in warm-water, off-channel habitats (Snyder 1908. Bull. U.S. 
Bur. Fish. 27:153–189). Scheerer (1999. Fish Research Project, An-
nual Progress Report EF-91 VII-1. Portland, Oregon. 24 pp.) and 
Scheerer and Apke (1998. Fish Research Project E96970022, An-
nual Progress Report. Corvallis, Oregon) previously noted that 
the largest chub populations were found at Willamette Valley 
basin sites devoid of bullfrogs, but subsequent diet analysis did 
not find evidence of bullfrog predation on chubs.
 Our study site (44.4528°N, 123.3750°W) is a privately owned 
wetland located south of Corvallis, Oregon in the Beaver Creek 
drainage of the mainstem Willamette River. This wetland is part 

of a 30-acre restoration project initiated in 1992 consisting of 
three permanent ponds seasonally connected through flood-
ing. The site is also unique in that it serves as prominent Oregon 
Chub reintroduction habitat under the Oregon Chub Recovery 
Plan (USFWS 1998. Recovery Plan for the Oregon Chub. Port-
land, Oregon. 86 pp.). A total of 573 Oregon Chub from three 
source populations (DeHaan et al. 2010. U.S. Fish and Wildlife 
Service, Abernathy Fish Technology Center. Final report) were 
introduced between 1997 and 1998 (USFWS 2010a. Fed. Reg. 
75:11010–11067). Also inhabiting this site are Northern Red-
legged Frogs (threatened), Western Pond Turtles (sensitive spe-
cies), and invasive American Bullfrogs.
 We collected six adult American Bullfrogs on 9 Aug 2011 
via hook and line sampling as part of a regional study on inva-
sive species community dynamics. We euthanized the animals 
following standard protocol and recorded measurements for 
weight, snout–vent length, and sex. Stomachs were excised and 
fixed in 95% ethanol for 36 h before contents were processed. 
Prey items were flushed with dechlorinated water and observed 
with a dissecting microscope to aid in identification to the lowest 
possible taxon. We aggregated contents to taxonomic order and 
assigned values of absolute and relative abundance (total count; 
N and N%) and frequency (number of stomachs containing 
item; F and F%), as well as occurrence (percentage of 6 stomachs 
containing item; 0%) (Table 1). 
 A total of 30 prey items were found in the six stomachs, with 
orders Hemiptera and Coleoptera representing the greatest per-
centage of the diet (23.3% and 20%, respectively). Three Oregon 
Chub (order Cypriniformes) were found in 2 out of 6 stomachs 
(33.3%). Although some digestive decomposition had occurred 
to the three specimens, enough tissue and distinguishing mor-
phological features had been preserved for positive identifica-
tion by Oregon State University ichthyologist, Doug Markle. 
Other vertebrates present in the diet included juvenile American 
Bullfrogs which were found in one-third of stomachs constitut-
ing 10% of the total diet, and Northwestern Salamanders (Am-
bystoma gracile), which were found in one-third of the stomachs 
and represented 6.7% of the total diet. 
 Since the Oregon Chub’s listing under the Endangered Spe-
cies Act in 1993 (58 FR 53800; October 18, 1993), the species’ con-
servation status has improved from endangered to threatened in 
part due to actions outlined in the Oregon Chub Recovery Plan 

tablE 1. Diet of six American Bullfrogs collected from wetland in Cor-
vallis, Oregon, showing absolute and relative values of abundance (N 
and N%), frequency (F and F%), and occurrence (O%).

Prey Order N N% F F% O%

Anura 3 10.0 2 8 33.3

Aranae 1 3.3 1 4 16.7

Caudata 2 6.7 2 8 33.3

Coleoptera 6 20.0 4 16 66.7

Cypriniformes 3 10.0 2 8 33.3

Diptera 5 16.7 4 16 66.7

Hemiptera  7 23.3 4 16 66.7

Hymenoptera 1 3.3 1 4 16.7

Odonata 2 6.7 2 8 33.3

Plant material – – 3 12 50.0

Total 30 100.0 25 – –
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published in 1998 (USFWS 1998, op. cit.). Recovery strategies 
were enacted to reverse the decline of this species by protecting 
existing populations and designating critical habitat through-
out its historic range (USFWS 1998, op. cit.; USFWS 2010b. Fed. 
Reg. 75:21179–21189). At the time of Oregon Chub reintroduc-
tion to our study site, threats to habitat integrity were identified 
as American Bullfrogs and agricultural runoff (USFWS 1998, op. 
cit.), although current management concerns are primarily over 
water quality (USFWS 2010). Our findings emphasize the impor-
tance of American Bullfrog removal and resistance strategies at 
chub reintroduction sites, especially since American Bullfrogs 
and chub have similar habitat requirements and frequently co-
occur with other species of high conservation priority. Oregon 
Chub continue to face synergistic pressures from habitat loss 
and invasive species, so carefully planned reintroductions and 
persistent American Bullfrogs management will increase suit-
able habitat and aid in Oregon Chub population recovery.
 Stomach contents were deposited in the laboratory in 174 
Nash Hall, Corvallis, Oregon, 97331, USA. We extend our grati-
tude to Doug Markle and Joe Beatty for identifying stomach 
items, and to the members of our research lab at Oregon State 
University for their support during this study. We are also grate-
ful for contributions from the Natural Resources Conservation 
Service and the Wetlands Reserve Program landowners who 
granted access to their wetland easements; without their help, 
this research would not have been possible. 

JENNIFER C. ROWE (e-mail: jennifer.rowe@oregonstate.edu) and TIF-
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University, Department of Fisheries and Wildlife, 104 Nash Hall, Corvallis, 
Oregon 97331, USA.

PHYLLOMEDUSA AZUREA. MULTI-MALE SPAWNING. Multi-
male spawning has been rarely documented for neotropical an-
urans (Prado and Haddad 2003. J. Herpetol. 37:354–362; Prado et 
al. 2006. Herpetol. Rev. 37:206–207). We observed a polyandrous 
mating in Phyllomedusa azurea in an open area of Cerrado, at 
Nioaque municipality (21.186109°S, 56.178786°W), Mato Grosso 
do Sul, western Brazil. On 20 Jan 2011, around 0800 h, the be-
havior was observed occurring early in the morning of a cloudy 
day. Two males tried to join a pair already in amplexus. The fe-
male was laying eggs in a leaf of grass (Brachiaria sp.), while two 
opportunistic males tried to position their cloacae close to the 
eggs that were being deposited (Fig. 1A). After more than two 
hours, the opportunistic males moved away from the site, one at 
a time; the male in amplexus also moved away. However, the leaf 
of Brachiaria sp. containing the clutch was left opened, expos-
ing the eggs to sun radiation, wind, rain, and extreme variations 
in temperature and humidity (Fig. 2B). We did not monitor the 
clutch, however, we believe that it has been partially or almost 
totally desiccated. Probably this leaf was not closed due to the 
weight of three males on the female, which pulled it down, pre-
venting the pair from sealing the leaf. A similar event was de-
scribed for P. distincta in south Brazil (Prado et al. 2006, op. cit.). 
In that event, two males were trying to fertilize the eggs while 
the female was spawning and their weight disturbed the female, 
preventing her from sealing the leaf. Consequently, almost the 
entire clutch desiccated (Prado et al. 2006, op. cit.). The few cases 
of multiple amplexus reported for anurans may indicate that the 
costs involved are higher than the advantages (Lodé and Les-
barrères 2004. Naturwissenschaften 91:44–47). However, multi-
male spawning has been described for three congeneric species 
of P. azurea (Oliveira et al. 2012. J. Nat. Hist. 46:117–129; Prado 

et al. 2006, op. cit.; Wogel et al. 2005. J. Nat. Hist. 39:2035–2045), 
indicating that polyandrous mating may be more common than 
reported, at least for species in this genus (Roberts et al. 1999. 
Anim. Behav. 57:721–726). Mating with several males may be 
advantageous for females by potentially increasing fertilization 
success, providing better quality sperm, or increasing offspring 
genetic diversity (Prado et al. 2006, op. cit.). For the opportunistic 
males, polyandry may increase the chances of fertilizing at least 
some of the eggs (Roberts et al. 1999. Anim. Behav. 57:721–726). 
Further studies should focus on such aspects, to elucidate the 
possible advantages related to multimale spawning in anurans.
 Tailise M. Dias thanks FAPERGS for financial support (FA-
PERGS – 026692). Sonia Z. Cechin thanks CNPq for financial sup-
port (CNPq - proc. 303359/2009-9). Cynthia P. A. Prado thanks 
FAPESP (JP - proc. 2009/12013-4) and CNPq (Universal - proc. 
471106/2010-0) for financial support.
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gmail.com); FRANCIÉLE P. MARAGNO, Programa de Pós-Graduação em 
Biodiversidade Animal, Universidade Federal de Santa Maria, Rio Grande 
do Sul, Brazil; CYNTHIA P. A. PRADO, Departamento de Morfologia e Fi-
siologia Animal, FCAV, Universidade Estadual Paulista “Júlio de Mesquita 
Filho”, Jaboticabal, São Paulo, Brazil; SONIA Z. CECHIN, Departamento de 
Zoologia, Universidade Federal de Santa Maria, Rio Grande do Sul, Brazil.

Fig. 1. Multimale spawning in Phyllomedusa azurea. A) One female of 
Phyllomedusa azurea with two opportunistic males in an open area 
of Cerrado, Brazil; B) Leaf of Brachiaria sp. exposing the clutch of 
Phyllomedusa azurea after the female and three males had left the 
site of oviposition in an open area of Cerrado, Brazil. 
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PHYLLOMEDUSA NORDESTINA (Northeast Orange-Legged 
Leaf Frog). PHYSICAL ATTACK. Sexual selection occurs when 
there is competition for sexual partners (scarce resource) caus-
ing differences in fitness among individuals in the same popu-
lation (Wogel 2007. Pap. Avulsos Zool. 47[13]:165–174). The ter-
ritorial behavior combines acoustic interactions, attitudes, and 
struggles that are the result of male competition for calling sites, 
favorable spawning, and consequently females (Martins et al. 
1998. Amphibia-Reptilia 19:65–73). Studies on agonistic behav-
ior of Phyllomedusa show that males exhibit territorial behavior 
during the reproductive period (Abrunhosa and Wogel 2004. 
Amphibia-Reptilia 25:125–135), emitting territorial calls and 
getting into physical combat with the resident male (Costa et al. 
2010. Phyllomedusa 9[2]:99–108; Wogel et al. 2004. Herpetol. Rev. 
35[3]:239–243).
 We observed an event with Phyllomedusa nordestina involv-
ing a dispute among three males (Fig. 1). This is the first record 
of physical attack in the genus Phyllomedusa in Caatinga. The 
event occurred on 24 April 2010 at 2038 h, in a temporary pond 
at Monumento Natural Grota do Angico, Poço Redondo, Sergipe 
(9.6638889°S, 37.6825000°W, 200 m elev., SAD69). Two males in-
vaded the territory of the resident male emitting agonistic calls 
until they came into physical contact. Later, they were one above 
the other emitting advertisement calls. According to Vilaça et al. 
(2011. J. Nat. Hist. 45[29-20]:1823–1834) males of P. nordestina 
exhibit territorial behavior at vocalization sites, defending their 
territories through aggressive interactions or vocal activities.
 The aggressive behavior of the genus Phyllomedusa can be 
considered a synapomorphy of the group, because it is similar 
among species and may result for similar reasons, such as dis-
putes over territory or females (Abrunhosa and Wogel 2004, op. 
cit.; Costa et al. 2010, op. cit.; Wogel et al. 2004, op. cit.).

FRANCIS LUIZ SANTOS CALDAS (e-mail: francisluiz_bio@gmail.
com), BRUNO DUARTE DA SILVA, CRIZANTO BRITO DE-CARVALHO, 
RAFAEL ALVES DOS SANTOS, DANIEL OLIVEIRA SANTANA, FABÍOLA 
FONSECA ALMEIDA GOMES, and RENATO GOMES FARIA, Programa de 
Pós-Graduação em Ecologia e Conservação, Universidade Federal de Ser-
gipe, 49.000-000, São Cristóvão, Sergipe, Brazil.

PLEURODEMA GUAYAPAE. EGG PREDATION. Complex ovi-
position strategies of tropical anurans, such as terrestrial ovipo-
sition or foam nests, are believed to be a fixed trait as a means 
to limit exposure to aquatic egg predators (Magnusson and 
Hero 1991. Oecologica 86:310–318). The floating foam nests 

constructed by the anurans of the family Leiuperidae are one 
such oviposition strategy that protects their eggs from predators 
as well as desiccation (Wells 2007. The Ecology and Behavior of 
Amphibians. Univ. Chicago Press, Chicago, Illinois. 1148 pp.). 
 On 7 Feb 2011 at 0800 h I observed the foam nest of Pleurode-
ma guayapae in an ephemeral pond (ca. 2 m2) that had been 
formed during the previous night’s rain in the Isoceño commu-
nity of Kuaridenda, Cordillera Province, Santa Cruz Department, 
Bolivia (19.17°S, 62.53°W; WGS84). The nest had been blown to 
the edge of the pond by the wind, where upon closer examina-
tion I observed dozens of small red ants (Hymenoptera; Formi-
cidae) swarming the exposed eggs that were in contact with the 
pond’s edge. I returned to the pond at 1500 h to find that the en-
tire nest had been depredated by the ants. 
 Pleurodema guayapae constructs flattened foam nests, de-
positing them in temporary ponds that form after heavy rain-
storms (Cei 1980. Monitor. Zool. Ital. Monogr. 2:380–382). By 
eliminating contact with the water’s surface, these nests may 
provide suitable protection against aquatic predators, such as 
the carnivorous tadpoles of Ceratophrys cranwelli, which com-
monly occur in temporary ponds in the area (pers. obs.). How-
ever, these foam nests do not envelop the eggs completely, and 
the eggs are often visible and exposed at the top of the nest (pers. 
obs.). Thus these nests may be inadequate in their protection 
against terrestrial predators (Schalk 2010. Herpetol. Rev. 41:202). 
Pleurodema guayapae may compensate for this increased vul-
nerability to egg predators with a shortened egg life stage (John-
son et al. 2003. Can. J. Zool. 81:1608–1613), which could be ex-
plored further though experiments. 
 Funding for this research was provided by the National Sci-
ence Foundation’s Graduate Research Fellowship Program and 
the Applied Biodiversity Science NSF-IGERT Program at Texas 
A&M University (NSF-IGERT Award #0654377).

CHRISTOPHER M. SCHALK, Department of Wildlife and Fisheries Sci-
ences, Texas A&M University, College Station, Texas 77843-2258, USA; e-
mail: cschalk@tamu.edu.

SACHATAMIA CF. ALBOMACULATA (Yellow-flecked Glass Frog). 
LIFE HISTORY. Sachatamia albomaculata is a glass frog from 
Central and South America. Savage (2002. The Reptiles and Am-
phibians of Costa Rica: A Herpetofauna between Two Continents, 
between Two Seas. Univ. Chicago Press, Chicago, Illinois. 934 

Fig. 1. Amplectant pair of Sachatamia cf. albomaculata, Bilsa Biologi-
cal Station, western Ecuador.

Fig. 1. Males of Phyllomedusa nordestina in physical attack.
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pp.) reports the species is commonly found calling from vegeta-
tion 1–2 m above rivers all year around. I found something quite 
different for this species during a 10-month field season at the 
Bilsa Biological Station in western Ecuador. I had four encoun-
ters with S. albomaculata, totalling eight individuals. During 87 h 
I spent surveying along rivers, S. albomaculata was only ever en-
countered as pairs in amplexus (Fig. 1). Juliet Burmingham (pers. 
comm.), who worked at Bilsa for close to a decade, also reports 
having only ever seen this species in amplexus and published a 
photograph of an amplectant pair (Ortega-Andrade et al. 2010. 
Check List 6[1]:119–154). Paul Hamilton (pers. comm.), who led 
a research expedition in La Perda, Ecuador (about 60 km SE of 
Bilsa), observed the same breeding behavior in 2009. This 100% 
encounter rate of individuals in amplexus suggests that this spe-
cies spends most of its life in the canopy and only descends to 
breed, which is markedly different from Savage’s (2002, op. cit.) 
description for the species in Central America. The populations 
in Ecuador are isolated by some 400 km from populations in 
northern Colombia and Central America. Furthermore, Guayas-
amin et al. (2006. Check List 2[1]:70–75) reports that S. albomac-
ulata in Ecuador is morphologically different from populations 
in Central America, having larger dorsal spots. This morphologi-
cal difference, the different breeding habits, and its geographic 
isolation from northern populations suggests that this could be 
a distinct species of Sachatamia. Molecular research and further 
morphological and acoustic studies are required to settle the as-
signment of this species as distinct or as an aberrant population.

GREGOR F. M. JONGSMA, 366 George Street, Apt. 1B, Fredericton, 
New Brunswick, Canada; e-mail: Gregor.Jongsma@gmail.com.

SCAPHIOPUS HOLBROOKI (Eastern Spadefoot). POSSIBLE 
TRANSMITTER EXPULSION. Expulsion of radio-transmitters 
via transintestinal absorption has been documented in fish 
(Meyer and Honebrink 2005. Trans. Amer. Fish. Soc. 134:602–606) 
and snakes (Pearson and Shine 2002. Herpetol. Rev. 33:261–263), 
and a study recently documented the first definitive account of 
radio-transmitter expulsion in amphibians (Tracy et al. 2011. 
Biol. Lett. 7:465–467), which reported the expulsion of transmit-
ters in Cane Toads (Rhinella marina) via absorption through 
the bladder. As discussed in Tracy et al. (2011, op. cit.), with re-
spect to anurans, this ability may be an adaptation to expelling 
objects (e.g., sticks or thorns) that may pierce their body cavity 
when landing during movement and/or to expel arthropod prey 
(or prey parts) that may burrow their way into the body cavity at 
some point during the digestive process. 
 During a radio-telemetry investigation of adult Scaphiopus 
holbrooki at Cape Cod National Seashore in Provincetown, Mas-
sachusetts (USA) during 2006, we observed three possible in-
stances of radio-transmitter expulsion. In all three instances we 
found the radio-transmitters (model BD-2H, mass 1.7 g, Holohil 
Systems Ltd., Carp, Ontario, Canada; implanted into the body 
cavity) clean on the ground surface with no evidence of preda-
tion (i.e., no spadefoot remnants or predator fecal pellets found 
nearby, nor were there any scrapes on the radio-transmitter), 
and we found the transmitters on the ground surface 54 days (2 
instances) and 111 days (1 instance) following radio-transmit-
ter implantation surgeries. We observed two of these individu-
als alive on the surface during nocturnal telemetry surveys two 
nights prior to finding radio-transmitters on the surface. In addi-
tion, during radio-transmitter removal surgeries upon comple-
tion of fieldwork (132 days after radio-transmitter implanta-
tion), we noted that for 4 of the 8 individuals that underwent 

transmitter removal surgery the radio-transmitter was fully en-
capsulated in a thick, vascularized tissue, consistent with the 
finding by Tracy et al. (2011, op. cit.) for Rhinella marina, and 
were likely in the process of being voided from the body cavity. 
Unfortunately, we did not take note as to which internal organ 
this tissue was attached to, and thus cannot confirm if the route 
of expulsion is the same as that reported by Tracy et al. (2011, op. 
cit.; i.e., through the bladder).
 Handling of animals was conducted under a University of 
Massachusetts Amherst Institutional Animal Care and Use Pro-
tocol and collection permits granted by the Massachusetts Divi-
sion of Fisheries and Wildlife.

BRAD C. TIMM (e-mail: timm@eco.umass.edu) and KEVIN McGA-
RIGAL, Department of Environmental Conservation, Holdsworth Natural 
Resources Center, University of Massachusetts-Amherst, Amherst, Massa-
chusetts 01003, USA.

SCINAX RUBER (Red Snouted Treefrog). PREDATION. Neo-
tropical anurans are abundant, small to moderate sized, and 
are common prey for all classes of vertebrates and some arthro-
pods. Various predaceous spiders feed on anurans (Menin et 
al. 2005. Phyllomedusa 4[1]:39–47; Toledo 2005. Herpetol. Rev. 
36:395–400; Toledo et al. 2007. J. Zool. 271:170–177). In some 
cases the frogs are hunted, killed, and eaten by tarantulas and 
other hunting spiders. Few snakes have been reported as preda-
tors of Scinax ruber (Bernarde and Abe 2010. Biota Neotrop. 
10[1]:167–173; Mendes-Pinto et al. 2011. Biofar 5[2]:122–126). 

Fig. 1. A female Wandering Spider, Phoneutria boliviensis, preying 
on a Red-snouted Treefrog, Scinax ruber, near Chácara de Jesus, Rio 
Branco, Acre, Brazil.
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On 11 June 2011, we found a recently killed S. ruber in Chácara 
de Jesus (9.911880°S, 67.767382°W, 173 m elev.), Rio Branco, Acre, 
Brazil. The frog was caught on a tree leaf by a female Wandering 
Spider, Phoneutria boliviensis, which had partially consumed 
the frog (Fig. 1). The posture of the frog led us to suspect that it 
was attacked from the side. 
 Photographs of the frog and the spider were deposited in 
the Coleção Herpetológica da Universidade Federal do Acre. We 
thank Dr. Adalberto J. Santos, Departamento de Zoologia, In-
stituto de Ciências Biológicas, Universidade Federal de Minas 
Gerais for the spider identification and Evan Twomey for valu-
able suggestions on this manuscript.

PAULO ROBERTO MELO-SAMPAIO (e-mail: prmelosampaio@gmail.
com), JÚNIOR MARCOS LIMA MACIEL, CAMILA MONTEIRO BRAGA DE 
OLIVEIRA, RAELLEN DA SILVA MOURA, LORENA CORINA BEZERRA 
DE LIMA, União Educacional do Norte – Uninorte Alameda Hungria, 200, 
Jardim Europa II - CEP: 69.911-900 Rio Branco, AC – Brazil; TALISSON RUY 
BATISTA DA SILVA, Universidade Federal do Acre – Programa de Pós-
Graduação em Ecologia e Manejo de Recursos Naturais CEP: 69.915-900 
Rio Branco, AC – Brazil.

TRACHYCEPHALUS TYPHONIUS. PREY. Predation among am-
phibians occurs when the predator-prey size relationship is fa-
vorable (Toledo et al. 2007. J. Zool. 271:170–177), and large frogs 
take larger prey including various vertebrates (Duellman and 
Trueb 1994. Biology of Amphibians. Johns Hopkins University 
Press, Baltimore, Maryland. 670 pp.). On 5 Aug 2011, at 2200 h 
in Porto Acre, Brazil (9.679851°S, 67.743126°W) an individual 
Trachycephalus typhonius (66 mm SVL) was found predating a 
Dendropsophus leucophyllatus (29 mm SVL) (Fig. 1) which was 
consumed head first. The specimens were captured and acces-
sioned into the amphibian collection of the Universidade Fed-
eral do Acre (UFAC 5146, 5147). This is the first record of D. leu-
cophyllatus as a prey item of T. typhonius.

JAILINI DA SILVA ARAÚJO, Laboratório de Herpetologia – HerPet, 
Universidade Federal do Acre CEP 69915-900 Rio Branco – Acre, Brazil (e-
mail: jaillini@gmail.com); MOISÉS BARBOSA DE SOUZA, Centro de Ciên-
cias Biológicas e da Natureza – CCBN, Universidade Federal do Acre CEP 
69915-900 Rio Branco – Acre, Brazil (e-mail: moisebs@terra.com.br).

TESTUDINES — TURTLES

CARETTA CARETTA (Loggerhead Seaturtle). DIET. An adult fe-
male Caretta caretta, curved carapace length (CCL) of 91.5 cm, 
was found stranded on Arembepe Beach, northern part of Bahia, 
Brazil, on 19 September 2010 (12.75°S, 38.167°W). The turtle had 
a Porcupine Fish, Cyclichthys spinosus (Diodontidae), lodged in 
its buccal cavity (Fig. 1), and was bearing inconel tags on each 
front flipper (National Band Tag Co., USA), placed by Projeto 
TAMAR-ICMBio during 2004/2005 nesting season in Sergipe, 
nearly 260 km from the stranding site. 
 This is the first record of a Loggerhead Seaturtle ingesting a 
porcupine fish in Brazil. Loggerheads are primarily carnivorous 
and adults are generally bottom feeders. Despite eating opportu-
nistic resources on the surface, they do not normally capture live 
fish (Dodd 1988. U.S. Fish Wild. Serv. Biol. Rep. 88[14]:1–110). In 
his extensive review of C. caretta prey taxa, Hughes (1974. S. Afr. 
Assoc. Mar. Biol. Res. Oceanogr. Res. Inst. Investigational Rep. 
36:1–96) reported the ingestion of a porcupine fish in a South Af-
rican study. 
 Limpus et al. (2008. Mar. Turt. Newsl. [120]:1–3.) found six 
cases of dead or moribund C. caretta with porcupine fish lodged 
in their mouths and throat. The authors suggested that the tur-
tles might have fed on fish carcasses floating among discarded 
trawlers’ bycatch. Fish can be intentionally ingested when found 
dead, or incidentally, when they capture medusa (Dodd 1988, op. 
cit.), and Loggerhead Seaturtles will presumably feed on fish by-
catch discharged from fishing boats (Thomas et al. 2001. J. Zool. 
255:525–532). The hypothesis of C. caretta feeding on dead fish 
was also supported by Bugoni et al. (2003. Chelon. Conserv. Biol. 
4:685–688) by the co-occurrence of fish and the necrophagic iso-
pod found in stomachs of stranded turtles.
 The Porcupine Fish (C. spinosus) is commonly found in es-
tuarine areas and occurs along the coast between Brazil and 
Argentina, in depths up to 190 m (Carvalho-Filho 1999. Peixes: 
Costa Brasileira. Editora Melro Ltda. São Paulo, SP. 3rd ed. 320 
pp.), and has been reported as trawler bycatch (Bail and Bran-
co 2003. Notas Técnicas. Facimar 7:73–82), suggesting that the 
turtle noted here had possibly ingested a dead or moribund fish. 

LILIANA POGGIO COLMAN (e-mail: lilianacolman@hotmail.com), 
KELLYN CARNEIRO, and EDUARDO DE C. SALIÉS, Fundação Centro 

Fig. 1. The hylid frog, Trachycephalus typhonius preying on a Den-
dropsophus leucophyllatus in Porto Acre, Brazil.

Fig. 1. Porcupine Fish, Cyclichthys spinosus, lodged in the buccal 
cavity of a dead Loggerhead Seaturtle, Caretta caretta, stranded in 
Arembepe, Brazil.
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CARETTA CARETTA (Loggerhead Seaturtle). EPIBIONT BI-
VALVES. The neritic waters of the Baja California Peninsula 
(BCP) are one of the most important aggregation areas of juve-
niles of the North Pacific population of the Loggerhead Seatur-
tle. Though they nest exclusively at Japanese rookeries (Bowen 
et al. 1995. Proc. Natl. Acad. Sci. 92:3731−3734), some juveniles 
feed and grow to maturity in a relatively small area near the BCP, 
eventually returning to their Japanese breeding grounds (Nich-
ols et al. 2000. Bull. Mar. Sci. 67:937−947; Peckham et al. 2011. 
Mar. Ecol. Prog. Ser. 425:269−280). The conservation status of 
this population, which was recently classified as Endangered 
(USFWS-NMFS 2011), requires special attention to elucidate 
their ecology and life history for proper species conservation. 
Loggerheads are the sea turtles most colonized by commensals, 
parasites, and symbiotic species (Frick et al. 2000. Mar. Turt. 
News. 88:3−5). Their carapace, plastron, and flippers represent 
habitat for several taxonomic groups, which has enabled the 
study of trophic relationships among epibiont community mem-
bers (Frick et al. 2004. Southeast. Nat. 3[4]:613−620), the ecology 
of host turtles (Frazier et al.1992. Bull. Mar. Sci. 51:1−8), and the 
biogeographical patterns of sea turtle populations (Caine 1986. 
J. Exp. Mar. Biol. Ecol. 95:15−26).
 The ecological constraints of epifaunistic habitats primar-
ily consist of physical stabilization requirements and the abil-
ity for defense against predation (Frazier et al. 1985. Mar. Ecol. 
6[2]:127−134). Loggerheads are typically found in tropical and 
temperate coastal waters (Dodd 1988. U.S. Fish  Wildl. Serv. Biol. 
Rep. 88:100−110), coinciding with the ecology of their reported 
epibionts (Frick et al. 2002. Bull. Mar. Sci. 70[3]:953−956). The 
resting behavior of Loggerheads, in which they remain motion-
less at the sea floor, combined with the frequent peeling of their 
carapace result in facile attachment by mollusk larvae to the 
carapace (Frazier et al. 1985, op. cit.). 
 One hundred thirteen epibiont species have been docu-
mented to associate with Loggerheads nesting in North Amer-
ica, and on juveniles of the Spanish Mediterranean, ranging 
from Algae, Poriphera, Cnidaria, Mollusca, Platyhelminthes, 
Annelida, Arthropoda, and Urochordata (Badillo et al. 2001. In 
Margaritoulis and Demetropoulos [eds.], Proceedings of the 
First Mediterranean Conference on Marine Turtles, pp. 62−65; 
Caine 1986. J. Exp. Mar. Biol. Ecol. 95:12−26; Grammentz 1988. 
Naturalista Sicil. S. IV, XII [1−2]:33−46; Frick et al. 1998. Herpetol. 
Rev. 29[4]:211−214). Moreover, other detailed studies have been 
conducted on close relationships of several organisms with C. 
caretta, including Balaenophilus spp. (Ogawa et al. 1997. Zool. 
Sci. 14[4]:691−699), Podocerus spp. (Yamato 1992. Publ. Seto 
Mar. Biol. Lab. 35[4/5]:281−288), Cirripedia (Monroe and Limpus 
1979. Mem. Queensland Mus. 19[3]:197−223; Stamper et al. 2005. 
J. Zoo Wildl. Med. 34[4]:635−641), and Planes minutus (Daveport 
1994. J. Mar. Biol. Assoc. U.K. 74:735−737).
 As part of the Grupo Tortuguero de las California’s long term 
study of juvenile Loggerhead Seaturtles, in July 2011 we col-
lected epibiont samples from the carapaces of 10 turtles (body 
mass 24.3−63.5 kg, and curved carapace length [CCL ± 0.1 cm] 
from 55−78.5 cm; mean CCL = 69.4 ± 6.9 cm) captured at Golfo de 
Ulloa (from El Vizcaino [27.8333°N, 115.0833°W] to Bahia Mag-
dalena [24.5°N, 112.0°W]), Baja California Sur, Mexico. Typical of 

the region, all turtles carried barnacles (Chelonibia testudinar-
ia), Amphipoda, red algae Polysiphonia sp., and some assorted 
bivalves. The microbivalve Cymatioa pulchra was present on one 
individual; the Winged Pearl Oyster (Pteria sterna; 0.1−0.4 g, and 
11−13 mm length) and shell-loving oyster (Ostrea conchaphila; 
27.7 g, and 53 mm length) were present in two and one turtles, 
respectively. The size of the oysters suggests that they were at-
tached to the turtles for several months (Frick et al. 2002. Bull. 
Mar. Sci. 70[3]:953−956). 
 The ranges of the three epibiont species are within the limits 
of the tropical and subtropical habitats from California to Peru 
(Abbott 1974. American Seashells: The Marine Mollusca of the At-
lantic and Pacific Coasts of North America, 2nd ed. Van Nostrand 
Reinhold Co., New York. 663 pp.). C. pulchra is generally symbi-
otic with other invertebrates to which it attaches with its byssus 
(Keen 1971. Seashells of Tropical West America. Stanford Univer-
sity Press, California. 854 pp.). The Winged Pearl Oyster, consid-
ered a potential resource for pearl production (i.e., mariculture) 
occupies epifaunal habitats continuously (Southgate 2008. In 
Southgate and Lucas [eds.], The Pearl Oyster, pp. 231−272. Elsevi-
er, Oxford, UK); because of their planktonic larval phase substrate 
selection occurs prior to metamorphosis (Wada and Tëmkin 
2008. In Southgate and Lucas, op. cit., pp. 37−75). The shell-loving 
oyster is usually found attached to dead shells, rocks, and crab 
carapaces in depths up to 40 m (Abbott 1974, op. cit.). 
 High biological productivity of the Golfo de Ulloa and its sea 
surface temperature at neritic areas during the summer of 2011 
(22.9 ± 1.3°C; from 19.1 to 24.6°C) allowed bivalves to have good 
metabolic rates. Research of growth and development of larvae 
and juveniles of these bivalve species suggests epibionts had 
been associated with the turtles at least 11 weeks, therefore Log-
gerheads were in neritic areas of the BCP several weeks before 
they were sampled for this study (Araya-Nunes et al. 1991. Cali-
fornia Fish Game 77:181–193; del Rio-Portilla et al. 1992. Mar. 
Ecol. Prog. Ser. 89:221–227). 
 To our knowledge this is the first report of C. pulchra, P. 
sterna, and O. conchaphila associated with the carapaces of C. 
caretta, although symbioses have been reported between other 
molluscs and loggerheads (Caine 1986. J. Exp. Mar. Biol. Ecol. 
95:15α26). This represents a contribution to understanding of 
the ecology of both the bivalve and turtle species, with special 
emphasis on the interspecific relationships of immature turtles 
from the northern Pacific. We thank Alejandra Aguillón for her 
valuable help with taxonomic identifications. 

JUAN M. RGUEZ-BARON, and S. HOYT PECKHAM, Grupo Tortugue-
ro de las Californias A.C., La Paz, Baja California Sur, México, CP 23060 (e-
mail: juanmaroba@gmail.com); MARIAN A. CAMACHO-MONDRAGÓN, 
CICIMAR-IPN, Av. Instituto Politécnico Nacional, Col. Playa Palo de Santa 
Rita, CP 23096 La Paz, Baja California Sur, México.

GOPHERUS AGASSIZII (Mojave Desert Tortoise). DIET. Re-
search into the diet of the Mojave Desert Tortoise has docu-
mented occurrences of rock and soil consumption, infrequently 
observed instances of osteophagy, and only a single previous 
documentation of consumption of a tortoise carcass (Esque and 
Peters 1994. Fish and Wildlife Research 13:105–111; Walde et al. 
2007. Southwest. Nat. 52[1]:147–149). Consumption of deterio-
rating bone matter is thought to provide calcium to the other-
wise herbivorous tortoise diet, supplying a necessary nutrient 
that is not abundant in the tortoise’s desert range.
  On 27 May 2011, beginning at 1013 h, I observed a juvenile Go-
pherus agassizii (CL 170 mm) approximately 32 km W of Needles, 
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California, USA (34.68°N, 115.04°W) consuming portions of the 
disarticulated skeleton of a conspecific (Fig. 1). I stood at a dis-
tance of 5–7 m observing for approximately 10 minutes, and took 
several photographs and videos. The tortoise repeatedly picked 
up, broke, and consumed portions of disarticulated plastron. 
Approximately 5 minutes after initial observation, the tortoise 
recognized my presence and paused the behavior, but resumed 
a minute or two later. Osteophagy of tortoise remains by Desert 
Tortoises may represent a more likely occurrence than the rela-
tive scarcity of observations suggest. The highly ossified skeletal 
structure and longevity of this species suggests Desert Tortoises 
may provide a net calcium sink in their desert ecosystems. Upon 
death, tortoise carcasses can provide a concentrated source of 
calcium available to many desert dwelling organisms. 

IAN G. BRENNAN, Villanova University, 800 Lancaster Avenue, Villa-
nova, Pennsylvania 19085, USA; e-mail: IBrennan@villanova.edu.

KINOSTERNON SUBRUBRUM (Eastern Mud Turtle). DIET. 
Kinosternon subrubrum is an omnivorous generalist, scavenging 
and preying on a wide variety of plants, vertebrates, and inver-
tebrates (Ernst and Lovich 2009. Turtles of the United States and 
Canadá, 2nd ed. John Hopkins University Press, Baltimore, Mary-
land. 827 pp.). However, to our knowledge there are no reports of 
turtles consuming the shed skins of squamates. On 12 July 2012, 
we captured an adult female K. subrubrum on the Emory River 
across from the Tennessee Valley Authority Ash Recovery Site in 
Kingston, Tennessee, USA. Upon being held overnight, the turtle 
excreted portions of a shed snake skin. A large section of the skin 
protruded from the cloaca, confirming that it had been ingested. 
The pieces of the shed skin were relatively large and intact, sug-
gesting limited digestion. Although precise identification of the 
snake was not possible, the keeled scales and size of the skin, 
together with our knowledge of the study site, strongly suggest 
Nerodia sipedon.

DAVID A. STEEN (e-mail: davidasteen@gmail.com), KALEB Q. WEBB, 
HENRY J. VOGEL, TANIYAH D. PARKER, MICHELINA C. DZIADZIO, and 
WILLIAM A. HOPKINS, Virginia Polytechnic Institute and State University, 
106 Cheatham Hall, Blacksburg, Virginia 24061, USA. 

PODOCNEMIS ERYTHROCEPHALA (Read-Headed Amazon 
River Turtle). KYPHOSIS. Kyphosis is defined as “a dorsally 
convex deformity of the spine in the sagital plane of the animal” 
(Rhodin et. al. 1984. Brit. J. Herpetol. 6:369–373). Kyphosis is 

relatively widespread in many species of Cryptodira, however it 
has been reported for only one pleurodire, of the family Chelidae: 
Emydura macquarii krefftii (Limpus et. al. 2006. Marine 
and Freshwater Sciences Environmental Sciences Division. 
Conservation Technical and Data Report. 7:1–15; Trembath 2009. 
Chelon. Cons. Biol. 8:94–95). On 23 January 2008 we captured 
a kyphotic female Podocnemis erythrocephala (Fig. 1) in the 
Macacoapu branch of the Ayuanã River near its confluence with 
the Rio Negro, Amazonas, Brazil (0.5352694°S, 64.9253656°W; 
WGS 84). The turtle was an adult, 247 mm straight-line carapace 
length, 205 mm carapace width, and 202 mm plastron length. 
It weighed 1400 g and appeared to be in good health; it was 
marked and released at the site of capture. Trembath (op. cit.) 
commented that kyphosis is rare, even though it occurs in many 
different genera; he observed it in 0.36% of 833 individuals. In 
the Ayuanã River we marked 4432 Podocnemis erythrocephala 
(Bernhard and Vogt 2012. Herpetologica 68: in press) and found 
only one kyphotic turtle, 0.02% of the turtles collected. This is the 
first case reported for the Podocnemididae. 
 The Project was financed by FAPEAM, Project Number 
916/2003 Edital Temático. CNPq provided the scholarship for R. 
Bernhard in the postgraduate department of ecology of INPA. 
The Mayor’s office of the Municipality of Santa Isabel do Rio Ne-
gro is thanked for logistical support. The study was authorized 
by IBAMA permit number 13346-1. We thank our field assistants, 
Ademir, Artur, Elis, Elizângela, Érica, Francesco, Guilherme, 
Joane, Larissa, Ramiro, Renato, Rodrigo, and Tania, for helping 
make this study possible.

RAFAEL BERNHARD (e-mail: rafbernhard@gmail.com), RAYATH ME-
LINA LIMA BERNHARD, and RICHARD C. VOGT (e-mail: vogt@inpa.gov.
br), Instituto Nacional de Pesquisas da Amazônia, Av. André Araújo, 2.936, 
CEP 69060-001, Manaus, Amazonas, Brazil.

STERNOTHERUS CARINATUS (Razor-backed Musk Turtle). 
REPRODUCTION. On 25 June 2012 at ca. 1735 h I observed two 
Sternotherus carinatus copulating under natural conditions. The 
copulating turtles were behaving in a generalized kinosternid 
courtship pattern that has been previously described (Mah-
moud 1967. Copeia 1967:314–319). Copulation was visibly con-
firmed both by the male mounting and clasping of the female 
from above and the biting behavior of the female. The turtles 
were observed at a water depth of 0.85 m near a large boulder 
in the upper Little River in Pushmahata Co., Oklahoma, USA 
(34.530333°N, 95.026667°W, 234 m elev.). The water temperature 
was 27.1°C. After the accidental disruption of the copulation, 
both turtles were captured, measured, and weighed. The male 

Fig. 1. Adult female Podocnemis erythrocephala with kyphosis.

Fig. 1. Juvenile Mojave Desert Tortoise consuming skeletal remains 
of a dead conspecific.
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had a plastron to carapace length (PL/CL) ratio of 0.70 (CL = 
118.61 mm; PL = 83.55 mm) and weighed 280 g. The female had a 
PL/CL ratio of 0.72 (CL = 92.29 mm; PL = 66.02 mm) and weighed 
180 g. This is apparently the first reported observation of Sterno-
therus carinatus mating in the wild.

CARLA L. ATKINSON, Oklahoma Biological Survey, Department of 
Biology & Ecology and Evolutionary Biology Graduate Program, University 
of Oklahoma, 111 E. Chesapeake St., Norman, Oklahoma 73019, USA; 
e-mail: carlalatkinson@gmail.com.

TERRAPENE ORNATA LUTEOLA (Desert Box Turtle). DIET. The 
ecology of Terrapene ornata luteola is poorly known, and in par-
ticular there is a notable paucity of information regarding diet 
(Ernst and Lovich 2009. Turtles of the United States and Canada. 
2nd ed. Johns Hopkins University Press, Baltimore, Maryland. 827 
pp.). We herein describe the diet of T. o. luteola collected in Presi-
dio and Brewster counties, Texas, during 2008. To our knowledge, 
this is the first quantitative report on the diet of T. o. luteola. Our 
sample consisted of 14 turtles (mean carapace length = 121 mm; 
SD = 16 mm; range = 89–147 mm) opportunistically collected 
during June (1), July (5), August (3), and September (5); nine were 
found crossing highways, four encountered during the course of 
other field work, and one turtle was DOR. Turtles were found at 
elevations ranging from ca. 1065 to 1380 m in desert grassland 
with significant areas of shrub encroachment (Powell 1998. Trees 
and Shrubs of the Trans-Pecos and Adjacent Areas. University 
of Texas Press, Austin. 498 pp.). Precipitation in this region av-
erages about 400 mm annually (Powell, op. cit.). We obtained 
feces by placing turtles overnight (12–18 h) in plastic buckets 
containing about 5 cm of water to stimulate defecation (Platt et 
al. 2009. Southeast. Nat. 8:335–346). The contents of each bucket 
were then passed over a sieve (2 mm mesh), and food items re-
covered, dried, and later identified to the lowest possible taxo-
nomic level. We calculated the percent occurrence of each food 
item recovered as the number of samples in which a particular 
item occurred divided by the sample size. Percent occurrence 
is the appropriate metric when the number of individual food 
items cannot be quantified (Rosenberg and Cooper 1990. Stud. 
Avian Biol. 13:80–90). Each turtle was permanently marked by 
notching a unique series of marginal scutes (Cagle 1939. Copeia 
1939:170–172) and released at the capture site within 48 h. We 
dissected the road-killed turtle, and removed, washed, sieved, 
dried, and later identified the gut contents.
 Insect remains were recovered from every turtle (100%) in 
our sample. We identified the remains of dung beetles (Scara-
baeidae), lady beetles (Coccinellidae), and grasshoppers (Caeli-
fera) from 7 (50.0%), 2 (14.2%), and 1 (7.1%) turtles, respectively. 
The remains of insects we were unable to identify were recovered 
from 6 (42.8%) turtles. Similar to our results, others have found 
that insects comprise as much as 90% of the diet of T. o. ornata, 
with dung beetles being the most frequently consumed insect 
prey (Blair 1976. Southwest. Nat. 21:89–103; Legler 1960. Univ. 
Kansas Publ. Mus. Nat. Hist. 11:617–619; Metcalf and Metcalf 
1970. Trans. Kansas Acad. Sci. 73:96–117). Representatives of se-
ven Orders and 18 Families of insects have been reported in the 
diet of T. ornata (reviewed by Ernst and Lovich, op. cit.). 
 We recovered millipede (Orthoporus spp.) remains from 6 
(42.8%) T. o. luteola, and observed a turtle consuming a living 
millipede (Orthoporus ornatus) on 30 August 2008. Millipedes 
(Diplopoda) have previously been reported in the diet of T. orna-
ta (Ernst and Lovich, op. cit.). Millipedes secrete a variety of toxic 
compounds (e.g., hydrogen cyanide and benzoquinone) from 

glands in each body segment, which cause many predators to 
cease an attack and perform vigorous cleansing actions (Eisner 
and Meinwald 1966. Science 153:1341–1350). What effect, if any, 
these toxins have on T. ornata remains unknown; however, the 
prevalence of millipede remains found in our study and repor-
ted by others (Ernst and Lovich, op. cit.), strongly suggests these 
compounds do little to deter predation by T. ornata. 
 The molar of a small mammal found in the feces of one (7.1%) 
turtle perhaps originated from a carcass consumed as carrion. 
Scavenging of vertebrate carrion by T. ornata is well documented 
(Hill et al. 2005. Herpetol. Rev. 36:443; Jensen 1999. Herpetol. Rev. 
30:95; Kolbe 1998. Herpetol. Rev. 29:235; Legler, op. cit.; Parker 
1982. Southwest. Nat. 27:365). When available, carrion provides 
an energetically rich food that can be obtained safely without 
the cost of capturing and subduing prey (DeVault and Krochmal 
2002. Herpetologica 58:429–436). Small stones were recovered 
from six (42.8%) turtles. The reasons underlying stone ingestion 
are unclear (Ernst and Lovich, op. cit.); stones could be ingested 
accidentally during feeding (Legler, op. cit.), although delibera-
te ingestion reportedly occurs among captives (Skorepa 1966. J. 
Ohio Herpetol. Soc. 5:108). 
 Unidentified leaves and seeds were each recovered from one 
(7.1%) turtle suggesting vegetation and fruit constitute a relati-
vely minor component of the diet in our study area. However, 
our results could simply reflect the seasonal availability of folia-
ge and fruit. Although considered “chiefly carnivorous,” T. orna-
ta is known to consume foliage and fruit from a wide variety of 
plants (Ernst and Lovich, op. cit.). Succulent vegetation is thou-
ght to serve as a significant source of water for T. ornata inhabi-
ting arid regions (Nash and Gangloff 2010. Herpetol. Rev. 41:489; 
Thomasson 1980. Southwest. Nat. 25:438), and if available, large 
quantities of fruit may be consumed to the exclusion of other 
foods (Ernst et al. 1994. Turtles of the United States and Canada. 
Smithsonian Institution Press, Washington, D.C. 578 pp.). Some 
evidence suggests T. o. ornata might also play an important role 
in seed dispersal (Stone and Moll 2009. Southwest. Nat. 54:346–
350). 
 We thank Andrew and Ali Berezin, Lourdes Crespo, and Lewis 
Medlock for assisting with turtle collection. Lewis Medlock sup-
plied several important, but obscure, references. Support for this 
project was provided by a Research Enhancement Grant from 
Sul Ross State University to SGP. Turtles were collected under a 
scientific research permit issued by the Texas Department of Pa-
rks and Wildlife to SGP (SPR-0307-844). The findings and conclu-
sions in this note are those of the authors and do not necessarily 
represent the views of the U.S. Fish and Wildlife Service.
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SQUAMATA — LIZARDS

ANOLIS CAROLINENSIS (Green Anole). ATTEMPTED SAURO-
PHAGY. Most species of Anolis lizards consume primarily in-
sect prey (Andrews 1976. Copeia 1976:477–482; Schoener 1968. 
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Ecology 49:704–726). However, anoles are known to be relative 
dietary generalists, consuming what they opportunistically en-
counter and can capture and swallow, including spiders, centi-
pedes, snails, seeds, and on occasion, small vertebrates (Losos 
2009. Lizards in an Evolutionary Tree. Univ. California Press, 
Berkeley, California. 507 pp.). Reports on predation by anoles on 
other lizards are relatively rare, but anecdotal evidence of sauro-
phagy in a number of Anolis species indicates that anole preda-
tion on small (often juvenile) lizards may be more frequent than 
generally thought, especially for adult male anoles (Gerber 1999. 
Anolis Newsletter V:28–39).
 Anolis carolinensis is a well-studied species common 
throughout the southeastern United States. As with other anoles, 
this species is mainly insectivorous, but large males will occa-
sionally prey on smaller conspecifics (e.g., Gerber and Echter-
nacht 2000. Oecologia 124:599–607). Observations of sauro-
phagy by A. carolinensis on non-anoline lizards remain rarely 
reported, but one previous account described an adult male A. 
carolinensis feeding on an adult Sceloporus undulatus carcass 
(Himes 1998. Herpetol. Rev. 29:236–237). Because both of these 
lizards had approximately the same snout–vent length (SVL), the 
author concluded that it was unlikely that the anole was capable 
of killing the Sceloporus lizard, suggesting that the anole encoun-
tered and began feeding on the Sceloporus after it had expired. 
Here, we describe a second account of A. carolinensis attempting 
to consume a Sceloporus undulatus.
 On 19 October 2008, an adult male A. carolinensis was ob-
served attempting to eat a juvenile Sceloporus undulatus hya-
cinthinus at the residence of the first author (TJH) in Wake Co, 
North Carolina, USA. A single digital photograph (Fig. 1) was 
taken during this process, which lasted approximately 10 min-
utes. The A. carolinensis repeatedly attempted to reposition and 
swallow the Sceloporus, with the anterior end of the lizard in its 
mouth, but eventually dropped and abandoned the dead Scelo-
porus when it was unable to do so. While no measurements were 

taken of these lizards, the Sceloporus appears to have at least 50% 
of the SVL of the green anole. Mahler and Glor (2011. Herpetol. 
Rev. 42:272–273) previously reported that an adult male Anolis 
cybotes was successfully able to swallow an A. marron individual 
that was 64.3% of its own SVL, but it appears that the failed pre-
dation attempt reported here resulted from the large size of the 
Sceloporus, preventing consumption by the A. carolinensis.

T. J. HILLIARD, 1404 Old Regent Drive, Fuquay-Varina, North Carolina 
27526, USA (e-mail: tjhilliard@nc.rr.com); GERARD T. SALMON, P.O. Box 
167, Boerne, Texas 78006, USA (e-mail: gerardtsalmon@gmail.com); MI-
CHELE A. JOHNSON, Department of Biology, Trinity University, San Anto-
nio, Texas 78212, USA (email: mjohnso9@trinity.edu).

ANOLIS SAGREI (Brown Anole). PREY. The anoles, family Poly-
chrotidae, show an overwhelming dietary preference for inver-
tebrates and Herrel et al. (2004. Oecologia 140:160–168) report 
that only 11.5% of species in this family are fruit eaters. Most fru-
givory reported in anoles has occurred among island-dwelling 
populations, and Herrel et al. (op. cit.) suggested that this may 
be due to low interspecific and high intraspecific competition on 
such islands. Most sources agree that A. sagrei does not prefer 
fruit (Herrel et al., op. cit.). This species has been observed to eat 
some “plant food” on Bimini, though details were not described 
(Schoener 1968. Ecology 49:704–726.). 
 In 2011, Anolis sagrei was observed eating fruit in two in-
stances at the Palm Beach Zoo, Palm Beach Co., Florida, USA 
(26.667029°N, 80.069857°W). The first observation occurred on 
an unrecorded date in the month of March, where an adult male 
A. sagrei began consuming a fruit of a Ficus sp. on a paved foot-
path directly below a large Ficus sp. tree. The anole began eating 
the fruit shortly after it fell, perhaps indicating the consumption 
of the fruit was a result of a feeding response to movement. The 
second observation occurred 17 June at 1700 h and was pho-
tographically documented. In this instance, an adult female A. 
sagrei was observed running across a wooden railing with a Fi-
cus sp. fruit in her mouth. In both instances there were other A. 
sagrei observed in the immediate area, the majority of them ac-
tively consuming ants. 
 Although fruit is not typically considered part of the diet of A. 
sagrei, no special adaptation is needed for insectivorous lizards 
to digest fruit pulp (Olesen and Valido 2003. Trends Ecol. Evol. 
18:177–181). I have found one other instance of photographi-
cally or videographically documented fruit consumption by A. 
sagrei, an individual in the Bahamas was observed scavenging 
on the fruit of Manilkara zapota (AnoleAnnals.org/2010/12/05/
frugivory-anolis-sagrei, accessed 18 May 2012).

JOSHUA D. HOLBROOK, Department of Biological Sciences, Florida 
Atlantic University, Davie, Florida 33314, USA; e-mail: JHolbro8@fau.edu.

ANOLIS SAGREI (Brown Anole). INTERSPECIFIC KLEPTOPAR-
ASITISM. Anolis sagrei is a common, invasive anole in Florida 
and is usually found close to human habitation. In April 2012, an 
open-ended wooden box (25 cm x 15 cm) filled with lengths of 
hollow bamboo and dried stems of forbs to attract hole-nesting 
bees and wasps was placed on a pot of aloe plants (approx. 60 
cm above the ground) in a suburban garden in central Florida. 
Two days later, a large male A. sagrei was observed displaying on 
top of it. A rival male perched within 60 cm of him. The estimat-
ed SVL for both males was approximately 50 mm. For the next 
two weeks both males were seen in the same place, one perched 
above the box, and one slightly below it, along with several fe-
males.

Fig. 1. Adult male Anolis carolinensis (perched on residential air con-
ditioning unit) attempting to consume a juvenile Sceloporus undu-
latus hyacinthinus.
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 Two weeks after positioning the box, wasps and a carpenter 
bee were seen exploring it. The wasps appeared to be eumenine 
vespids, which are hole-nesting caterpillar hunters. Both male 
anoles ignored these hymenopterans. On another occasion a 
paper wasp (Polistes sp.) was seen chewing a projecting stem of 
bamboo, presumably to make carton for the construction of a 
nest. Again, this wasp was ignored by the two male anoles.
 Two weeks and three days after positioning the box, one of 
the male anoles was observed to rapidly jump onto the box, 
appeared to shake something vigorously and then return to its 
perch above the box. When approached, it was seen to be eating 
a small yellow-green caterpillar. Approximately 15 min after this 
observation, a eumenine wasp was seen approaching the box 
carrying a caterpillar. Both male anoles were present by the box 
and both were seen to cock their heads as the wasp landed. The 
anole that had been seen eating the caterpillar previously im-
mediately ran down from its perch (approx. 15 cm away), turned 
its head on one side and grabbed the caterpillar as soon as the 
wasp landed. The anole shook its head twice and then wiped the 
caterpillar roughly against the bamboo tubes. The wasp was dis-
lodged at the first shake and immediately flew away. The anole 
returned to its perch and ate the caterpillar.
 Over the next four days both anoles were seen to kleptopara-
sitize eumenine wasps attempting to land on the box. The male 
first observed kleptoparasitizing a wasp was seen stealing cater-
pillars twice more and the other male was seen to kleptoparasit-
ize a wasp once. On all occasions the anoles were seen to turn 
their heads on their sides, pincer the caterpillar in their jaws and 
rapidly shake their heads once or twice. On one occasion a large 
carpenter bee approached and landed on the box, a male anole 
immediately ran at it presumably mistaking the bee for a wasp 
which it could kleptoparasitize, but turned away again and when 
the bee flew away the anole retreated so rapidly that it fell to the 
ground.
 Kleptoparasitism has been observed in lizards such as Broad-
ley’s Flat Lizards (Platysaurus broadleyi) (Whiting and Greeff 
1997. Copeia 1997:811–818) stealing figs from conspecifics, and 
Balearic Wall Lizards (Podarcis lilfordi) stealing pieces of pear 
from conspecifics (Cooper and Pérez-Mellado 2003. Amphibia-
Reptilia 24:219–224), but I could find no previous record of klep-
toparasitism between a lizard and an invertebrate. The territorial 
behavior of male anoles and the resource of the nesting tubes at-
tracting eumenine wasps likely means that many more instances 
of kleptoparasitism occurred than were observed.

PHILIP W. BATEMAN, Archbold Biological Station, Lake Placid, P.O. 
Box 2057, Lake Placid, Florida 33862, USA; Department of Zoology and En-
tomology, University of Pretoria, Pretoria 0002, South Africa; e-mail: bill.
bateman@zoology.up.ac.za.

ANOLIS SAGREI (Brown Anole). VOLUNTARY AUTOTOMY. Cau-
dal autotomy is a defense mechanism common to many lizard 
species whereby the tail is shed, usually to escape a predation 
event (Bateman and Fleming 2009. J. Zool. 277:1–14). Autotomy 
occurs along breakage planes in the tail vertebrae and is under 
central control of the lizard, i.e. it is not simply forced removal 
(Fleming et al. 2007. Biol. Rev. 82:481–510.). No studies, however, 
have convincingly demonstrated that autotomy in lizards can 
occur without the aid of at least some form of external resistance, 
although this has been recorded in some invertebrates (Fleming 
et al. op. cit). 
 We held several male and female wild-caught Anolis sagrei in 
captivity at Archbold Biological Station in May and June 2012. 

Each anole was kept singly in a 10 L clear plastic terrarium with 
a sand substrate, a water dish and a palm leaf stem for a perch. 
Several of these anoles demonstrated evidence of previous au-
totomy and regeneration of their tails. On 31 May 2012, a female 
anole (SVL 42 mm, tail length 53 mm) was observed to have 
autotomized her tail, which lay on the sand substrate directly 
beneath her favored perch. Forty-five mm of the tail had been 
autotomized (9 mm of the tip of the tail had been previously lost 
and regenerated), and 4 mm from the point of autotomy the tail 
was wounded on the dorsal surface, with a cut about 2 mm in 
length, that had bled recently. This wound had been noted at the 
time of capture 18 days before and had failed to heal in that time, 
perhaps because it was at a flex point.
 Apart from having food and water added to the terrarium ev-
ery second day the anole was never handled or disturbed. The 
tail appeared to have been shed without being caught or trapped 
and therefore without any external resistance; it seems likely that 
the female voluntarily shed the tail in response to the unhealed 
wound and that this is therefore comparable to autotomy behav-
ior observed in some invertebrates.
 Although there has been anecdotal discussion of lizards that 
autotomize tails when in collection bags and not otherwise re-
strained, we could find no similar observations of caudal au-
totomy in response to a wound and with no apparent external 
resistance. This adds to the adaptive benefits of caudal autotomy 
in lizards: not only does it allow a lizard to escape from predators 
(see Bateman and Fleming, op. cit. for a review) but it also allows 
a lizard to deal with a wounded, but unautotomized, tail.

CORI ELWOOD (e-mail: cori.elwood@gmail.com) and JEREMY PEL-
SINSKI (e-mail: jpelsinski@gmail.com), Archbold Biological Station, Lake 
Placid, PO Box 2057, Lake Placid, Florida 33862, USA; PHILIP W. BATEMAN, 
Archbold Biological Station, Lake Placid, PO Box 2057, Lake Placid, Florida 
33862, USA; Department of Zoology and Entomology, University of Preto-
ria, Pretoria 0002, South Africa (e-mail: bill.bateman@zoology.up.ac.za).

ANOLIS UTILENSIS (Utila Anole). HABITAT. Anolis utilensis, 
a member of the pentaprion-group, is endemic to Isla de Utila 
(Islas de la Bahia), located off the north coast of Honduras. This 
anole has thus far only been described from two areas of man-
grove swamp forest on Utila (Gutsche et al. 2004. Salamandra 
40:297–302; Köhler 2008. Reptiles of Central America. Herpeton, 
Offenbach. 400 pp.; Kramer 2010. Iguana-Rundschreiben 23:5–
9). It is arboreal and well-camouflaged due to a lichenose gray-
brown dorsal pattern and exhibits gecko-like behaviors. Based 
on limited locality information, A. utilensis was regarded as be-
ing exclusive to mangrove forest habitat. Here, we report on a 
novel habitat type for this species.
 On 21 April 2011, we detected a male specimen of A. utilensis 
about 300 m S of the so-called “Bat Cave” near Pumpkin Hill, a 
volcano remnant in the north east of Utila. The anole was sitting 
on a fence post at a height of ca. 1.5 m directly at the edge of a 
dirt road. This locality (16.118739°N, 86.886136°W, WGS84; 8 m 
elev.) was about 850 m away in linear distance from each of the 
two areas where A. utilensis is also known to occur. The closest 
mangrove forest is ca. 250 m NW from this new location. The sur-
rounding area of the new locality consisted of broadleaf forest 
with various bushes, and farmland. The ground was dry soil and 
loosely covered with leaves; the location was partly shaded by 
tree canopy. 
 The habitat type for this new locality is completely different 
from that reported previously. Mangrove forest is characterized 
by high humidity, lower average temperature, and the presence 
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of salt and/or brackish water (e.g., Gutsche et al. 2004, op. cit.), 
while the new locality was predominantly dry and only influ-
enced by rain water. Andrea Martinez (IRBS) reported several 
observations of A. utilensis within the vicinity where we found 
the specimen reported here (A. Martinez, pers. comm. 2011). The 
occurrence of A. utilensis here suggests that this species is not 
restricted to mangrove forest and likely occurs in other locations 
on Isla de Utila. However, we recognize that our observation may 
reflect a displacement effect due to on-going deforestation in 
mangrove habitat, as also has been suggested for the endemic 
mangrove iguana Ctenosaura bakeri (Pasachnik et al. 2009. Con-
serv. Gen. 10:1247–1254).
 The anole was caught and brought to the local Iguana-Sta-
tion (IRBS) for identification. We also took digital photographs of 
the animal including its diagnostic characters, and subsequently 
released the lizard at the site of capture. The photographs were 
sent to G. Köhler, the describer of A. utilensis, who verified our 
initial identification.
 We thank G. Köhler for verifying the identification of A. 
utilensis, and A. Gutsche for providing literature and helpful 
comments to the manuscript.

MARTIN HALLMEN, Wilhelmstraße 11a, 63526 Erlensee, Germany 
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ASPIODOSCELIS LABIALIS (Baja California Whiptail). REPRO-
DUCTION. Aspidoscelis labialis is known from a narrow distri-
bution along the Pacific coast from just south of Ensenada, Baja 
California, Mexico to 6 km SE of Guerrero Negro, Baja Califor-
nia Sur, Mexico (Grismer 2002. Amphibians and Reptiles of Baja 
California Including its Pacific Islands and the Islands in the Sea 
of Cortés. University of California Press, Berkeley. 399 pp.). A 
sample of 7 males (mean SVL = 51.3 mm ± 2.6 SD, range = 48–55 
mm) and 13 females (mean SVL = 52.6 mm ± 4.2.SD, range = 
48–58 mm) was examined from Baja California, Mexico collected 
in 1964, 1967, 1968, 1971, 1982. The specimens examined were 
those deposited in the herpetology collections of the Natural 
History Museum of Los Angeles County (LACM), Los Angeles, 
California, USA (as LACM: 67354, 75404–75411, 75418, 75620, 
75622, 75624, 78803, 78804, 109658, 114809, 134679, 135468) and 
the Museum of Vertebrate Zoology (MVZ), University of Califor-
nia, Berkeley, California, USA (as MVZ: 78803, 78804). 
 A small slit was made in the left side of the abdomen and 
the left testis was removed from males and the left ovary was 
removed from females for histological examination. Enlarged 
ovarian follicles (> 5 mm) or oviductal eggs were counted in situ. 
No histology was performed on them. Removed gonads were 
embedded in paraffin, sections were cut at 5 µm and stained by 
Harris’ hematoxylin followed by eosin counterstain. Histology 
slides are deposited in LACM and MVZ.
 Two stages were noted in the testicular cycle: 1) spermio-
genesis (seminiferous tubules lined by clusters of sperm and/

or metamorphosing spermatids); 2) regressed = post breeding 
(seminiferous tubules contain spermatogonia and Sertoli cells). 
Monthly distribution of stages in the testicular cycle were: April 
(N = 1) spermiogenesis; May (N = 1) spermiogenesis; June (N = 
4) spermiogenesis; August (N = 1) regressed. The smallest repro-
ductively active male (undergoing spermiogenesis) measured 48 
mm SVL (LACM 75407) and was collected in June.
 Four stages were present in the ovarian cycle of A. labialis 
(Table 1): 1) Quiescent, no yolk deposition; 2) Early yolk deposi-
tion, vitellogenic granules in ooplasm; 3) Enlarged follicles (> 5 
mm); 4) Oviductal eggs. Three March females had not yet com-
menced reproductive activity. Females from May and June con-
tained oviductal eggs. One June female exhibited early yolk de-
position indicating reproduction would likely continue into July. 
Whether a second clutch is produced in the same season is not 
known. Mean clutch size for seven females was 1.71 ± 0.95 SD, 
range = 1–3. The smallest reproductively active female (oviduc-
tal egg) measured 48 mm SVL (LACM 75406) and was collected 
in June. My findings confirm A. labialis has a spring to summer 
breeding season as suggested by Grismer (op. cit.). 
 I thank C. Thacker (LACM) and C. Spencer (MVZ) for permis-
sion to examine A. labialis.

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

ASPIDOSCELIS LABIALIS (Baja California Whiptail). ENDO-
PARASITES. Aspidoscelis labialis is known from a narrow distri-
bution along the Pacific coast from just south of Ensenada, Baja 
California, Mexico to 6 km SE of Guerrero Negro, Baja Califor-
nia Sur, Mexico (Grismer 2002. Amphibians and Reptiles of Baja 
California Including its Pacific Islands and the Islands in the Sea 
of Cortés. University of California Press, Berkeley. 399 pp.). We 
know of no reports of helminths from A. labialis. The purpose 
of this note is to establish the initial helminth list for A. labialis. 
 Five A. labialis (mean SVL = 51.8 mm ± 2.9 SD, range = 49–55 
mm) deposited in the herpetology collection of the Natural His-
tory Museum of Los Angeles County (LACM), Los Angeles, Cali-
fornia, USA as LACM 67354, collected May 1967 at Camalú, Baja 
California, Mexico (30.8396°N, 116.0614°W, WGS84, elev. 21 m) 
and LACM 75405, 75414, 75619, 75621 collected June 1971 at 
Colnett, Baja California, Mexico (31.0667°N, 116.2000°W, WGS84, 
elev. 55 m) were examined for helminths. 
 The body cavity was opened and the digestive tract removed, 
opened by a longitudinal incision and examined under a dis-
secting microscope. Cestodes (from the small intestines) were 
regressively stained in hematoxylin, mounted in Canada balsam, 
studied using a compound microscope and identified as Oocho-
ristica bivitellobata (prevalence: number infected/number ex-
amined × 100 = 40%, mean intensity: mean number infected 
individuals ± 1 SD = 2.5 ± 2.1 SD, range = 1–4). Nematodes (from 
the small and large intestines) were cleared in a drop of lacto-
phenol on a glass slide, coverslipped, studied using a compound 
microscope and identified as Pharyngodon warneri, (prevalence 
= 60%, mean intensity = 7.0 ± 3.5 SD, range = 5–11). Helminths 
were deposited in the United States National Parasite Collection, 
Beltsville, Maryland, USA as Oochoristica bivitellobata (USNPC 
105792) and Pharyngodon warneri (USNPC 105793). 
 Oochoristica bivitellobata and P. warneri are, to date, known 
only from teiid lizards. A host list for O. bivitellobata can be found 
in Bursey and Goldberg (2011. Comp. Parasitol. 78:312–315) and 
a host list for P. warneri in Goldberg et al. (1997. Great Basin 
Nat. 57:273–277). Aspidoscelis hyperythra (Goldberg and Bursey 

tablE 1. Monthly stages in the ovarian cycle of Aspidoscelis labialis.

Month N Quiescent Early yolk Enlarged Oviductal
   deposition follicles eggs

March 3 3 0 0 0

May 1 0 0 0 1

June 9 2 1 3 3
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2003. Herpetol. Rev. 34:142) should be added to the host list for P. 
warneri. Aspidoscelis labialis is the seventeenth teiid species re-
ported to harbor O. bivitellobata and the tenth to harbor P. war-
neri. Aspidoscelis labialis represents a new host record and Baja 
California, Mexico is a new locality record for both Oochoristica 
bivitellobata and Pharyngodon warneri. 
 We thank C. Thacker (LACM) for permission to examine A. 
labialis.

STEPHEN R. GOLDBERG, Department of Biology, Whittier Col-
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CHARLES R. BURSEY, Pennsylvania State University, Shenango Campus, 
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Whittier, California 90608, USA (e-mail: jarreola@poets.whittier.edu).

ASPIDOSCELIS SEXLINEATA (Six-lined Racerunner). COM-
MENSALISM. Aspidoscelis sexlineata is a common teiid in Ar-
kansas and Louisiana where it occupies open areas and requires 
exposed soil to hibernate and retreat from extreme temperatures 
(Dundee and Rossman 1989. The Amphibians and Reptiles of 
Louisiana. Louisiana State Univ. Press, Baton Rouge. 300 pp.; 
Trauth et al. 2004. The Amphibians and Reptiles of Arkansas. 
Univ. Arkansas Press, Fayetteville. 421 pp.). Aspidoscelis sex-
lineata may benefit from using the microhabitat of burrows of 
other vertebrates, specifically for thermoregulation. This species 
has been recorded as a burrow commensal of Gopher Tortoise 
(Gopherus polyphemus; Lips 1991. J. Herpetol. 25:477–481; Witz 
et al. 1991. Am. Midl. Nat. 126:152–158), Oldfield Deermouse 
(Peromyscus polionotus; Pearson and Nelson 1952. Copeia 
1952:188–189), and Black-tailed Prairie Dog (Cynomys ludovicia-
nus; Kretzer and Cully 2001. Southwest. Nat. 46:171–177). Pocket 
gophers (Geomys spp., Thomomys spp.) are a common group of 
fossorial rodents known for soil alteration via burrowing. This 
microhabitat created by pocket gophers provides habitat for a 
variety of organisms, including lizards. Aspidoscelis sexlineata 
were commonly encountered occupying the same habitat of 
Ozark Pocket Gophers (Geomys bursarius ozarkensis) in Arkan-
sas but were never directly captured in a burrow (Connior et al. 
2008. J. Arkansas Acad. Sci. 62:45–51). This teiid has been docu-
mented using the abandoned burrows of pocket gophers as re-
treats in Colorado (Vaughan 1961. J. Mammal. 42:171–174) and 
has been found in the mounds of Southeastern Pocket Gopher 
(Geomys pinetis) in Florida (Funderburg and Lee 1968. J. Herpe-
tol. 1:99–100). Herein, we provide additional evidence to support 
commensalism between A. sexlineata and pocket gophers. 
 On 14 April 2008, while excavating a Baird’s Pocket Gopher 
(Geomys breviceps) near Heber Springs, Cleburne Co., Arkansas, 
USA (35.448200°N, 92.084685°W; no datum available), an adult 
A. sexlineata was captured by SWC as it ran out of a freshly ex-
posed pocket gopher tunnel. The individual was hand captured 
and identified to species. On 25 October 2009, while excavating 
a Baird’s Pocket Gopher mound near Junction City, Claiborne 
Parish, Louisiana, USA (32.999252°N, 92.750636°W) a juvenile A. 
sexlineata was discovered in the mound by MBC. This specimen 
was deposited as a voucher specimen in the Arkansas State Mu-
seum of Zoology Herpetology Collection (ASUMZ 31388). Both of 
these areas were dominated by a variety of low-growing grasses 
and forbs without any other shade providing vegetation within 
the vicinity (~50 m). Ectotherms, specifically A. sexlineata, have 
minimal microhabitat to utilize for retreat from extreme ambient 
temperatures within this habitat. Historically, these areas were 
dominated by woody vegetation but the habitat has been altered 

to a landscape comprised of low-growing grasses and forbs. 
Historically, A. sexlineata probably did not primarily rely on the 
pocket gopher burrows for thermoregulation due to other avail-
able habitat characteristics (e.g., woody canopy cover). However, 
A. sexlineata has developed an apparent commensal relation-
ship with pocket gophers due to current habitat characteristics 
resulting from alteration and the lizard possibly has not had a 
long term temporally dependent commensal relationship with 
pocket gophers within these altered areas. However, if the habitat 
remains altered in its current state, long term temporal commen-
salism between A. sexlineata and pocket gophers may persist. 
 These observations are the first documented records of A. 
sexlineata utilizing Baird’s Pocket Gopher burrow systems as 
habitat. Although active pocket gopher burrows are typically 
closed off to the surface except for short durations of burrow 
maintenance, this microhabitat does provide important habitat 
for ectotherms. For instance, the sun-exposed dirt mounds pro-
vide areas for thermoregulation during cool ambient tempera-
tures and abandoned pocket gopher burrows and mounds also 
allow refugia to retreat from warm ambient temperatures, espe-
cially in habitat that is dominated by low-lying vegetation and 
minimal shade providing cover. In a simulated burrow system 
containing both pocket gopher and A. sexlineata, the gophers 
only occasionally paused when the lizards ran by in the burrow 
(Hickman 1977. Texas J. Sci. 29:235–243), suggesting no negative 
physical or physiological interactions between the lizards and 
gophers. By providing thermoregulation sites and refugia for A. 
sexlineata and not any predation pressure, pocket gopher bur-
row systems may be an important habitat component for these 
lizards where they coexist. Furthermore, our observations when 
combined with other literature accounts lend evidence to a com-
mensal relationship between A. sexlineata and other burrowing 
vertebrates.

MATTHEW B. CONNIOR, Health and Natural Sciences, South Arkan-
sas Community College, El Dorado, Arkansas 71730, USA (e-mail: mcon-
nior@southark.edu); STEPHEN W. CHORDAS III, Center for Life Sciences 
Education, The Ohio State University, 1735 Neil Avenue, Columbus, Ohio 
43210, USA.

CALLOPISTES MACULATUS (Chilean Racerunner). PREY. The 
diet of Callopistes maculatus is well documented from southern 
populations (Donoso-Barros 1961. Rev. Chil. Hist. Nat. 55:41–54; 
Donoso-Barros 1966. Reptiles de Chile. Ediciones de la Universi-
dad de Chile. 458 pp.; Fuentes 1976. Ecology 57:3–17; Simonetti 
and Yañez 1984. Herpetol. Rev. 15:17), but few data are reported 
for northern populations. This species exhibits substantial plas-
ticity in its food habits; its diet appears to depend on local and 
temporal prey availability (Castro et al. 1991. J. Herpetol. 25:127–
129). Prey items that have been reported for this species include 
insects, seeds, lizards (Liolaemus), small snakes (Tachymenis), 
and rodents (Abrothrix olivaceus and Octodon degus). 
 For northern populations at Fray Jorge National Park 
(30.634167°S, 71.6675°W), Mellado (1982. Doñana Acta Verte-
brata 9:372) reported preferences for micromammals (Abrothrix 
olivaceus, 74.3%) and secondarily, arthropods (21.2%) and Li-
olaemus lizards (4.5%). However, populations at Las Chinchillas 
National Reserve demonstrated a preference for insects (83.8%), 
and secondarily for mammals (8.9%) and reptiles (3.5%) with a 
record of predation on Philodryas chamissonis. Vidal and Ortiz 
(2003. Herpetol. Rev. 34:364–365) reported cannibalism, with a 
male hunting a juvenile female in the locality of Chacrita, Val-
lenar, Atacama region (28.39425°S, 70.713722°W, elev. 644 m). 
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 At 1120 h on 18 October 2010, during a biodiversity study 
of Quebrada El Leon, Caldera, Atacama Province, Chile 
(26.958722°S, 70.737194°W; elev. 270 m) I observed an adult C. 
m. atacamensis capture a juvenile Darwin’s Leaf-eared Mouse 
(Phyllotis darwini) behind a 1 m diameter rock surrounded by 
shrubs. The teiid then took the rodent to a small cave where it 
was consumed. 
 The lizard was an adult female (SVL = 166.5 mm; tail length 
= 230.4 mm) and was deposited in the Colección de Vertebrados 
de Zonas Áridas (CVZA 0148) of the Centro Regional de Investi-
gación y Desarrollo Sustentable de Atacama (CRIDESAT) at the 
Atacama University. This is the northernmost observation con-
cerning the diet of this species, and Phyllotis darwini is a new 
prey species reported for the diet of this teiid. I thank Carolina 
Urra for field assistance and Robert Langstroth and Cristián Ab-
dala for revision of manuscript.

PABLO VALLADARES FAÚNDEZ, Departamento de Biología, Facul-
tad de Ciencias, Universidad de Tarapacá, Velásquez 1775, Arica, Chile; e-
mail: pvalladares@uta.cl.

CALOTES VERSICOLOR (Common Garden Lizard). AVIAN 
PREDATION. Calotes versicolor is widely distributed in various 
habitats of the Indian subcontinent (Sharma 2002. The Fauna of 
India and the Adjacent Countries-Reptilia [Sauria] Vol. II. Direc-
tor, Zoological Survey of India, Kolkata. 430 pp.). This species is 
known to be an ambush predator and also is known for its ver-
satile camouflage abilities (i.e. to change color according to the 
surroundings). Several aspects of its ecology are well known, 
however, very little is known about its natural avian predators. 
The common known predators of C. versicolor are various snakes 
and large-sized lizards. Recently we observed this lizard being 

predated by a bird, the Shikra (Accipiter badius). This bird nor-
mally preys on small lizards such as skinks. Here we report a new 
known predator of C. versicolor. 
 On 17 July 2010 at 1545 h, during a survey in Jiwaji Uni-
versity campus, Gwalior, Madhya Pradesh, India (26.5393°N, 
77.75685°E; 119 m elev.), we observed an adult Shikra predating 
an adult male C. versicolor approx. 15 cm SVL (Fig. 1). The habitat 
where this observation occurred was comprised of dense canopy 
cover dominated by Azadirachta indica, Mangifera indica, and 
Prosopis juliflora. During our observation, a flying Shikra sud-
denly came down on the ground and grabbed the lizard in its 
talons and took it to a tree (Prosopis juliflora). This observation 
is the first photographic evidence of the predation of Accipiter 
badius on an adult Calotes versicolor. 
 This research was supported by the financial assistance from 
the Department of Science and Technology, New Delhi, India.
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HELODERMA HORRIDUM CHARLESBOGERTI (Guatemalan 
Beaded Lizard). SHELTER USE. Heloderma horridum charlesbo-
gerti is endemic to the dry forests of Motagua Valley in eastern 
Guatemala and considered endangered. This subspecies is the 
only allopatric population of H. horridum and differs from other 
subspecies in coloration and attains a smaller size (Campbell 
and Vannini 1988. J. Herpetol. 22:457–468). Lizards of the genus 
Heloderma are considered nest specialist predators (Beck 2005. 
Biology of Gila monsters and Beaded Lizards. Univ. California 
Press, Los Angeles. 211 pp.). 
 We conducted a five-year radio-tracking study from July 2004 
to September 2008 to investigate the ecology and behavior of 
Heloderma horridum charlesbogerti. Lizards were fitted with a 
radio transmitter (CHP-5P by Telonics, Mesa, Arizona, USA) and 
tracked using an ATS FieldMaster FM100 Receptor. The trans-
mitters were attached within the second and third tail ring of 
each lizard (approx. 20 mm posterior to the vent). To improve 
the security of the transmitters, they were fixed using duct tape 
(Truper, USA), with care taken not to obstruct the cloaca. Each 
individual was also marked with PIT-tags (AVID microchips, Los 
Angeles, California, USA) inserted at the level of the right fore-
limb. The lizards were tracked using the homing method (White 
and Garrot 1990. Analysis of Wildlife Radio-tracking Data. Aca-
demic Press, San Diego. California. 383 pp.). 
 On 16 May 2007, we observed a female H. h. charlesbogerti 
hidden inside an underground nest of a bird of the family Mo-
motidae, presumably of the species Momotus mexicanus (Rus-
set-crowned Motmot) (Fig. 1). We did not observe any sign of 
bird activity within this nest or other surrounding nests that were 
ca. 50 cm away. This observation was made outside the breeding 
season of this bird, suggesting that this lizard was actively using 
the shelters as refugia and not predating the nest.
 Another striking observation we made is that these lizards use 
temporal bodies of water that form within cavities of tree trunks 
at the beginning of the rainy season. We have observed this be-
havior in four different individuals on five different occasions. 
All of these observations were made at the beginning of the rainy 
season in July and August. On 29 July 2006, at 1030 h, a female 

Fig. 1. Shikra (Accipiter badius) predating an adult Calotes versicolor.
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H. h. charlesbogerti (No. 094.519.273; 295.mm SVL) was encoun-
tered in a flooded tree cavity at the beginning of the rainy sea-
son. This cavity was 2.58 m above the ground, located between 
two branches of the tree Albizia idiopoda. On 22 August 2006, a 
male (No. 094.333.040; 335 mm SVL) was found completely sub-
merged in a body of water located in a cavity at the base of a 
Jocote Tree (Spondias purpurea), at a height of 0.20 m above the 

ground. It remained submerged for 18 min before lifting its head 
above the surface of the water (Fig. 2). All the other lizards were 
found resting with a portion of their heads held out of the water. 
On 17 August 2007, subadult No. 094.266.624 was encountered 
within a temporal water body within a cavity in the trunk of a 
Leucaena diversifolia tree, located 1.69 m above the ground. The 
cavities where the juvenile (No. 094.513.073) was found on two 
separate occasions were located in the trunk of a Haematoxylon 
brasilleto tree at 1.18 m above the ground (1 August 2007) and in 
a Leucaena diversifolia trunk at 1.32 m above the ground (21 July 
2008). The average depth of water in these cavities was 39 ± 6 cm 
(N = 5).
 The two new types of shelters used by helodermatid lizards 
presented in this report provide important implications in help-
ing to understand the behavior and ecology of this species. The 
use of nest cavities dug out by birds of the Momotidae, such as 
Momotus mexicanus, as well as Eumomota superciliosa, could be 
for feeding purposes. The cavities are used by these birds dur-
ing the beginning of the rainy season for laying eggs (Howell and 
Webb 2000. A Guide to the Birds of Mexico and Northern Central 
America. Oxford Univ. Press, Oxford. 851 pp.). It is possible that 
H. h. charlesbogerti uses these cavities because they are of diffi-
cult access to potential predators of this lizard, being located on 
steep cliffs, while also providing a relevant food resource.
 The use of flooded tree cavities as shelters at the beginning of 
the rainy season may help explain a well-known behavior of cap-
tive helodermatid lizards. In captivity these lizards usually spend 
considerable time submerged in their water dishes, sometimes 
for more than 30 minutes or even a whole day (Beck 2005, op. 
cit.). It was previously believed that helodermatid lizards in the 
wild do not require the existence of above-ground water sources, 
but the water bodies used by the lizards tracked during this study 
had water from mid-June to late October (i.e., the rainy season). 
We suggest that this behavior observed in captivity is a reflection 
of the behavior in nature, where this species remains submerged 
in water at the beginning of the rainy season. This behavior 
probably evolved as a means to recover from severe dehydration 
suffered during aestivation in the dry season.
 Fieldwork was conducted under CONAP permits. Funding 
was provided by grants from Zoo Atlanta, IRCF, Eli Lilly Co., Dis-
ney Worldwide Conservation Fund, San Diego Zoo, Oklahoma 
City Zoo, and The Nature Conservancy. This work was part of the 
Master’s thesis of D. Ariano-Sánchez. Field assistance was pro-
vided by Erick Lopez, Cristian Beza, and Pablo Salazar. 
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Guatemala City, Guatemala.

HEMIDACTYLUS MABOUIA (Wood Slave). PREDATION. The 
African gekkonid lizard Hemidactylus mabouia is an exotic spe-
cies in Brazil and is frequently associated with human dwellings 
(Ávila-Pires 1995. Lizards of Brazilian Amazonia (Reptilia: Squa-
mata). Zoologische Verhandelingen, Leiden. 706 pp.; Vanzolini 
1978. Pap. Avul. Zool. 31:307–343). Lizards can fall prey to many 
arthropods, including insects, spiders, centipedes and ambly-
pygids (Zug et al. 2001. Herpetology: An In troductory Biology 
of Amphibians and Reptiles. 2nd ed. Academic Press, San Diego, 
California. 630 pp.) with several cases described in the literature 
(see Bauer 1990. Herpetol. Rev. 21:83–87). 
 The scorpion Tityus metuendus lives in tropical forests of 
Western Amazon in Brazil and Peru. It occurs in the Brazil-
ian states of Amazonas, Pará, Acre, Rondônia, and Roraima 

Fig. 1. Female Heloderma horridum charlesbogerti taken out from a 
momotid nest that it was using as shelter.

Fig. 2. Male Heloderma horridum charlesbogerti submerged into a 
body of water located in a cavity at the base of a Jocote Tree (Spon-
dias purpurea).
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(Lourenço 2002. In Adis [ed.], Amazonian Arachnida and Myr-
iapoda, pp. 399–438. Pensoft Publishers, Moscow). Scorpions are 
mainly insectivorous, but small vertebrates can be part of their 
diet (Cândido 1999. In Joly and Bicudo [eds.], Biodi versidade do 
Estado de São Paulo, pp. 25–34. Fundação de Amparo à Pesquisa 
do Estado de São Paulo, São Paulo). A predation event on Hemi-
dactylus mabouya by Tityus metuendus is reported here.
 On 16 December 2009 in a residence located in the suburbs 
of the municipality of Porto Velho, state of Rondônia, northern 
Brazil (08.7619°S, 63.9038° W) surrounded by forest, a female H. 
mabouia (SVL = 0.8 mm) was observed at ca. 2200 h being at-
tacked by a female T. metuendus (SVL = 60.7 mm) on an external 
wooden wall at the back of the residence, at approximately 110 
cm above the ground.
 At the moment of observation, the lizard was still struggling, 
dying minutes later from the scorpion’s venom. There were other 
specimens of H. mabouia nearby, foraging under the residence’s 
light. The two specimens observed in the predator-prey interac-
tion were collected and deposited as vouchers in the herpeto-
logical collection of Universidade Federal do Acre (H. mabouia, 
UFACF 2471) and invertebrate collection of Instituto de Pesqui-
sas da Amazônia, INPA (T. metuendus, INPA 0723). 

SAYMON DE ALBUQUERQUE, Programa de Pós-Graduação em 
Ecologia e Manejo de Recursos Naturais, Universidade Federal do 
Acre, 69915-900, Rio Branco, Acre State, Brazil; e-mail: albuquerque-
saymon@gmail.com.

HEMIDACTYLUS MABOUIA (Wood Slave). PREDATION. Hemi-
dactylus mabouia is native to Africa, widely distributed in the 
Americas (Vanzolini 1978. Pap. Avul. Zool. 3:307–343). It is found 
in different ecosystems in Brazil, mainly inhabiting urbanized ar-
eas (Rocha and Anjos 2007. Braz. J. Biol. 67:485–491; Rocha et al. 
2011. Zoologia 28:747–754). H. mabouia appears to be an impor-
tant prey item for some Tropidurus species, having been report-
ed in the diet of T. torquatus in dune areas of the Brazilian coast 
(Araújo 1991. Rev. Brasil. Biol. 51:857–65). Tropidurus hispidus is 
a relatively large lizard reaching 35 cm total length (Freitas and 
Silva 2005. In Guia Ilustrado. A Herpetofauna da Mata Atlântica 
Nordestina. 161 pp.), and is a habitat generalist, often occuring 
near human dwellings (Rodrigues 1987. Arq. Zool. 31:105–230). 
The diet of T. hispidus consists mainly of insects, millipedes, gas-
tropods, plant matter, and small vertebrates (Riberiro and Freire 
2011. Iheringia, Sér. Zool. 101:225–232; Vanzolini et al. 1980. In 

Répteis das Caatingas. 161 pp.; Vitt 1995. Occas. Papers. Okla-
homa Mus.Nat. Hist. 1:1–29). 
 On 22 April 2011 at 1320 h, we observed a T. hispidus chas-
ing a H. mabouia on a tree trunk. The decomposing trunk was a 
height of about 1.50 m from the ground on the edge of a forested 
area located in the Parque Estadual de Dois Irmãos, Recife City, 
Pernambuco, Brazil (8.001°S, 30.950°W; WGS 84). The gecko was 
captured by the Tropidurus by the hind limbs, followed by the 
Tropidurus grasping the gecko near the head and ingesting it. 
The predation event took about 5 minutes. This is the first record 
of predation reported for the species H. mabouia by T. hispidus 
in the northeast region of Brazil. The images of predation were 
filed in the collection of images of Herpetological and Paleoher-
petological laboratory of Federal Rural University of Pernambu-
co - UFRPE, Recife, Pernambuco, Brazil.
 We acknowledge the direction of Parque Estadual de Dois Ir-
mãos for permission to carry out the research.

LEONARDO BARBOSA DA SILVA (e-mail: lb_silva@yahoo.com.br), 
JACILENE BEZERRA DA SILVA, SÉRGIO LUIZ DA SILVA MUNIZ, ED-
NILZA MARANHÃO DOS SANTOS and GERALDO JORGE BARBOSA DE 
MOURA, Universidade Federal Rural de Pernambuco, UFRPE, Paleoherpe-
tological and Herpetological Laboratory, Rua Dom Manoel de Medeiros, 
s/n, Dois Irmãos, CEP: 52171-900, Recife, Pernambuco, Brazil.

IPHISA ELEGANS (Glossy Shade Lizard). ENDOPARASITES. 
Iphisa elegans is known from parts of Bolivia, Brazil, Colombia, 
Ecuador, French Guiana, Guyana, Peru, and Surinam (Avila-
Pires 1995. Lizards of Brazilian Amazonia (Reptilia: Squamata). 
Zoologische Verhandelingen 299:1–706). It occurs in leaf and 
palm litter (Vitt and de la Torre 1998. A Research Guide to the 
Lizards of Cuyabeno. Museo de Zoologia, Centro de Biodiver-
sidas y Ambiente Pontifica Universidad Católica del Ecuador, 
Quito. 165 pp.). We know of no reports of helminths for I. ele-
gans. The purpose of this note is to establish the initial helminth 
list for I. elegans.
 Five I. elegans (mean SVL = 38.2 mm ± 13.4 SD, range = 26–59 
mm) from the herpetology collection of the Sam Noble Museum 
(OMNH, The University of Oklahoma, Norman, USA) collected 
February 1966 (OMNH 36964–36966) and April 1996 (OMNH 
36967, 36968) in Brazil, Acre State, (ca. 5.0 km N Porto Walter, 
8.25861°S, 72.77694°W, WGS 84; elev. 198 m) were examined for 
helminths. The stomachs had been previously removed and were 
not available for examination. The small and large intestine were 
removed, opened, and examined under a dissecting scope. Only 
nematodes were found. They were removed, placed separately 
on microscope slides, cleared in a drop of lactophenol, cover 
slipped, and studied under a compound microscope. Found 
were two species of Nematoda, Cosmocerca vrcibradici, one each 
in the large intestines of OMNH 36963 and 36968 (prevalence, 
number infected/number examined × 100 = 40%) and Oswaldo-
cruzia vitti, six and one in the small intestines, of OMNH 36965 
and 36967, respectively, prevalence = 40%, mean infection inten-
sity = 3.5 ± 3.5 SD. Helminths were deposited in the United States 
National Parasite Collection (USNPC), Beltsville, Maryland, USA, 
as Cosmocerca vrcibradici (USNPC 105758) and Oswaldocruzia 
vitti (USNPC 105759).
 Cosmocerca vrcibradici was described from the gymnopthal-
mid Prionodactylus eigenmanni (currently Cerosaura eigenman-
ni) from Rondônia Province, Brazil (Bursey and Goldberg 2004. 
J. Parasitol. 90:140–145). Other hosts are in Goldberg et al. 2010 
(Herpetol. Rev. 41:495–496). Oswaldocruzia vitti was described 
from P. eigenmanni from Amazonas Province, Brazil, by Bursey 

Fig. 1. Predation of Hemidactylus mabouia by Tropidurus hispidus 
in the Parque Estadual Dois Irmãos, Recife city, Pernambuco, Brazil. 
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and Goldberg (op. cit.). A partial host list is in Avila and Silva 
(2010. J. Venom. Anim. Tox. Trop. Dis. 16:543–572); additional 
hosts include Arthrosaura reticulata (Goldberg et al. 2010. Her-
petol. Rev. 41:349–350), Cercosaura ocellata (Avila and da Silva 
2011. Comp. Parasitol. 78:129–139), and Plica plica and P. umbra 
(Goldberg et al. 2009. Herpetol. J. 19:49–52). Iphisa elegans repre-
sents a new host record for C. vrcibradici and O. vitti.
 We thank Jessa L. Watters (OMNH) for facilitating the loan.

STEPHEN R. GOLDBERG, Department of Biology, Whittier Col-
lege, Whittier, California 90608, USA (e-mail: sgoldberg@whittier.edu); 
CHARLES R. BURSEY, Department of Biology, Pennsylvania State Univer-
sity, Shenango Campus, Sharon, Pennsylvania 16146, USA (e-mail: cxb13@
psu.edu); LAURIE J. VITT, University of Oklahoma, Department of Zool-
ogy, Norman, Oklahoma 73072, USA (e-mail: vitt@ou.edu); JEANETTE 
ARREOLA, Department of Biology, Whittier College, Whittier, California 
90608, USA (e-mail: jarreola@poets.whittier.edu).

LAUDAKIA STELLIO (Roughtail Rock Agama). PARENTAL 
CARE. Parental behavior, in various forms, has been docu-
mented in both oviparous and viviparous squamate species 
(Somma 2003a. The Linnean 19:42–46). Among agamids, only a 
few species are known to express parental behavior, mostly de-
fending broods (e.g., Uromastyx acanthinura and Pseudotrape-
lus sinaitus), social assistance (e.g., Agama agama) and paren-
tal care (e.g., Leiolepis belliana) of neonates (Mendelssohn and 

Bouskila 1989. Comparative Ecology of Uromastyx aegyptius and 
Uromastyx ornatus in Southern Israel and Southern Sinai. First 
World Congress of Herpetology, Univ. of Kent, Canterbury, UK. 
[abstract]; Somma 2003b. Parental Behavior in Lepidosaurian 
and Testudinian Reptiles. Krieger Publ. Co., Malabar, Florida. 
174 pp.). We have recently observed a new form of parental treat-
ment in the Roughtail Rock Agama (Laudakia stellio), a species 
for which parental care has never been documented in the past 
to our knowledge. 
 The observation took place during the late morning hours 
of summer 2010, in a private garden in Pardes Hanna, Israel 
(32.2755°N, 58.3418°E).An individual L. stellio (gender unknown) 
was observed coming out of a nest chamber dug in the soil (Fig. 
1). The chamber, about 10 cm deep, was placed in an eolianite 
plot (also known as kurkar), a common soil type along the coastal 
plain of Israel. This chamber was located in the middle of a bare, 
plain flowerbed, in an area where human, canine, and avian ac-
tivity commonly occurs. The agama entered the nest chamber 
and came out holding an egg in its mouth. The egg was white, 
oval, and approximately 2 cm long. While the agama was holding 
the former egg in its mouth, another one was left in the cham-
ber (Fig. 2). Upon noticing the observer (ZY), the lizard hastily 
dropped the egg and ran away. A few minutes later, after the ob-
server moved away, the lizard returned and transferred both eggs 
(the one deserted on the surface and the other left in the cham-
ber) into a safer location between nearby bushes.
 In Israel, agamid species are known to avoid bare, plain, and 
homogeneous habitats (e.g., Arbel 1984. Plants and Animals of 
the Land of Israel. Vol. 5: Reptiles and Amphibians. Ministry of 
Defense, Israel. 244 pp.; Bouskila and Amitai 2006. Handbook 
of Amphibians and Reptiles of Israel. 3rd ed. Keter Publishing 
House, Jerusalem. 345 pp.; Schleich et al. 1996. Amphibians and 
Reptiles of North Africa. Koeltz Scientific Publishers, Koenig-
stein. 629 pp.). Therefore, the flowerbed, characterized by these 
features (Fig. 1), was probably not an optimal nesting site and 
thus we assume that this individual preferred to move its eggs to 
a safer or more appropriate site.
 In this report we present two novel observations. First, the 
eggs were relocated to a more favorable nest site—a type of be-
havior already reported (Somma 2003b, op. cit.) as ME (manipu-
lation or retrieval of eggs) for other squamates (e.g., Anguidae), 
but has never been observed in agamids. Second, this is the 
first documentation of any parental behavior for L. stellio. How-
ever, we must take into consideration that this observation may 
have potentially been an example of intraspecific competition, 
in which an individual sabotages another individual’s brood. 
This interpretation is less likely, because we assume that if that 
was the case, the eggs would have been consumed, rather than 
moved, by the observed individual.

ZOHAR YANAI (e–mail: yanai.zohar@gmail.com) and LITAL DABOOL 
(e-mail: litald2@gmail.com), Department of Zoology, Faculty of Life Sci-
ences, Tel-Aviv University, Tel Aviv 69978, Israel. 

LEPIDOPHYMA MICROPHOLIS (Cave Tropical Night Lizard). 
ENDOPARASITES. Lepidophyma micropholis is known from 
San Luis Potosí and Tamaulipas, Mexico (Flores Villela and Gerez 
1994. Biodiversidad y Conservacíon en México: Vertebrados, Veg-
etacíon uso del Suelo. Comision Nacional para el Conocimiento 
y Uso de la Biodiversidad y Universidad Nacional Autónoma de 
Mexico, Ciudad Universitaria, México, D.F. 439 pp.). The purpose 
of this note is to establish the initial helminth list for L. micro-
pholis. 

Fig. 1. A) An adult Laudakia stellio observed standing at the nest 
chamber entrance; B) the egg found inside the nest chamber.
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  One L. micropholis female (SVL = 75 mm) from 8.6 km S of 
Valles, 2.0 km E of Hwy 89 (21.9877664°N, 99.0012607°W, datum 
WGS 84; elev. 2411 m) was collected in May 1981 and deposited 
in the Texas Cooperative Wildlife Collection (TCWC), Texas A&M 
University, College Station, Texas, USA as TCWC 59926. Four 
nematodes (1 male, 3 females) were visible through the wall of 
the large intestine. They were removed through a small inci-
sion in the intestinal wall, cleared in glycerol on a microscope 
slide, cover slipped, and studied under a compound microscope. 
Voucher helminths were deposited in the United States National 
Parasite Collection (USNPC), Beltsville, Maryland, USA. 
  The nematodes were identified as Aplectana herediaensis 
and were deposited as USNPC (104768). Aplectana herediaensis 
was described from Lepidophyma flavimaculatum from Costa 
Rica (Bursey et al. 2006. Carib. J. Sci. 42:164–170). It was later 
found in L. flavimaculatum from Panama (Bursey et al. 2007. 
Comp. Parasitol. 74:108–140). Aplectana is a cosmocercoid 
nematode with no intermediate host; infection occurs by inges-
tion of eggs (Anderson 2000. Nematode Parasites of Vertebrates. 
Their Development and Transmission. 2nd Ed. CABI Publishing, 
Wallingford, Oxon, UK. 650 pp.). Lepidophyma micropholis rep-
resents a new host record for A. herediaensis; Mexico is a new 
locality record.
  We thank T. Hibbitts (TCWC) for permission to examine Lepi-
dophyma micropholis.

STEPHEN R. GOLDBERG, Department of Biology, Whittier Col-
lege, Whittier, California 90608, USA (e-mail: sgoldberg@whittier.edu); 
CHARLES R. BURSEY, Pennsylvania State University, Shenango Campus, 
Biology Department, Sharon, Pennsylvania 16146, USA (e-mail: cxb13@
psu.edu).

LEPIDOPHYMA MICROPHOLIS (Cave Tropical Night Lizard). 
REPRODUCTION. Lepidophyma micropholis is known 
from San Luis Potosi and Tamaulipas, Mexico (Flores Villela 
and Gerez 1994. Biodiversidad y Conservacíon en México: 
Vertebrados, Vegetacíon y uso del Suelo. Comision Nacional 
para el Conocimiento y uso de la Biodiversidad y Universidad 
Nacional Autónoma de Mexico. Ciudad Universitaria, México, 
D.F. 439 pp.). To my knowledge, there is no information on the 
reproduction of L. micropholis. The purpose of this note is to 
provide information on the reproductive cycle of L. micropholis.
  A sample of 11 L. micropholis was examined, consisting of 
three adult males (mean SVL = 99.3 mm ± 5.5 SD; range = 93–103 
mm), six adult females (mean SVL = 95.7 mm ± 5.3 SD; range = 
88–100 mm), one subadult female (SVL = 75 mm), and one neo-
nate (SVL = 28 mm), all collected in May 1981, from 8.6 km S of 
Valles, 2.0 km E of Hwy 89 (21.9877664°N, 99.0012607°W, datum 
WGS 84; elev. 2411 m) and deposited in the Texas Cooperative 
Wildlife Collection (TCWC), Texas A&M University, College Sta-
tion, Texas, USA as: TCWC 59923–59926, 59962, 59963, 59965, 
59975, 59976, 60766, 60767. 
  One gonad from each L. micropholis was removed for 
histological examination except for gravid females in which 
enlarged ovarian follicles (> 5 mm), oviductal eggs, or embryos 
were counted. Tissues were embedded in paraffin, sections cut 
at 5 µm, and stained by Harris hematoxylin, followed by eosin 
counterstain. Histology slides were deposited in TCWC.
  Like other xantusiids, L. micropholis is viviparous (Vitt and 
Caldwell 2009. Herpetology, 3rd ed. Academic Press, Elsevier, 
Amsterdam. 697 pp.). All six adult female L. micropholis were 
gravid (mean litter size = 5.3 ± 2.7 SD, range = 3–10) with parturi-
tion due in late spring or, perhaps, early summer. One subadult 

female was not reproductively active. One neonate L. micropho-
lis was collected in May. This agrees with the timing of parturi-
tion in other species of Lepidophyma (Goldberg 2009. Phyllo-
medusa 8:59–62). Testes of male L. micropholis were regressed, 
with seminiferous tubules containing spermatogonia. Whether 
the timing of sperm production in L. micropholis is consistent 
with other congeneric species in which spermiogenesis occurs 
in summer or autumn (Goldberg, op. cit.) will require histologi-
cal examination of L. micropholis testes from this period. 
  I thank T. Hibbitts (TCWC) for permission to examine L. mi-
cropholis.

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

PETROSAURUS THALASSINUS (San Lucan Banded Rock Liz-
ard). LIMB REGENERATION. One of the most well-known pred-
ator defense mechanisms employed by lizards is tail autotomy, 
accompanied by tail regeneration (Pianka and Vitt 2003. Lizards, 
Windows to the Evolution of Diversity. University of California 
Press, Berkeley. 333 pp.). However, limb regeneration can occur, 
and has been observed in such genera as Lacerta, Liolaemus, 
and Sceloporus (Bellairs and Bryant 1985. In C. Gans and F. Billett 
[eds.], Biology of the Reptilia, Vol. 15, Development B, pp. 387–
392. John Wiley & Sons, New York), and Ctenosaura (Pasachnik 
2011. Herpetol. Rev. 42:600). There are no reports of limb regen-
eration in lizards of the genus Petrosaurus. 
 We captured a sub-adult female P. thalassinus (SVL: 87 mm, 
TL: 98 mm, 17 g) on 14 April 2012, at El Chorro, 3.40 km W of Agua 

Fig. 1. Petrosaurus thalassinus with a partially regenerated hind limb 
observed at El Chorro, Agua Caliente, Baja California Sur, México.
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Caliente, Baja California Sur, México (23.43949°N, 109.80876°W; 
WGS84; 204 m. elev.). The left hind limb of the individual ap-
peared to be regenerated and looked much more like that of a 
regenerated tail (Fig. 1). In some lizard species, the hind limbs 
are longer and typically more robust than the fore limbs, pro-
viding most of the propulsive force during locomotion (Pough et 
al. 2004. Herpetology, 3rd ed. Prentice Hall, Upper Saddle River, 
New Jersey. 726 pp.); nevertheless this individual did not seem 
to be disadvantaged by its deformity, as it was observed to climb 
and run like a normal Petrosaurus. A photo image was deposited 
in the La Sierra University Digital Photo Collection (LSUHCDPC 
6331) and Centro de Investigaciones Biológicas del Noroeste 
Herpetological Collection (CIB 1476).

RUBÉN ALONSO CARBAJAL-MÁRQUEZ (e-mail: redman031@hot-
mail.com) and JORGE H. VALDEZ-VILLAVICENCIO (e-mail: j_h_valdez@
yahoo.com.mx), Centro de Investigaciones Biológicas del Noroeste, Mar 
Bermejo, Colonia Playa Palo de Santa Rita No., C.P. 23090, La Paz, Baja Cali-
fornia Sur, México.

PLESTIODON EGREGIUS (Mole Skink). MATING ACTIVITY. Un-
like most lizards native to the southeastern United States, Mole 
Skinks typically have peak courtship and mating activity during 
the cooler months of fall and winter (Mount 1963. Amer. Midl. 
Nat. 70:356–385). Mount (op. cit.) reported the onset of mating 
at his Levy Co., Florida study site as “sometime during Septem-
ber and October,” and that sexually active male Mole Skinks were 
collected from the Fall Line Hills region of Georgia in September. 
 On a late summer afternoon (28 August 2009; high tempera-
ture for the day: 27°C), at Fall Line Sandhills Wildlife Manage-
ment Area, Taylor Co., Georgia, USA (32.570384°N, 84.407161°W), 
we observed an adult male Mole Skink that had seized an adult 
female Mole Skink in his jaws, just posterior to her front left leg 
(Fig. 1). Although we did not observe actual mating, biting and 
seizure of the female by the male in her anterior trunk region is 
characteristic of previously documented courtship immediately 
prior to mating (Mount, op. cit.). We believe this represents the 
earliest report of mating in this species and the only occurrence 
of such activity during summer.
 Additionally, due to the clear vulnerability Mole Skinks would 
present to potential predators while copulating, and because he 
never observed sexual activity of this species in the wild, Mount 
(op. cit.) suggested that perhaps P. egregius normally mates in 
sheltered situations such as inside Gopher Tortoise (Gopherus 

polyphemus) burrows and Southeastern Pocket Gopher (Geomys 
pinetis) tunnels. While that may indeed be the norm, the pair we 
observed were highly exposed on the surface in the middle of 
a sandy, vegetation-free road; the adjacent habitat was open-
canopied xeric sandill dominated by Turkey Oak (Quercus laevis) 
and Longleaf Pine (Pinus palustris).

JOHN B. JENSEN, Georgia Department of Natural Resources, Non-
game Conservation Section, 116 Rum Creek Drive, Forsyth, Georgia 31029, 
USA (e-mail: john.jensen@gadnr.org); DIRK J. STEVENSON, The Orianne 
Society, Indigo Snake Initiative, 414 Club Drive, Hinesville, Georgia 
31313, USA (e-mail: dstevenson@oriannesociety.org). 

PLESTIODON INEXPECTATUS (Southeastern Five-lined Skink). 
BIFURCATION. Caudal bifurcation is considered to be a com-
mon phenomenon in lizards (Kumbar and Ghadage 2011. Her-
petol. Rev. 42:94 and references therein; Mata-Silva et al. 2010. 
Herpetol. Rev. 41:352; Smith 1946. Handbook of Lizards of the 
United States and Canada, Cornell Univ. Press, Ithaca, New York. 
557 pp.). Skinks seem especially prone to tail loss, regeneration, 
and bifurcation, and several permutations have been published 
and illustrated (e.g., Scott 1982. Herpetol. Rev. 13:46; Taylor 1935. 
Univ. Kansas Sci. 23:1–643; Walley 1997. Bull. Maryland Herpetol. 
Soc. 33:178–180). Here we describe an extreme example of cau-
dal bifurcation in P. inexpectatus. 
 On 17 March 2012, we observed an adult female P. inexpec-
tatus with two tails on a suburban porch in Davenport, Polk Co., 
Florida, USA (28.205522°N, 81.567944°W; NAD 84). The lizard 
was observed frequently over a period of several weeks. The bi-
furcation occurred at the base of the tail and resulted in two tails 
of approximately the same diameter and length (Fig. 1). Based 
on pattern and scalation, the left tail appeared to be the original 
one with the regenerated right tail articulating with the original 
immediately posterior to the cloaca. In addition, the left tail ap-
pears to have been broken just distal to the base with subsequent 
regeneration and again about 1.5–2 cm distally from that break-
age plane with additional regeneration. This is the first report of 
caudal bifurcation in P. inexpectatus from Florida. 

JOSEPH C. MITCHELL, P.O. Box 2520, High Springs, Florida 32655-
2520, USA (e-mail: dr.joe.mitchell@gmail.com); WILLIAM McDANIEL and 
JENNYFER McDANIEL, Davenport, Florida 33837, USA. 

Fig. 1. Courtship by male Plestiodon egregius biting and seizing fe-
male, Taylor Co., Georgia, USA.

Fig. 1. A female Plestiodon inexpectatus from Polk Co., Florida, ex-
pressing caudal bifurcation. 
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PLESTIODON MULTIVIRGATUS (Many-lined Skink). ENDO-
PARASITES. Plestiodon multivirgatus is known from southern 
South Dakota to west Texas and Chihuahua, Mexico through 
New Mexico to southeastern Utah and central Arizona where it 
lives in a variety of habitats from 910 to ca. 2620 m elev. (Lemos 
Espinal and Smith 2007. Amphibians and Reptiles of the State of 
Chihuahua, Mexico. Universidad Nacional Autónoma de Méxi-
co. Los Reyes Iztacala Tlalnepantla, Edo. de México, México. 613 
pp.; Stebbins 2003. A Field Guide to Western Reptiles and Am-
phibians. Houghton Mifflin, Boston, Massachusetts. 533 pp.). We 
know of no helminth records for P. multivirgatus. The purpose 
of this note is to establish the initial helminth list for P. multivir-
gatus. 
 The coelomic cavity of one male P. multivirgatus (SVL = 58 
mm) collected in Bernalillo Co., New Mexico, USA in August 1949 
and deposited in the herpetology collection of the County Natu-
ral History Museum of Los Angeles County (LACM), Los Angeles, 
California, USA, as LACM 14912 was examined.
 The body cavity was opened and visually examined for hel-
minths. One oval shaped whitish endoparasite ca. 2 mm in length 
was found. It was studied under a dissecting microscope. Based 
on body shape, pseudoannulation, and hook root morphology it 
was identified as an oligacanthorhynchid acanthocephalan cys-
tacanth. It was deposited in the United States National Parasite 
Collection, Beltsville, Maryland, USA, as USNPC 105791.
 Acanthocephalans require an arthropod intermediate host 
in which the cystacanth develops (Kennedy 2006. Ecology of 
the Acanthocephala. Cambridge University Press, Cambridge, 
UK. 249 pp.). Lizards become infected by ingesting an infect-
ed insect. Development to the adult acanthocephalan occurs 
when the infected lizard is eaten by a definitive host. Because 
the cystacanth does not develop in the lizard, they likely serve as 
paratenic (transport) hosts. Plestiodon multivirgatus represents 
a new host record for oligacanthorhynchid cystacanths. 
 We thank Christine Thacker (LACM) for permission to exam-
ine P. multivirgatus.

STEPHEN R, GOLDBERG, Department of Biology, Whittier Col-
lege, Whittier, California 90608, USA (e-mail: sgoldberg@whittier.edu); 
CHARLES R. BURSEY, Department of Biology, Pennsylvania State Uni-
versity, Shenango Campus, Sharon, Pennsylvania 15146, USA (e-mail: 
cxb13@psu.edu). 

SCELOPORUS CLARKII (Clark’s Spiny Lizard). BODY TEMPER-
ATURE. Sceloporus clarkii is a medium-large arboreal lizard that 
inhabits a wide variety of habitats, from sea level to about 1840 m 
(Stebbins 2003. A Field Guide to Western Reptiles and Amphib-
ians. 3rd ed. Houghton Mifflin, New York. 533 pp.). Little is known 
about ecology of this lizard, and even less about the thermal 
ecology within island populations. Here we present data on S. 
clarkii thermal ecology from Isabel Island, México.
 During 15–17 April 2008, we conducted fieldwork in the 
Parque Nacional Isla Isabel (PNII) off the coast of Nayarit, Méxi-
co (21.84699°N, 105.88447°W, elev. 20 m, datum: WGS84). PNII is 
a small volcanic island dominated by tropical deciduous forest 
vegetation (e.g., Crataeva tapia and Euphorbia schlechtendalii), 
grasses, and volcanic rocks (CONANP 2005. Programa de Con-
servación y Manejo Parque Nacional Isla Isabel. México. 164 pp.). 
Data are based on 33 captures (12 females and 21 males) made 
between 800 and 1800 h on sunny days. Adult individuals were 
captured by noosing. For each capture, we measured body tem-
perature (T

b
) and air temperature (T

a
) with a thermocouple of 

a quick-reading thermometer (Fluke 52 K/J type), and substrate 

temperature (T
s
) with non-contact infrared thermometer (EX-

TECH instruments, Model 42529 ± 1°C). We took T
s
 at the exact 

point where the animal was first sighted and T
a
 2 cm above the 

substrate, both immediately following capture. We also recorded 
snout vent length (SVL), sex, activity time, microhabitat type and 
perch light (full sunlight, filtered sunlight and full shade) for each 
individual.
 Mean SVL was 78.6 mm (SD = 10.4, range: 57–99 mm, N = 
33). Mean body temperature was 33.7°C (SD = 2.7, range: 26.9–
36.6°C). No significant differences in T

b
 were found between sex-

es (t-Student, t = 1.4, P = 0.17). Mean air temperatures was 25.2°C 
(SD = 1.2, range: 23.4–28.5°C). Mean substrate temperatures was 
33.1°C (SD = 3.8, range: 25–43°C). Body size did not have a sig-
nificant influence on T

b
 (Spearman Rank Correlation, r

s 
= -0.34, 

P>0.06). Body temperature and T
s
 were significantly correlated 

(Spearman Rank Correlation, r
s
= 0.65, P < 0.0001), but T

b
 and T

a
 

were not (Spearman Rank Correlation, r
s
= 0.11, P > 0.05). Most 

lizards were found on trees (N = 20), followed by rocks (N = 12), 
and ground (N = 1); and perched more frequently in full sunlight 
microhabitats (N = 19), followed by full shade (N = 9) and filtered 
sunlight (N = 5).
 The positive correlation between T

b 
and T

s
 supports the well-

known fact that S. clarkii is a thigmothermic species that gains 
heat by moving between substrates with different sunlight cat-
egories. This species presents a mean body temperature found 
within the range for other Sceloporus species: 28.6–37°C (An-
drews 1998. J. Therm. Biol. 23[6]:329–334). Compared with other 
Sceloporus species on islands in the Gulf of California, the mean 
T

b
 for S. clarkii was lower (e.g., S. orcutti = 34.5°C and S. grandae-

vus = 35.7°C; Soulé 1963. Copeia 1963:107–115). 
 JORGE H. VALDEZ-VILLAVICENCIO, Centro de Investigaciones Bi-

ológicas del Noroeste (CIBNOR), Mar Bermejo #195 Colonia Playa Palo de 
Santa Rita, La Paz, Baja California Sur, 23090, México (e-mail: j_h_valdez@
yahoo.com.mx); ANNY PERALTA-GARCÍA, Conservacion de Fauna del 
Noroeste, A.C., Calle 6, amplicion El Centenario, La Paz, Baja California 
Sur, México (e-mail: annyperaltagarcia@yahoo.com.mx).

SCELOPORUS VARIABILIS (Rose-bellied Lizard). PREY. On 
28 January 2012 just south of Playa Gigante, Departamento de 

Fig. 1. Predation of a juvenile Aspidoscelis deppii by an adult male 
Sceloporus variabilis.
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Rivas, Nicaragua (11.38279°N, 86.02512°W; WGS84), one of us 
(MF) observed and photographed an adult male Sceloporus 
variabilis predating a juvenile Aspidoscelis deppii. The juvenile 
whiptail was being consumed head-end first. The entire preda-
tion event took about 10 minutes. These two species commonly 
co-occur in arid habitats in Central America (Köhler 2008. Rep-
tiles of Central America. Herpeton. Offenbach, Germany. 400 
pp.). Sceloporus variabilis is known to feed on a variety of insects 
and other arthropods (Fitch 1973. Univ. Kansas Sci. Bull. 50:39–
126; Savage 2002. The Amphibians and Reptiles of Costa Rica: A 
Herpetofauna between Two Continents, between Two Seas. Univ. 
Chicago Press. Chicago, Illinois. 934 pp.). This is the first pub-
lished account of saurophagy in S. variabilis.

GUNTHER KÖHLER, Forschungsinstitut und Naturmuseum Senck-
enberg, Senckenberganlage 25, 60325 Frankfurt a.M., Germany (e-mail: 
gkoehler@senckenberg.de); MICHAEL FRIED, Redonda Bay, Tola, Nicara-
gua (e-mail: friedseas@gmail.com).

TILIQUA ADELAIDENSIS (Pygmy Bluetongue Lizard). ALTER-
NATE REFUGE. Suitable refuges can be critical for most animal 
species because they provide protection from predators and 
climate extremes (Grillet et al. 2010. Biodiv. Conserv. 19:2039–
2051). Some species can construct their own shelters while oth-
ers rely on burrows or structures built by other animals (Kotler 

et al. 2004. Ecology 85:917–922). The distribution of an animal 
is thus highly dependent on the availability of refugia and dis-
tribution of the refuge building species (Souter et al. 2004. Biol. 
Conserv. 116:403–408). One example is an endangered scincid 
lizard from South Australia, Tiliqua adelaidensis. This lizard nor-
mally uses burrows built by lycosid and mygalomorph spiders. 
The lizard uses these burrows as refuges, and basks at the burrow 
entrances, ambushing passing invertebrate prey (Fig. 1) (Milne 
et al. 2003. Wildl. Res. 30:523–528). Lizards of this species pre-
fer deeper burrows (>30 cm in depth) (Fig. 2) with entrance di-
ameters slightly wider than their head width (average 15.1 mm) 
(Milne and Bull 2000. Biol. Conserv. 95:295–301). In this note we 
describe observations of an alternate natural burrow system that 
can be used by T. adelaidensis and that might increase the range 
of options for the optimal management of existing populations, 
and for the possible selection of translocation sites.
 On 25 October 2009, we moved eight male and eight female 
T. adelaidensis into four 15-m diameter circular cages in Mon-
arto Zoo (35.10°S 139.15°E) approximately 70 km SE of Adelaide, 
South Australia. The cages had galvanized iron walls, 1 m high, 
that were buried 15 cm under the ground surface. Two male and 
two female lizards were released into each cage. There were no 
natural burrows in the cages initially. Instead we constructed 
artificial burrows from 30 cm lengths of wooden dowling with 
a drilled out center of 2 cm internal diameter (Fig. 3). Previous 
studies have shown T. adelaidensis accept and use these artificial 

Fig. 1. Pygmy Bluetongue Lizard basking at the entrance of a natural 
burrow.

Fig. 2. A natural burrow built by a lycosid spider. 
Fig. 3. A) Pygmy Bluetongue Lizard feeding at the entrance of an arti-
ficial burrow; B) an artificial burrow.
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burrows (Milne et al. 2003. J. Herpetol. 37:762–765; Souter et al., 
op. cit.). Seventy-one artificial burrows were hammered verti-
cally into the ground in each cage. Experiments, set up to mea-
sure the responses of the lizards to various environmental con-
ditions in the cages, are reported elsewhere (Ebrahimi and Bull 
2012. Trans. Royal Soc. S. Australia 136:45–49; Ebrahimi et al. 
2012. Wildl. Res. 39:295–300). We inspected each cage daily and 
removed any mice (Mus musculus) that had burrowed under the 
cage wall, and filled in any burrows they had made (Fig. 4). Dur-
ing two lizard seasons at Monarto Zoo we caught 57 mice (35 
in 2009–2010; 22 in 2010–2011) inside the cages. Ninety mouse 
holes were composed of short tunnels under the cage walls with 
one entrance inside and the other outside the cage. Fourteen 
mouse nests were found within the cages (10 in the first sea-
son; 4 in the second season) with one or two entrances inside 
the cages. Two of those nests were unoccupied when discovered, 
but 10 nests were found with a single mouse, and two had two 
mice. In the 2010–2011 lizard season the average diameter of 40 
mouse hole entrances was 2.14 ± 0.016 cm. We found two male 
lizards, in the second season at Monarto, one on 22 December 
2010 and the other on 27 January 2011, basking at the entrance 
of mouse holes inside a cage while other lizards basked at the 
entrance of artificial burrows. Both lizards were caught and re-
leased back into the central area of the cage, and the entrance 
diameters of the mouse holes were measured (each was 2.0 cm) 
as they were destroyed. We did not find any mice inside these 
burrows. One of the mouse burrows was 85 cm long and 25.5 cm 
below the ground at its deepest point. It had an enlarged under-
ground chamber and another entrance outside the cage. The 
other was 95 cm long, 35 cm deep, had two enlarged chambers, 
and had a second entrance (2.2 cm diameter) inside the cage. 
The two entrances of this second mouse hole were about 80 cm 
apart. We could not prolong our observations of the lizards in 
these alternative refuges because we needed to prevent them es-
caping from their enclosures.
 Other observations were conducted over the lizard season 
of 2009–2010, in three 1-ha2 areas within a natural population 
of T. adelaidensis located 9 km from Burra (33.683°S 138.933°E), 
South Australia. Fences and pitfall traps were established around 
each area (15 cm high black plastic drift fencing; 16 pitfalls, each 
30 cm diameter and 40 cm deep placed along each side of each 
1-ha quadrat), as part of a study of lizard population dynamics. 
We used an Olympus IF8D4X2-10L optic fiber scope to inspect 

each natural burrow within each area for burrow residents. 
Among the lizard captures we also trapped 90 mice in the pit-
falls and we located and measured the entrance diameter (3.15 
± 0.14 cm) of 19 mouse holes within the study quadrats. Two 
mouse holes had 2.2 cm diameter entrances, within the range 
of entrance diameters preferred by adult lizards (Milne and 
Bull 2000, op. cit. ). The fiberscope had a functional length of 35 
cm, and each of the mouse holes extended beyond that length. 
Thus we could not determine if any mouse holes were occu-
pied by lizards. Nevertheless, mice provided burrows that may 
have provided alternative refuges for T. adelaidensis in a natural 
field population. Many studies that have noted the importance 
of rocks, logs, rodent burrows, cervices, dead leaves, and thick 
bushes as a potential shelter sites for squamate reptiles (Grillet et 
al. 2010, op. cit.; Webb and Shine 2000. Biol. Conserv. 92:93–99), 
but some species are more specific in their choice of refugia. Pre-
vious reports have suggested that T. adelaidensis uses only spider 
burrows (Hutchinson et al. 1994. Trans. Royal Soc. S. Australia 
118:217–226). Our observations in this report indicate this lizard 
will use another kind of shelter, in the form of mouse tunnels.

MEHREGAN EBRAHIMI (e-mail: mehregan.ebrahimi@gmail.com), 
JULIE A. SCHOFIELD, and C. MICHAEL BULL, School of Biological Sci-
ences, Flinders University, GPO Box 2100, Adelaide, South Australia 5001, 
Australia.

VARANUS GOULDII (Sand Monitor) and VARANUS PANOPTES 
(Yellow-spotted Monitor). PREDATION. Identifying trophic links 
is critical to understanding multiple areas of ecology, including 
food webs, predator-prey dynamics, and the impacts of invasive 
species. In tropical areas trophic links are often unknown or 
putative, and this is true of the Australian wet-dry tropics.
 Varanus gouldii is a moderate-sized lizard (up to 1.6 m in 
total length) that inhabits adjacent open savannah, as well 
as sandhills, rocky areas, and desert habitats across much of 
Australia (Cogger 2000. Reptiles and Amphibians of Austra-
lia. Reed New Holland, Sydney. 808 pp.). Varanus panoptes is 
a larger-bodied species (up to 1.5 m in total length) inhabiting 
riparian areas and floodplains in tropical Australia (Cogger 
2000, op. cit.). Although few predators are large enough to prey 
upon these species as adults, eagles are an exception. Herein we 
report monitor lizard predation by two Australian eagle species, 
based on prey item surveys at eagle nests, and an observation 
of predation near a nest at five sites in Western Australia (WA). 
We discuss the importance of monitor lizards as prey for eagles, 
and implications for the declines in monitors with the arrival of 
invasive Cane Toads (Bufo marinus) in northern WA. 
 On 16 May 2011 a male White-bellied Sea Eagle (Haliaeetus 
leucogaster) was observed feeding on a large (>40 cm SVL) V. 
panoptes near its nest at the junction of the Chamberlain and 
Pentecost rivers at El Questro Wilderness Park in the Kimberley 
Region (15.968847°S, 127.928739°E). The eagle carried the lizard 
between two high tree perches within 100 m of the nest. The sex 
of the lizard could not be determined, but based on size it was 
either a small adult male or a large adult female. The nest was 
ca. 30 m high in a Eucalyptus tree. On 27 May the nest tree was 
climbed, revealing two eggs, and both the male and female were 
seen repeatedly near the nest between the date of discovery and 
the date climbed. Prey remains under nest and perch trees in-
cluded two individuals of the Northwest Red-faced Turtle, Emy-
dura australis, a flying fox (Pteropus sp.), and various fish scales. 
Although it is possible that the eagle found the lizard as carrion, 
the prey item was well within the prey-size range of the raptor. 

Fig. 4. A mouse hole.
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 The contents of three Wedge-tailed Eagle (Aquila audax) 
nests near a breakaway (butte) on Mileura Station in the Mur-
chison-Gascone Region of Western Australia (26.412168°S, 
117.199255°E) were examined in June 2010, following breeding 
events in 2008 and 2009. Prey remains were analyzed by compar-
ison to a reference collection of skeletal material and the num-
ber and species of prey animals identified. Data from the 2008 
breeding event at one nest indicated the eagles had fed upon one 
large (>40 cm SVL) V. panoptes, as well as seven juvenile Euros 
(Macropus robustus) and two juvenile Feral Goats (Capra hircus). 
Data from two nests representing 2009 breeding diet revealed a 
total of eight monitor lizards: two V. panoptes from one nest and 
six unidentified varanids (either V. panoptes or V. gouldii) from 
the second nest, all having SVL of >40 cm. Other remains identi-
fied were those of juvenile Macropus spp. (N = 15), Feral Goats 
(N = 8), European Rabbit (Oryctolagus cuniculus) (N = 2), and a 
nestling Australian Kestrel (Falco cenchroides) (N = 1).
 Another study in similar habitat conducted during October 
2011 aimed to research potential impacts of eagles preying on 
reintroduced threatened mammals at a conservation reserve. 
Twenty-six individual animals were identified as eagle prey from 
a single 2011 breeding event at a single A. audax nest. Of these, 
five were monitor lizards (either V. panoptes and/or V. gouldii, 
based on location). Based on size, two of the monitors identi-
fied from large vertebrae and large claws were almost certainly V. 
panoptes, having an approximate SVL of >50 cm.
 Two A. audax nests belonging to the same breeding pair 
of eagles were located near Chidlow in the Perth Hills Region 
(31.862433°S, 116.269298°E). The nests were climbed in two 
separate breeding years to examine food items in a study inves-
tigating the number of mammal species consumed at the edge 
of a wildlife sanctuary containing endangered species. In 2004, 
the carcass of one V. gouldii was identified at one nest, and in 
2005 at the second nest, another single V. gouldii was noted. The 
total size and sex of these animals was unknown but the size of 
the vertebrae of the first individual indicated it was probably >30 
cm SVL. Most other items observed in the nests were those of 
mammals and birds which formed a greater portion of eagle diet 
in this closed forest habitat (Cherriman 2007. Honours Thesis, 
Curtin University, Perth).
 Dietary remains were collected from three A. audax nests 
within 25 km from the town of Narrogin in the Narrogin Region 
(32.931075°S, 117.179317°E) by an officer from the Department 
of Environment and Conservation of Western Australia, and 
sent to S. Cherriman for identification. These items represented 
breeding diet from 2006 and 2007. A total of five individual va-
ranids (either V. gouldii and/or V. rosenbergi) were identified in 
the sample, one of which had a SVL <40 cm. Other prey animals 
eaten at all three nests included Macropus spp. (N = 71), rabbits 
(N = 49), birds (N = 29), Common Brushtail Possums (Trichosurus 
vulpecula) (N = 19), sheep (N = 10), skinks (N = 8), and agamid 
spp. (N = 3).
 Both eagle species are previously unreported predators of V. 
panoptes, while A. audax has been reported to prey upon V. goul-
di and the Lace Monitor, V. varius (Brooker and Ridpatch 1980. 
Austral. Wildl. Res. 7:433–452; Leopold and Wolfe 1970. Austral. 
Wildl. Res. 15:1–17). The lack of V. panoptes as a reported prey 
item for these species probably reflects the dearth of dietary 
studies in tropical Australia, rather than an infrequent trophic in-
teraction. Large monitor lizards such as V. gouldii and V. panop-
tes are apparently important prey items for these eagles (Brooker 
and Ridpath 1980, op. cit.; Silva and Croft 2007. Corella 31:23–31). 

Varanus panoptes is one of three species of Australian monitor 
lizards that suffer severe population-level declines, via lethal 
toxic ingestion, with the invasion of Bufo marinus (e.g., 83–96%, 
Doody et al. 2009. Anim. Conserv. 12:46–53). Other Australian 
monitor lizard species such as V. gouldii also die when trying 
to consume B. marinus, although the effect on populations has 
not been quantified. In the case of severe population declines 
in V. panoptes, invading Cane Toads are essentially removing 
an important prey item for at least sea eagles, potentially 
influencing the energetics and reproductive success of these 
apex predators. At the very least we predict a significant shift in 
the diet in sea eagles as a result of toad invasion and declines 
in V. panoptes. Since the toad has not yet invaded most of the 
Kimberley Region, but is likely to do so within the next decade, 
dietary surveys of eagle nests before and after toad invasion in 
the Kimberley Region would test this prediction. 

J. SEAN DOODY, The Orianne Society, 579 Hwy 441 South, Clay-
ton, Georgia 30525, USA (e-mail: sdoody@oriannesociety.com); SIMON 
CHERRIMAN, 180 Glendower St., Parkerville, 6081, Western Australia 
(e-mail: aquila84@iinet.net.au).

SQUAMATA — SNAKES

BOA CONSTRICTOR (Boa Constrictor). AQUATIC HABITAT 
USE. Boa constrictor is a large arboreal and terrestrial boid with 
a broad geographic distribution extending from northern Mex-
ico into South America as far as Peru, Argentina, and Uruguay 
(McCranie 2011. The Snakes of Honduras. Systematics, Distri-
bution, and Conservation. SSAR, Ithaca, New York. x + 714 pp.). 
On 28 April 2011, we visited Pedernales, a small village on the 
southwestern shore of Lago de Yojoa, in Santa Bárbara, Hondu-
ras (14.814194°N, 88.010750°W, datum WGS84; elev. 650 m). We 
inquired about snakes from several members of a crew of work-
ers who were removing dense growths of the introduced water 
hyancinth (Eichhornia crassipes) from the lake. Two of those 
workers quickly produced a small (total length = 943 mm) dead 
B. constrictor (UNAH 5652) that they had killed that morning. Ac-
cording to the workers, the B. constrictor was coiled in the water 
hyacinths and partially submerged in the lake when it was found. 
The same workers also showed us a similarly-sized decomposing 
B. constrictor they had found in a similar situation several days 
earlier. Those two snakes were killed at the height of the dry sea-
son. Perhaps the boas had chosen the water hyacinth mats as a 
refuge from the mostly open and dry deforested surroundings of 
the lake. McCranie (op. cit.) reported finding boas submerged in 
a small stream and a shallow river in Honduras, but those situa-
tions were in primary humid lowland rainforest.

JAMES R. McCRANIE, 10770 SW 164th Street, Miami, Florida 33157–
2933, USA (e-mail: jmccrani@bellsouth.net); LEONARDO VALDÉS OREL-
LANA, Gerente General de “Hondufauna,” Investigador Privado, Colonia 
América, Bloque 9, Casa 1806, Comayagüela, MDC, Honduras (e-mail: leo-
valor@hotmail.com).

BOA CONSTRICTOR (Boa Constrictor). DIET. Diet is one of the 
most heavily studied aspects of snake ecology. Though strictly 
carnivorous, snakes feed on a wide variety of prey and may be 
dietary specialists or generalists. On 13 January 2006, a wounded 
juvenile Boa constrictor (SVL = 438 mm; tail length = 52 mm) was 
found near a group of Mango Trees on Pici Campus, Fortaleza, 
Ceará, Brazil. Dissection of the stomach revealed a bird, Troglo-
dytes musculus (Southern House Wren or Rouxinol; 110 mm in 
length) (Fig. 1). Previous studies of B. constrictor indicate that 
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this species is a dietary generalist, including mammals, reptiles, 
and especially birds as prey (Boback et al., 2000. Herpetol. Rev. 
31:244–245; Greene 1997. Snakes: The Evolution of Mystery in Na-
ture. Univ. California Press, Berkeley. 351 pp.; Quick et al. 2005. J. 
Herpetol. 39:304–307). This observation represents the first case 
of predation on T. musculus by B. constrictor. Both specimens are 
deposited in the herpetological collection, Núcleo Regional de 
Ofiologia, Universidade Federal do Ceará (CHUFC 2629).

PATRÍCIA DE MENEZES GONDIM (e-mail: patriciamg2003@yahoo.
com.br), DIVA MARIA BORGES-NOJOSA (e-mail: dmbnojosa@yahoo.
com.br), and MARIA JULIANA BORGES-LEITE, Núcleo Regional de Ofio-
logia da UFC, Departamento de Biologia, Universidade Federal do Ceará, 
Campus do Pici, Bloco 905, CEP 60.455-670, Fortaleza, Ceará, Brazil; CIRO 
GIMENEZ ALBANO, AQUASIS, Praia de Iparana, S/N, CEP: 61.600-000, Cau-
caia, Ceará, Brazil.

BOGERTOPHIS ROSALIAE (Baja California Rat Snake). REPRO-
DUCTION. Bogertophis rosaliae occurs in the Peninsular Ranges 
from Imperial Co., California south to Cabo San Lucas, Baja 
California Sur, Mexico (Grismer 2002. Amphibians and Reptiles 
of Baja California Including its Pacific Islands and the Islands in 
the Sea of Cortés. Univ. California Press, Berkeley. 399 pp.). The 
purpose of this note is to add information on the reproductive 
biology of B. rosaliae.
 Specimens were examined from the herpetology collections 
of the Natural History Museum of Los Angeles County (LACM), 
Los Angeles, California, Museum of Vertebrate Zoology (MVZ), 
University of California, Berkeley, California, and the San Diego 
Society of Natural History (SDSNH), San Diego, California. A 
portion of the left testis and vas deferens was removed from two 
males and a portion of the left ovary was removed from one fe-
male, embedded in paraffin, cut into 5-µm sections and stained 
with Harris hematoxylin followed by eosin counterstain. Histol-
ogy slides were deposited at LACM, MVZ, and SDSNH. 
 One male (LACM 126095) collected DOR on 10 June 1977 
from San Ignacio, Baja California Sur measured 1229 mm SVL. 
The testes were autolytic and could not be interpreted. The 
vas deferens contained abundant sperm. A second male (MVZ 
10672) collected 11 April 1927 at San Ignacio, Baja California Sur 
measured 933 mm SVL. The germinal epithelium of the semi-
niferous tubules was greatly reduced in size and contained only 
3-4 layers of cells. There were occasional small and widely sepa-
rated clusters of sperm, suggesting they were residuals left over 
from a full spermiogenesis during the previous autumn. The vas 

deferens contained abundant sperm. The presence of the sec-
ond male with markedly reduced germinal epithelium and a 
male (LACM 126095) with abundant sperm in the vasa deferentia 
may support B. rosaliae breeding in the spring as suggested by 
Grismer (op. cit.). One female (SDSNH 68737) collected 19 Oc-
tober 1997 from Arroyo San Gregorio, Baja California Sur mea-
sured 1020 mm SVL. The ovarian follicles contained oocytes with 
vacuoles but no yolk granules. Large coelomic fat deposits were 
present. It is likely eggs would have been produced the follow-
ing spring. Ottley and Jacobsen (1983. J. Herpetol. 17:189–190) 
reported a gravid female collected in May. 
  We thank Christine R. Thacker (LACM), Bradford Holling-
sworth (SDSNH), and Carol Spencer (MVZ) for permission to 
examine B. rosaliae.

 STEPHEN R. GOLDBERG, Whittier College, Department of Biology, 
PO Box 634, Whittier, California 90608, USA (e-mail: sgoldberg@whittier.
edu); CLARK R. MAHRDT, Department of Herpetology, San Diego Natural 
History Museum, San Diego, California 92102, USA (e-mail: leopardlizard@
cox.net).

BOIGA IRREGULARIS (Brown Treesnake). DIET. The extirpa-
tion of Guam’s native forest avifauna has been attributed to the 
accidental introduction of Boiga irregularis (Savidge 1987. Ecol-
ogy 68:660–668). Boiga irregularis preys primarily on lizards 
as juveniles and on birds and mammals as adults; this pattern 
has been observed both in the native range (Shine 1991. Copeia 
1991:120–131) and in the introduced population on Guam (Sav-
idge 1988. J. Herpetol. 22:275–282). However, since the collapse 
of endothermic prey populations on Guam, the weight of preda-
tion has fallen more heavily on lizards (Rodda and Fritts 1992. J.  
Herpetol. 26:166–174). Since 2000, several anuran species have 
accidentally been introduced to Guam, potentially constituting 
an additional food source for invasive B. irregularis (Christy et al. 
2007. Pac. Sci. 61:469–483). However, actual observations of B. 
irregularis predation upon frogs have been scarce. 
 During a visual survey at 1946 h on 3 October 2011, an adult 
male B. irregularis (SVL = 1062 mm; 105 g), was observed prey-
ing upon an adult female Polypedates megacephalus (SVL = 77.2 
mm; 22.9 g) while perched 0.1 m above the ground on a branch 
of Scaevola sericea. The snake was initializing ingestion over the 
head of the prey when encountered, but abandoned ingestion 
when disturbed by the observers. The snake was found within 
limestone forest habitat on the Ordnance Annex of Naval Base 
Guam (13.37535°N, 144.67374°E; datum WGS 84). Polypedates 
megacephalus is naturally distributed in southern China, Tai-
wan, Tibet, and northern India (Zhao and Adler 1993. Herpetol-
ogy of China. SSAR, Oxford, Ohio. 522 pp.) and was initially de-
tected breeding in southeastern Guam in 2004 (Christy et al., op. 
cit.). To date, this is the only known instance of predation on P. 
megacephalus by B. irregularis on Guam. Such observations pro-
vide information on B. irregularis feeding ecology and the role 
that invasive prey species may have in supporting invasive B. ir-
regularis populations.

MATT COOK, Cherokee Services Group, Dynamac Corporation, Unit-
ed States Geological Survey, Dededo, Guam 96912, USA; e-mail: mjcook@
usgs.gov.

BOTHROPOIDES ERYTHROMELAS (Caatinga Lancehead). 
REPRODUCTION. Bothropoides erythromelas is a small lance-
head widely distributed in northeastern Brazil (Lira-da-Silva et 
al. 2009. Gaz. Méd. Bahia 79:7–20), occurring in arid and semi-
arid environments including tropical dry and deciduous forests, 

Fig. 1. Troglodytes musculus (Southern House Wren) recovered from 
the stomach of a juvenile Boa constrictor from Brazil.
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rocky areas, undergrowth vegetation of terrestrial bromeliads 
and along river banks (Campbell and Lamar 2004. The Venom-
ous Reptiles of the Western Hemisphere. Cornell Univ. Press, 
Ithaca, New York. 870 pp.). Little is known about reproduction 
in this species (Duarte and Zanotti 2005. Herpetol. Rev. 36:188–
189; Lira-da-Silva et al. 1994. Rev. Bras. Zool. 11:187–193). Two 
gravid female B. erythromelas were captured in the municipality 
of Inajá, Pernambuco, Brazil (8.901667°S, 37.823889°W, datum 
WGS84; elev. 362 m). Both were kept in captivity at the Laborato-
ry of Venomous Animals and Toxins of the Universidade Federal 
do Pernambuco, Recife, Brazil. The first snake (SVL = 430 mm, 
tail length = 70 mm, 55 g) was collected on 9 June 2011 and gave 
birth to three live neonates (SVLs = 170, 175, 156 mm; tail lengths 
= 30, 26, 20 mm; 4.0, 3.8, 3.7 g) on 4 January 2012. The second 
female (SVL = 500 mm; tail length = 60 mm; 95 g) was collect-
ed on 15 July 2011 and gave birth to seven live neonates (mean 
SVL 167.1 mm ± 2.5 SD, range 165–171 mm; mean tail length = 
25.1 mm ± 3.8 SD, range 20–30 mm; mean mass = 3.6 g ± 0.2 SD, 
range 3.1–4.0 g). Our results are consistent with the idea that B. 
erythromelas parturition occurs between November and Febru-
ary (Almeida-Santos and Salomão 2002. In Schuett et al. [eds.], 
Biology of the Vipers, pp. 445–462. Eagle Mountain Publ., Eagle 
Mountain, Utah; Duarte and Zanotti, op. cit.; Lira-da-Silva et al., 
op. cit.), just prior to the onset of the rainy season. However, our 
data extend the reported litter sizes to range from 3 to 11 (Lira-
da-Silva et al., op. cit.).

SAMUEL CARDOZO RIBEIRO, Programa de Pós-Graduação em Ciên-
cias Biológica (Zoologia), Universidade Federal da Paraíba, Departamento 
de Sistemática e Ecologia, Cidade Universitária, Campus I, 58059-900, João 
Pessoa, PB, Brazil (e-mail: ribeiroherpeto@gmail.com); CHIRLANE CASTRO 
DA SILVA, MARÍLIA LARROCERIE LUPCHINSKI MAGALHÃES, IKARO 
HENRIQUE MENDES PINTO CAMPOS, ARTHUR DO NASCIMENTO CA-
BRAL, NATÁLIA SOUTO MAIOR SALES VALENÇA, HENRIQUE VICTOR 
CAMPOS DE MOURA and MÍRIAM CAMARGO GUARNIERI, Universi-
dade Federal do Pernambuco, Departamento de Zoologia, Av. Prof. Moraes 
Rego, 1235 - Cidade Universitária, 50670-901, Recife, PE, Brazil.

BOTHROPS MOOJENI (Brazilian Lancehead). DIET. Bothrops 
moojeni is a common semi-arboreal snake included in the B. 
atrox group and is found throughout the Cerrado domain in cen-
tral and southeastern Brazil in open habitats, almost always asso-
ciated to gallery forests (Wüster et al. 1996. Herpetologica 52:263–
271; Wüster et al. 1999. Kaupia 8:135–144). The genus Bothrops is 
characterized by a generalist diet and ontogenetic shifts from ec-
tothermic to endothermic prey (Martins et al. 2002. In Schuett et 
al. [eds.], Biology of the Vipers, pp. 307–328. Eagle Mountain Pub-
lishing, Eagle Mountain, Utah). Previous studies indicate that B. 
moojeni is mainly nocturnal and active during the hot and rainy 
months, preying mostly on mammals and frogs (Nogueira et. 
al. 2003. J. Herpetol. 37:653–659). At 1946 h on 11 October 2010, 
during fieldwork in the municipality of Sacramento (20.20°S, 
47.12°W; datum WGS84), Minas Gerais state, southeastern Bra-
zil, we observed an adult B. moojeni (SVL ca. 70 cm) feeding on 
an adult hylid frog, Hypsiboas albopunctatus (Fig. 1). The snake 
was at the margin of a stream in a swamp area, where many H. 
albopunctatus males were calling perched on vegetation. It was 
initiating ingestion of the frog, head first, and continued for seven 
more minutes, until the prey was consumed. This is the first re-
cord of H. albopunctatus as prey of B. moojeni and confirms the 
snake’s opportunistic foraging behavior (Nogueira et al., op. cit.).
 We are grateful to Fundação de Amparo à Pesqui-
sa do Estado de São Paulo and Conselho Nacional de 
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proc. #130737/2010-0 and FAPESP proc. #2010/03656-6) and Mr. 
Gaspar, for permitting access to field sites. C.P.A. Prado acknowl-
edges FAPESP (proc. # 2009/12013-4), CNPq, and PROPE/UN-
ESP for financial support.

BRUNO FERRETO FIORILLO, Universidade Estadual Paulista, FCAV, 
Departamento de Morfologia e Fisiologia Animal, Via de Acesso Prof. Paulo 
D. Castellane, 14884-900, Jaboticabal, São Paulo, Brazil (e-mail: ferreto_74@
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(área Zoologia), Universidade Estadual Paulista, Av. 24-A, 1515, 13506-900, 
Rio Claro, São Paulo, Brazil; CYNTHIA P. A. PRADO, Universidade Estadual 
Paulista, FCAV, Departamento de Morfologia e Fisiologia Animal, Via de 
Acesso Prof. Paulo D. Castellane, 14884-900, Jaboticabal, São Paulo, Brazil.

BOTHROPS PICTUS (Desert Lancehead) and PSEUDALSO-
PHIS ELEGANS (Elegant Racer). PREDATION. Bothrops pictus 
is endemic to Peru where it occurs mainly along the western 
slope of the Andes and in coastal deserts (Campbell and Lamar 
2004. The Venomous Reptiles of the Western Hemisphere, Vol. 
1. Cornell Univ. Press, Ithaca, New York. 475 pp.). Pseudalsophis 
elegans occurs in dry habitats along the Pacific coast from south-
ern Ecuador to Chile (Myers and Hoogmoed 1974. Zoologische 
Mededelingen 48:187–194). Information on the ecology of both 
species is scarce. We herein report predation on these species by 
a large bird of prey, Geranoaetus melanoleucus (Black-chested 
Buzzard-Eagle). 
 On 18 September 2011, at 1127 h, in the Reserva Nacional 
Lomas de Lachay, Lima, Peru (11.3533°S, 77.3686°W; datum 
WGS84), we observed a G. melanoleucus perched in a Tara Tree 
(Caesalpina spinosa) feeding on a Pseudalsophis elegans (Fig. 
1a). After it had finished feeding, the bird took flight and started 
circling low over the vegetation. After only about 4 min it de-
scended to the ground and caught a Bothrops pictus in the dense 
herbaceous vegetation. The eagle carried the viper to another 
tree and immediately started to feed on it (Fig. 1b). Geranoaetus 
melanoleucus preys primarily on mammals, with its diet contain-
ing only a minor percentage of reptiles (Paves et al. 1992. J. Rap-
tor Res. 26:27–32; Trejo et al. 2006. Hornero 21:31–36). Because of 
its high abundance at Lomas de Lachay, G. melanoleucus might 
nevertheless be an important predator of snakes in this region.
 DMD acknowledges support from the research funding 
program “LOEWE – Landes-Offensive zur Entwicklung wissen-
schaftlich-ökonomischer Exzellenz” of Hesse’s Ministry of High-
er Education, Research, and the Arts.

Fig. 1. Bothrops moojeni preying on Hypsiboas albopunctatus in 
southeastern Brazil.
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D. MATTHIAS DEHLING, Biodiversität und Klima Forschungszen-
trum Frankfurt & Senckenberg Gesellschaft für Naturforschung, Sencken-
berganlage 25, 60325 Frankfurt am Main, Germany (e-mail: dmdehling@
gmail.com); ALEJANDRO TELLO, Kolibri Expeditions, Calle Arias Schere-
iber 192 Of. 300, Miraflores, Lima, Perú.

CLELIA LANGERI. DIET. The pseudoboine snake, Clelia langeri, 
is a Bolivian endemic and inhabits the inter-Andean dry valleys 
of the Santa Cruz and Chuquisaca Departments, and possibly 
the dry valleys of Tarija Department (Reichle and Embert 2005. 
J. Herpetol. 39:379–383). Data on the diet of the species are lack-
ing, as the only known prey item is a mouse (Muridae) found in 
one of the specimens from the original description (Reichle and 
Embert, op. cit.). Here we report a new prey item and the first oc-
currence of a snake in the diet of C. langeri. 
 On 8 February 2011, at 0730 h, we found a dead juvenile fe-
male C. langeri (SVL = 405 mm; tail length = 95 mm) that had been 
struck by a vehicle on the old Cochabamba highway (18.09°S, 
64.14°W, datum WGS 84; elev. 1320 m), between the districts of 
Pampagrande and Mataral, Florida Province, Santa Cruz Depart-
ment, Bolivia. When we inspected the C. langeri, we observed a 
snake protruding from the side of its body. Dissection confirmed 
that the prey item was a juvenile male Philodryas psammophidea 
(Chaco Racer; SVL = 255 mm, tail length = 105 mm) that had been 
consumed head-first. This observation not only provides the sec-
ond known prey item for the species, but is also the first record of 
a snake in the diet of C. langeri. While anurans and small mam-
mals are known prey items of Clelia species (Yanosky et al. 1996. 
Herpetol. Nat. Hist. 4:97–110), this report is consistent with previ-
ous observations of these species being ophiophagus predators 
(Delia 2002. Herpetol. Notes. 2:21–22, and references therein).

 Funding for this research was provided by the Senckenberg 
Natural History Museum in Frankfurt, Germany. CMS was sup-
ported by a National Science Foundation’s Graduate Research 
Fellowship and the Applied Biodiversity Science NSF-IGERT Pro-
gram at Texas A&M University (NSF-IGERT Award # 0654377). 
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COLUBER CONSTRICTOR (North American Racer). COMMU-
NAL OVERWINTERING. At ca. 1500 h on 6 April 2008, we ob-
served a snake hibernaculum at Swan Lake National Wildlife 
Refuge, Chariton Co., Missouri, USA (39.624962°N, 93.225670°W, 
datum WGS84; air temp. ca. 16°C) on the west embankment 
of a pond. The entrance of the den was a hole approximately 3 
cm in diameter and four Coluber constrictor were attempting 
to emerge from the hole simultaneously, thus inhibiting other 
individuals from doing so. The lower jaw of one C. constrictor 
appeared severely dislocated or damaged, perhaps by the pres-
sure of the three other individuals attempting to emerge, and at 
initial observation the snakes seemed dead. Further investiga-
tion revealed that the snakes were, in fact, alive. We were able 
to reach inside the den and capture 12 additional C. constrictor 
(more individuals were observed but we could not reach them 
for capture) and individuals of four other species: Pantherophis 
obsoletus (N = 4), Nerodia erythrogaster (N = 1), N. sipedon (N 
= 1), and Lampropeltis calligaster (N = 1). We believe this is the 
first reported instance of a “three stooges effect” in snake den 
emergence, whereby several individuals attempt to exit a hiber-
naculum and inhibit not only their own emergence, but also that 
of the other individuals. The “three stooges effect” poses several 
potential negative effects, including cranial damage that inhibits 
feeding, increased conspicuousness to predators, or ultimately 
direct mortality from injuries caused by this behavior.

PATRICK W. CAIN, Department of Biology, Indiana State University, 
Terre Haute, Indiana 47809, USA (e-mail: pcain1@sycamores.indstate.edu); 
TRISHA CRABILL, U.S. Fish and Wildlife Service, Ecological Services, 101 
Park De Ville Dr., Suite A, Columbia, Missouri 65203, USA (e-mail: Trisha_
Crabill@fws.gov).

CROTALUS ADAMANTEUS (Eastern Diamondback Rattle-
snake). REPRODUCTION / FEBRUARY AND MARCH BREED-
ING. The majority of North American rattlesnakes have a single, 
annual mating season extending from late summer through 
early autumn (Aldridge and Duvall 2002. Herpetol. Monogr. 
16:1–25). Courtship and mating of Crotalus adamanteus occurs 
in August and September throughout the geographic range, ex-
cept in extreme southern Florida where C. adamanteus may also 
breed in December and January (Timmerman and Martin 2003. 
Conservation Guide to the Eastern Diamondback Rattlesnake, 
Crotalus adamanteus. SSAR Herpetol. Circ. 22). Here we provide 
observations of C. adamanteus engaged in breeding behavior 
outside of August and September in the northern half of the geo-
graphic range. 
 At 1440 h on 23 February 2012 (mostly cloudy, 27°C), JGP ob-
served a copulating pair of adult C. adamanteus in Camden Co., 

Fig. 1. Geranoaetus melanoleucus feeding on a) Pseudlsophis elegans 
and b) Bothrops pictus.
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Georgia, USA, in a heavily-thinned, open-canopied Pinus taeda 
plantation. When first encountered, the snakes were moving to-
wards a branch pile, the female pulling the adjoined male. The 
snakes settled beneath the pile and had separated when JGP re-
turned at 1528 h. At 1045 h on 3 March 2012 (overcast, 21°C), ZSB, 
MNM, and APD observed a copulating pair of C. adamanteus 
on Little Tybee Island, Chatham Co., Georgia, near the edge of 
coastal marsh. As the observers approached, the male detached 
from the female and crawled 3 m, hemipenes everted, into a 
hollow trunk of a fallen Sabal palmetto. On 18 March 2007, JLW, 
SHB, WGK, and JNH, observed a copulating pair of C. adaman-
teus on a private quail plantation in Colleton Co., South Caro-
lina, in a mature, open-canopied, mixed-species (Pinus elliottii, 
P. palustris, P. taeda) savanna. Another adult C. adamanteus (sex 
unknown) was observed beneath the copulating pair. The breed-
ing male was equipped with a radio transmitter and was previ-
ously observed copulating on 17 August 2006.
 Our observations of copulatory behavior in C. adamanteus in 
February and March are at odds with previous observations of C. 
adamanteus mating behavior (Timmerman and Martin 2003, op. 
cit.) and with the peak in male plasma testosterone in July–Sep-
tember (which correlates with breeding; Hoss et al. 2011 South-
east. Nat. 10:95–108) in the northern portion of the geographic 
range. Our observations suggest the possibility of an extended 
breeding season (August–March) or a second, late winter–early 
spring breeding season in C. adamanteus in the northern por-
tion of the range.

JOHN G. PALIS, Palis Environmental Consulting, P.O. Box 387, Jones-
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Biological Sciences, University of South Carolina, Columbia, South Carolina 
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G. KALINOWSKY, South Carolina Department of Natural Resources, Webb 
Wildlife Center, Garnett, South Carolina 29922, USA; JEFFREY N. HOLMES, 
1622 Ordway Place, Nashville, Tennessee 37206, USA; ZACH S. BARFIELD, 
1911 Norfolk Pine Court, Gastonia, North Carolina 28056, USA; MITCHELL 
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CROTALUS AQUILUS (Queretaran Dusky Rattlesnake). DIET. 
Although Crotalus aquilus is known to feed on frogs, salaman-
ders, small rodents, invertebrates, and lizards of the genera 
Sceloporus and Gerrhonotus (Klauber 1972. Rattlesnakes: Their 
Habits, Life Histories, and Influence on Mankind. University of 
California Press, Berkeley. x + 1533 pp.), details on which species 
of lizards are consumed have not been provided. Here we report 
two neonate male C. aquilus feeding on Sceloporus grammicus 
in the municipality of Epazoyucan, Hidalgo, Mexico, 2234 m elev. 
Both snakes were collected on 28 August 2011. The first snake 
(SVL = 190 mm; tail length = 20 mm; 8 g) contained an adult S. 
grammicus (SVL = 52 mm; tail length = 55) that had been swal-
lowed head-first. The second snake (SVL = 245 mm; tail length 
= 30 mm; 11 g) contained an adult S. grammicus (SVL = 64 mm; 
tail length = 68 mm) that had also been swallowed head-first. 
Predator-prey mass ratios were approximately 1.3:1. The lizards 
were deposited in the hepetological collection of the Centro de 
Investigaciones Biológicas, Universidad Autónoma del Estado de 
Hidalgo (CH-CIB 4288, 4289). 

LEONARDO FERNÁNDEZ-BADILLO (e-mail: cyrtopsis@hotmail.
com), NALLELY MORALES-CAPELLÁN (e-mail: nahomi_naica25@hot-
mail.com), and IRENE GOYENECHEA (e-mail: ireneg28@gmail.com), Cen-

tro de Investigaciones Biológicas (CIB), Universidad Autónoma del Estado 
de Hidalgo, A.P. 1-69 Plaza Juárez, Pachuca, Hidalgo, México.

CROTALUS LEPIDUS (Rock Rattlesnake). DIET. Several reports 
of Crotalus lepidus consuming other snakes exist in the litera-
ture (Beaupre 1995. Herpetologica 51:45–56; Mata-Silva et al. 
2010. Herpetol. Rev. 41:235–236; Milstead et al. 1950. Texas J. Sci. 
2:543–562; Williamson 1971. Herpetol. Rev. 3:18). On 16 August 
2008, a male C. lepidus (SVL = 590 mm; tail length = 60 mm; 160 
g) was found basking outside a burrow on Mesa Montoro, Sierra 
Fría, Municipality of San José de Gracia, Aguascalientes, Mexico 
(22.003794°N, 102.570860°W, datum WGS84; elev. 2374 m). Fol-
lowing capture, the snake regurgitated a small female Lampro-
peltis mexicana (Greer’s Kingsnake; SVL = 520 mm; tail length = 
100 mm; 45.49 g) that had been swallowed head-first. This is the 
first record of L. mexicana in the diet of C. lepidus. The rattle-
snake was released, but the kingsnake was deposited in the Her-
petological Collection, Universidad Autónoma de Aguascalien-
tes (UAA-CV-0322). We later dissected the kingsnake’s stomach 
and discovered a partially digested male Sceloporus torquatus 
(UAA-CV-0324; SVL = 80 mm; 18.84 g).
 An additional male C. lepidus (SVL = 510 mm; tail length = 
52 mm; 120 g) captured at the same locality on 2 August 2008, 
defecated body scales belonging to a Phrynosoma orbiculare 
(Mountain Horned Lizard; UAA-CV-0325), the only horned lizard 
known to occur in the area. This is the first record of C. lepidus 
consuming P. orbiculare, although the species is known to prey 
on other Phrynosoma species in other parts of its range (Dicker-
man and Painter. 2001. Herpetol. Rev. 32:46; Milstead et al. 1950, 
op. cit.). 
 We thank Jerry D. Johnson for comments on a previous draft 
of this note.
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CROTALUS OREGANUS CONCOLOR (Midget Faded Rattle-
snake). NURSERY AGGREGATION. Over the past two decades, 
our perception of rattlesnake sociability has gone from com-
pletely asocial to remarkably social. Aside from intra- and in-
tersexual interactions during the breeding season, the only 
other obvious social behavior is aggregation that was historically 
viewed as coincidental or due to a common attraction to lim-
ited habitat features for activities like hibernation, ecdysis, and 
during the stages of pre- and post-parturition. However, aggre-
gation can provide defensive or thermoregulatory advantages 
during vulnerable activities (Greene et al. 2002. In Schuett [ed.] 
Biology of the Vipers, pp. 179–206. Eagle Mountain Publishing, 
Eagle Mountain, Utah; Reiserer et. al. 2008. J. Zool. 274:277–283). 
During gestation, most rattlesnakes are particularly vulnerable 
to predators due to their more sedentary behavior and it is not 
surprising that many species form aggregations during this time. 
For the same reasons, it seems neonates of virtually all species 
of rattlesnakes remain together and with their mother during 
the time it takes for them to complete their first ecdysis. Yet the 
relationship between mothers and neonates seems to extend 
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beyond these relatively passive advantages. Melissa Amarello 
(unpubl. data) documented more active tending of offspring 
in a post-parturition neonatal aggregation which more clearly 
demonstrates an active maternal behavior that goes beyond the 
general increase in defensiveness. To further elucidate these so-
cial interactions, we investigated the relatedness of female C. o. 
concolor and their associated litters based on 16 microsatellite 
loci (Holycross et al. 2002. Mol. Ecol. Notes 2:537–539; Oyler-
McCance et al. 2005. Mol. Ecol. Notes 5:452–453; Oyler-McCance 
and Parker. 2010. Conserv. Genet. Res. 2:123-125; Villareal et al. 
1996. J. Hered. 87:152–155). We estimated relatedness using the 
triadic likelihood estimator (Wang 2007. Genet. Res. 89:135–153) 
implemented in the software CoanCEstRy (Wang 2011. Mol. Ecol 
Res. 11:141–145).
 We discovered two gravid female C. o. concolor at one of 
many known rookery sites in Sweetwater Co., Wyoming (Parker 
and Anderson 2007. J. Herpetol. 41:41–51). We visited the site 
daily until we found two clutches of offspring being attended by 
the two previously identified females. Although we had assumed 
that the groups of neonates were born to the females with which 
they were found, genetic analysis revealed that one female was 
attending a group of five offspring that were not related to her 
(average relatedness = 0.01; presumably she had not yet dropped 
her own clutch) and the other female was attending three off-
spring that were likely her own (average relatedness = 0.48; all 
confidence intervals overlapped 0.5) and one that was unrelated 
(relatedness = 0). Rather than a core family behavior to protect 
a female’s own offspring, it appears that this social behavior is 
more like that of a nursery. Gravid C. o. concolor do not travel 
far from their hibernaculum and so all known rookery sites are 
in close proximity to hibernacula (Parker and Anderson 2007, 
op. cit.). While we have not yet looked at the relatedness within 
hibernacula, it is assumed that there is a higher degree of relat-
edness within hibernacula than between (Bushar et. al. 1998. 
Copeia 1998:411–422; Clark et. al. 2008. Mol. Ecol. 17:719–730). 
Thus, nursery aggregations appear to be a species level adapta-
tion rather than kin selection.
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DEMANSIA VESTIGIATA (Lesser Black Whipsnake). DIET. 
The diet of Demansia vestigiata is primarily composed of ec-
totherms, ~75% of which are lizards (Shine 1980. J. Herpetol. 
14:381–389). Frogs of the families Hylidae and Myobatrachidae 
have been recorded as prey items for D. vestigiata (Fearn and 
Trembath 2009. Aust. J. Zool. 57:49–54) but few (Litoria rothii, L. 
verreauxii, Adelotus brevis, and Opisthodon ornatus) have been 
identified to species level (Shine, op. cit.; Trembath and Rowley 
2005. Herpetofauna 35:114–115.). A road-killed male Demansia 
sp. (total length = 91.5 cm) was collected at 1730 h on 22 Apr 
2011 on Anzac Parade, in the tropics of the Northern Territory, 
Australia (12.58°S, 131.32°E, datum: WGS84). The snake had 180 
ventral scale rows (Dowling 1951. Copeia 1951:131–134) and was 
identified as D. vestigiata (the morphologically similar Deman-
sia papuensis has >198 ventral scale rows: Shea 1998. The Beagle 
14:41–61). The snake’s digestive tract contained four undigested 
Rocket Frogs (Litoria nasuta; Fig. 1; SVLs = 27, 27.5, 38.4, and 40 
mm) and two unidentifiable partially digested frogs. Because 

Demansia spp. are primarily diurnal and terrestrial, it is prob-
able that they consume frogs sleeping at ground level (e.g., in soil 
cracks) during the day.

CRYSTAL KELEHEAR, School of Biological Sciences, A08, University 
of Sydney, Camperdown, New South Wales, 2006, Australia; e-mail: crystal.
kelehear@hotmail.com. 

DRYMARCHON MELANURUS (Central American Indigo 
Snake). DIET. Drymarchon melanurus is known to feed on an-
urans, lizards, and snakes, including those of the genus Bothrops 
(Pérez-Higareda et al. 2007. Serpientes de la Región de los Tux-
tlas, Veracruz, México. UNAM. Distrito Federal, México. 189 
pp.). On 23 January 2008 we captured a male D. melanurus (SVL 
= 1670 mm; tail length = 310 mm) in riparian vegetation in the 
municipality of Tlaquiltenango, Morelos, México (18.458188°N, 
99.04315°W; datum WGS84). During handling, the snake regur-
gitated a young male Crotalus simus (Middle American Rattle-
snake; SVL = 640 mm; tail length = 14 mm). Although Solorzano 
(2004. Snakes of Costa Rica. Instituto Nacional de Biodiversidad, 
Costa Rica. 791 pp.) listed a second-hand report of a D. melanu-
rus consuming a C. durissus (= C. simus), to our knowledge, this is 
the first detailed account of C. simus in the diet of D. melanurus. 
The D. melanurus was released at the capture location; the prey 
was deposited in the Colección de Anfíbios y Reptiles de la Uni-
versidad de Morelos (CARUM).

EDGAR E. NERI CASTRO, CARLOS A. MONTALBÁN HUIDOBRO, and 
SAMUEL ARÉCHAGA OCAMPO (e-mail: samuel.arechaga@uaem.mx), 
Facultad de Ciencias Biológicas, Universidad Autónoma del estado de Mo-
relos, Av. Universidad 1001, Chamilpa 62209, Cuernavaca, Morelos, México.

HETERODON SIMUS (Southern Hog-nosed Snake). PREDA-
TION. Heterodon simus is a relatively poorly known species 
(Tuberville et al. 2000. J. Elisha Mitchell Sci. Soc. 116:19–40) 
with few documented predators. A Drymarchon couperi (East-
ern Indigo Snake) that disgorged an H. simus (Mount 1975. The 
Reptiles and Amphibians of Alabama. Agriculture Experiment 
Station, Auburn Univ., Auburn, Alabama. 345 pp.), and a Lam-
propeltis getula (Common Kingsnake) that had eaten three H. si-
mus (Palmer and Braswell 1995. Reptiles of North Carolina. Univ. 
North Carolina Press, Chapel Hill. xiii + 412 pp.), appear to be 
the only published records of predation on this species. Here I 
report additional instances of natural predation on H. simus on 
Sandhills Game Lands, ca. 16.4 km NNE of Old Hundred, Scot-
land Co., North Carolina, USA.

Fig. 1. Demansia vestigiata with three Litoria nasuta pictured in the 
orientation that they were ingested. Centimeter rule. 
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 At 1440 h on 18 July 2009, in open sandhills dominated by 
Longleaf Pine (Pinus palustris), Turkey Oak (Quercus laevis), and 
Wiregrass (Aristida stricta), I encountered a large adult Coluber 
constrictor (Eastern Racer) swallowing a juvenile male H. simus 
(SVL = 220 mm; total length = 270 mm). At my approach, the rac-
er quickly disgorged its dead and partially-swallowed prey and 
fled. The H. simus was deposited in the collection of the North 
Carolina State Museum of Natural Sciences (NCSM 75976). On 16 
May 2009, at ca. 1130 h, a Buteo lineatus (Red-shouldered Hawk) 
was encountered preying on a telemetered adult male H. simus 
(NCSM 75915; SVL = 338 mm; total length = 430 mm). The hawk, 
which fled when approached, had deposited the snake (fatally 
injured but still moving) on a large Turkey Oak limb ca. 8 m above 
the ground. On 23 May 2009, the transmitter from a telemetered 
adult male H. simus was found, accompanied by a single breast 
feather from a young Bubo virginianus (Great Horned Owl), pro-
viding probable, though circumstantial, evidence of predation. 
On 7 August 2009, at 1920 h, a large telemetered adult female 
H. simus (NCSM 75996) was found beneath a tree, freshly killed 
with the anterior half consumed. A Buteo jamaicensis (Red-tailed 
Hawk) was heard vocalizing and observed moving away from the 
area as I approached, again providing strong, though inconclu-
sive, evidence of the predator’s identity.
 Between 18 January 1999 and 10 May 2008, nine additional 
telemetered adult H. simus were taken by undetermined preda-
tors on Sandhills Game Lands and private lands in Scotland 
Co., North Carolina. In three instances, only the transmitter was 
found. Of the remaining six, at least portions of the carcass were 
found. In at least three of these cases, pieces of the vertebral 
column were found along with the transmitter beneath trees, 
stripped of flesh in typical raptor fashion. It is likely that most, if 
not all, of these snakes were taken by raptors or other predatory 
birds. In at least four cases, predation occurred soon after pre-
scribed warm-season fires, which probably rendered snakes on 
the surface much more visible and accessible to raptors. These 
observations suggest that raptors are important predators of H. 
simus.
 Fieldwork was made possible by Project Simus, which is 
supported by the North Carolina Herpetological Society, Wake 
Audubon, Three Lakes Nature Center, and the North Carolina 
State Museum of Natural Sciences. D. S. Dombrowski, L. S. Chris-
tian, G. A. Lewbart, J. B. Sealy III, M. E. Dorcas, and students at 
the North Carolina State University College of Veterinary Medi-
cine assisted with transmitter surgeries. For field assistance, I es-
pecially thank T. J. Thorp, L. T. Pusser, T. A. Arnold, L. P. Gilleran, 
and M. C. Monroe. J. A. Gerwin confirmed the owl feather iden-
tification. The North Carolina Wildlife Resources Commission 
provided permits.

JEFFREY C. BEANE, North Carolina State Museum of Natural Sciences, 
Research Laboratory, MSC #1626, Raleigh, North Carolina 27699-1626, 
USA; e-mail: jeff.beane@ncdenr.gov.

LEPTODEIRA MACULATA (Southwestern Cat-eyed Snake). 
DIET. Leptodeira maculata was considered a full species by Du-
ellman (1958. Bull. Amer. Mus. Nat. Hist. 114:1–152). Duellman 
(op. cit.) also recognized L. annulata cussiliris as a distinct sub-
species but recent studies have synonymized Mexican popula-
tions of L. a. cussiliris with L. maculata (Daza et al. 2009. Mol. 
Phylogenet. Evol. 53:653–667; Mulcahy 2007. Biol. J. Linn. Soc. 
92:483–500). The diet of L. maculata has been reported to include 
anurans, such as Rhinella marina, Incilius mazatlanensis, I. val-
liceps, Dendrosophus robertmertensi, Scinax staufferi, Smilisca 

baudinii, Tlalocohyla smithii, Leptodactylus melanonotus, Hy-
popachus variolosus, and an undetermined species within the 
Lithobates (Rana) pipiens complex, and lizards, such as Norops 
(Anolis) sp., Aspidoscelis sacki, Hemidactylus frenatus, and Phyl-
lodactylus lanei (Duellman, op. cit.; Hardy and McDiarmid 1969. 
Univ. Kansas Publ. Mus. Nat. Hist. 18:39–252; Ramírez-Bautista 
1994. Instit. Biol. Cuader. 23:1–127). Herein, we report the first 
record of L. maculata feeding on Leptodactylus fragilis (White-
lipped Frog) in northern Oaxaca, México.
 On 29 April 2011, at 2020 h, a juvenile L. maculata was ob-
served feeding on a live adult L. fragilis, during a rainy evening 
in the backyard of a home located on the outskirts of Papaloa-
pan, Municipality of Tuxtepec, Oaxaca, Mexico (18.157883°N, 
96.091658°W; datum: WGS 84; elev. 25 m). When the snake was 
first discovered, it was swallowing the hind legs of the frog (Fig. 
1). After about five minutes, the snake had consumed the entire 
frog and retreated into nearby vegetation.
 We thank L. D. Wilson and L. W. Porras for important com-
ments on this note.

VICENTE MATA-SILVA, (e-mail: vmata@utep.edu) and JERRY D. 
JOHNSON (e-mail: jjohnson@utep.edu), Department of Biological Scienc-
es, The University of Texas at El Paso, El Paso, Texas 79968, USA; AURELIO 
RAMÍREZ-BAUTISTA, Centro de Investigaciones Biológicas, Universidad 
Autónoma del Estado de Hidalgo, A.P. 1-69 Plaza Juárez, Pachuca, Hidalgo, 
C.P. 42001, México (e-mail: ramibautistaa@gmail.com). 

MASTIGODRYAS MELANOLOMUS ALTERNATUS (Neotropi-
cal Racer). ELEVATION. The sole representative of the genus 
Mastigodryas in Costa Rica, M. melanolomus is distributed from 
Mexico to Panama (Solorzano 2004. Snakes of Costa Rica. Edito-
rial INBio, Santo Domingo, Costa Rica. 791 pp.). The elevational 
range is from sea level to 1760 m (Savage 2002. The Amphibians 
and Reptiles of Costa: A Herpetofauna Between Two Continents, 
Between Two Seas. Univ. Chicago Press, Chicago, Illinois. 934 
pp.). Specimens in the Museo de Zoología at the Universidad 
de Costa Rica (UCR) confirm their presence up to 1500 m (Fed-
erico Bolaños, pers. comm.). On 25 December 2006 we found 
a dead M. m. alternatus (UCR 21210) at an elevation of 2137 m 
approximately 1 km from the start of the Sendero Catarata (Wa-
terfall Trail) located in the community of San Gerardo de Dota, 
San Jose, Costa Rica (9.538°N, 83.818°W; datum WGS1984). Our 
observation is 377 m higher than any previous record of this 
species and may represent an up-slope range extension, simi-
lar to elevational shifts observed in Malagasy herpetofauna as a 
consequence of climate change (Raxworthy et al. 2008. Global 
Change Biol. 14:1703–1720.

Fig.1. Juvenile Leptodeira maculata beginning to ingest an adult Lep-
todactylus fragilis on the outskirts of Papaloapan, Oaxaca, México.
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DAVID HILLE, Quetzal Education Research Center, San Gerardo de 
Dota, Costa Rica (e-mail: hilledavid@gmail.com); JOHN COSSEL JR, North-
west Nazarene University, 623 S. University Blvd., Nampa, Idaho 83686, 
USA (e-mail: jocossel@nnu.edu).

OPHEODRYS VERNALIS (Smooth Greensnake). REPRODUC-
TION / COMMUNAL NESTING. Opheodrys vernalis is an ovip-
arous species with reported incubation times ranging from 
four days (Blanchard 1933. Pap. Michigan Acad. Sci. Arts Lett. 
27:493–508.) to 30 days (Messmer et al. 1995. North Dakota State 
Univ. Extension Service, Fargo. 2 pp.). Several instances of com-
munal nesting have been reported (Cook 1964. Herpetologica 
20:206; Fowler 1966. Herpetologica 22:231; Gregory 1975. Copeia 
1975:185–186; Lawson 1983. Herpetol. Rev. 14:20; Stille 1954. 
Nat. Hist. Misc. 127:1–111), with nests containing up to 30 eggs 
(Arbuckle 1999. In Hunter et al. [eds.], Maine Amphibians and 
Reptiles, pp. 171–173. Univ. Maine Press, Orono). Here we de-
scribe the largest communal nest of O. vernalis eggs to date. 
 On 30 June 2010, a communal nest of 85 O. vernalis eggs 
was found in Lake Co., Illinois, USA near the Illinois-Wisconsin 
border. The nest was found beneath the bottom layer of a two-
layer plywood sheet located in an old field lot slated for devel-
opment. The eggs were found in three large cohesive clusters 
with one egg deposited separately. The clusters contained 14, 
24, and 47 eggs; eggshells from past years were present beneath 
the plywood. Because of the imminent site development, the 
eggs were collected for incubation for a local O. vernalis re-
covery program with the Lake County Forest Preserve District 
and Lincoln Park Zoo. Eighty-three of the 85 eggs successfully 
hatched; one egg had desiccated prior to incubation and the 
lone egg that was separate from the clusters did not hatch. The 
incubation period ranged from 22 to 26 days (22–28 July). There 
were five synchronous bouts of hatching with 12 to 27 hatch-
lings per day. Mean SVL and mass of neonates was 102 ± 6.46 
mm (range = 90–114 mm) and 1.17 ± 0.14 g (range = 0.97–2.0 g), 
respectively.

ALLISON B. SACERDOTE, Urban Wildlife Institute, Department of 
Conservation and Science, Lincoln Park Zoo, 2001 N. Clark Street, Chicago, 
Illinois 60614, USA (e-mail: asacerdote@lpzoo.org); GARY GLOWACKI, 
Lake County Forest Preserve District, Grayslake, Illinois 60003, USA (e-mail: 
gglowacki@LCFPD.org); TODD SCHMITZ, Waukegan, Illinois 60087, USA.

OXYBELIS WILSONI (Yellow Snake). REPRODUCTION. Oxybe-
lis wilsoni is a large colubrid (to ca. 1982 mm total length; Mc-
Cranie 2011. The Snakes of Honduras. Systematics, Distribution, 
and Conservation. SSAR. Ithaca, New York. x + 714 pp.) that is 
endemic to Isla de Roatán, Islas de la Bahía, Honduras. Groves 
(1995. Rev. Biol. Trop. 43:307–309) reported that a wild caught 
captive female laid eight eggs on 7 September (corresponding to 
the early rainy season on Roatán), two of which hatched 92 and 
94 days later. Nothing else has been reported on reproduction of 
this species.
 On 21 May 2011, we collected a gravid female O. wilsoni 
(MVZ 267201: total length = 1758 mm) 1 km E of Pollytilly Bight, 
Roatán, Honduras (16.406300°N, 86.388083°W, datum WGS84; 
elev. 25 m). Dissection of the snake revealed that it contained 
four large oviductal eggs (MVZ 267201) in an early stage of de-
velopment, thus suggesting a deposition of the eggs during the 
early portion of the rainy season (July–January, with peak during 
October and November; McCranie et al. 2005. The Amphibians & 
Reptiles of the Bay Islands and Cayos Cochinos, Honduras. Bib-
liomania!, Salt Lake City, Utah. xiv + 210 pp.).

JAMES R. McCRANIE, 10770 SW 164th Street, Miami, Florida 33157–
2933, USA (e-mail: jmccrani@bellsouth.net); LEONARDO VALDÉS OREL-
LANA, Gerente General de “Hondufauna,” Investigador Privado, Colonia 
América, Bloque 9, Casa 1806, Comayagüela, MDC, Honduras (e-mail: leo-
valor@hotmail.com).

PHILODRYAS PATAGONIENSIS. DEFENSIVE BEHAVIOR / 
THANATOSIS. Philodryas patagoniensis is a medium-sized ter-
restrial snake that occurs in Brazil, Bolívia, Paraguay, Argentina, 
and Uruguay (Peters and Orejas-Miranda 1970. Catalogue of the 
Neotropical Squamata. Part 1, Snakes. Nat. Mus. Bull., Wash-
ington D.C. 347 pp.). This species feeds on a wide range of prey 
including anurans, fishes, lizards, birds, and snakes (Pontes et 
al. 2003. Herpetol. Rev. 34:154). Here we present the first case of 
thanatosis (death-feigning) in P. patagoniensis. At 1000 h on 3 
November 2007, during a survey at Balneário Pinhal, Rio Grande 
do Sul state, southern Brazil (30.2042°S; 50.8700°W, datum: Cor-
rego Alegre), we captured an adult male P. patagoniensis (total 
length = 940 mm) that exhibited thanatosis during handling. The 
behavior continued even after the animal was released on the 
ground. Thanatosis is usually exhibited in response to external 
stimuli (Greene 1988. In Gans and Huey [eds.], Biology of the 
Reptilia, pp. 1–152. Alan R. Liss, Inc., New York) and immobility 
might discourage sequential attacks, allowing the prey to escape 
(Santos et al. 2010. Biota Neotrop. 10:4).

ALEXANDRO M. TOZETTI, Universidade do Vale do Rio do Sinos, 
UNISINOS, São Leopoldo, RS, Brazil (e-mail: alexandro.tozetti@gmail.com); 
ROBERTO B. OLIVEIRA (e-mail: rbolivei@pucrs.br), and GLÁUCIA M. F. 
PONTES (e-mail: glaucia.pontes@pucrs.br), Laboratório de Herpetologia, 
Museu de Ciências e Tecnologia da PUCRS, Porto Alegre, RS, Brazil.

SONORA SEMIANNULATA (Western Groundsnake). PREDA-
TION. Greater Roadrunners (Geoccocyx californianus) are notori-
ous for including lizards and snakes in their diet, although less is 
known about what prey items are fed to their nestlings (Maxon 
2005. The Real Roadrunner. Univ. Oklahoma Press, Norman. xiiiv 
+ 124 pp.). Potential prey items available to nest-bound young in-
clude arthropods, amphibians, reptiles, birds, and mammals (e.g., 
90% vertebrates: Maxon, op cit.; primarily lizards: Ohmart 1973. 
Condor 75:140–149). Meinzer (1993. The Roadrunner. Texas Tech 
Univ. Press, Lubbock. 112 pp.) suggested that prey fed to nest-
lings were usually obtained opportunistically in response to their 
seasonal abundance, even though he saw adults feeding only on 
highly abundant grasshoppers, while at the same time more nutri-
tious vertebrates were almost exclusively fed to the nestlings.
 Sonora semiannulata is a small burrowing snake occurring in 
the deserts and grasslands of the southwestern U.S. and north-
ern México (Conant and Collins 1998. A Field Guide to Reptiles 
and Amphibians of Eastern and Central North America, 3rd ed. 
Houghton Mifflin, Boston, Massachusetts. xviii + 616 pp.). It is 
normally nocturnal, although surface activity has been reported 
during daylight in early spring when temperatures are cool, and 
occasionally after heavy summer rains (Werler and Dixon 2000. 
Texas Snakes: Identification, Distribution, and Natural History. 
Univ. Texas Press, Austin. xv + 437 pp.). Predation on S. semian-
nulata has occasionally been documented by invertebrates (e.g., 
Scolopendra heros; Johnson et al. 2007. Herpetol. Rev. 38:93–94) 
and vertebrates (Ernst and Ernst 2003. Snakes of the United 
States and Canada. Smithsonian Institution Press, Washington, 
D.C. 668 pp.). Herein we report the first account of a G. califor-
nianus transporting a S. semiannulata to its nest and subse-
quently feeding it to its nestlings. 
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On 11 September 2010, at 1300 h, an adult male G. californianus, 
in association with a female, was observed near its nest in a Cat-
claw (Acaccia greggii) carrying a freshly killed adult S. semian-
nulata (Fig. 1A). The nest, which contained three chicks and an 
infertile egg, was positioned next to the old ranch house in the 
headquarters compound on Indio Mountains Research Station 
(IMRS); which is located in the northern Chihuahuan Desert, 
40 km SW of Van Horn, Hudspeth Co., Texas, USA (30.776883°N, 
105.016060°W, datum WGS84; elev. 1233 m). Initially the snake 
was given to one of the hungry nestlings, however, a second nest-
ling started consuming the snake by the tail (Fig. 1B). Eventually 
the first nestling was able take the snake away from the other 
nestling and swallow it whole.
 We thank A. Harris who kindly provided us with some of the 
literature sources. Field work at IMRS was partially funded by an 
NSF FSML RET supplement awarded to J. D. Johnson for sup-
porting B. Barragan and D. Griffith. 
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TANTILLA IMPENSA. REPRODUCTION. Tantilla impensa is 
apparently the largest known species of Tantilla with adults re-
ported to reach ca. 725 mm total length (Campbell 1998. Sci. Pap. 
Nat. Hist. Mus., Univ. Kansas 7:1–14). Almost nothing is known 
about the natural history of this species (summarized in Mc-
Cranie 2011. The Snakes of Honduras. Systematics, Distribution, 
and Conservation. SSAR. Ithaca, New York. x + 714 pp.). On 22 
April 2011, we collected a gravid female T. impensa (MVZ 267218; 
total length = 461 mm) under a log near the Quebrada Piedras 
Colorados on the northeastern slopes of Cerro Azul, Copán, 
Honduras (15.128583°N, 88.900250°W, datum WGS 84; elev. 1450 
m). After sedating the snake prior to preservation, we removed 
two shelled oviductal eggs (MVZ 267218) that measured 25.9 x 
6.1 mm and 26.0 x 6.3 mm, respectively (length x maximum di-
ameter), three months after preservation in formalin. This is the 
first information on reproduction of T. impensa.

JAMES R. McCRANIE, 10770 SW 164th Street, Miami, Florida 33157–
2933, USA (e-mail: jmccrani@bellsouth.net); LEONARDO VALDÉS OREL-
LANA, Gerente General de “Hondufauna,” Investigador Privado, Colonia 
América, Bloque 9, Casa 1806, Comayagüela, MDC, Honduras (e-mail: leo-
valor@hotmail.com).

THAMNODYNASTES SERTANEJO. HABITAT. Thamnodynastes 
sertanejo was described from two specimens from the states of 
Bahia and Pernambuco, in the semiarid region of northeastern 
Brazil (Bailey et al. 2005. Phyllomedusa 4:83–101). The geograph-
ic distribution of the species was expanded to northern Minas 
Gerais (Silveira and Cotta 2006. Herpetol. Rev. 37:364) and now 
includes the state of Ceará (Roberto et al. 2009. Herpetol. Rev. 
40:239). All localities lie in the Caatinga domain between 250 m 
and 700 m elevation (Roberto et al., op. cit.; Silveira and Cotta, 
op. cit.). Here, I report finding T. sertanejo at ca. 900 m elevation 
on the Santa Gertrudes farm (14.645278°W, 40.442500°W; datum 
WGS84), municipality of Planalto (Coleção Zoológica Gregório 
Bondar - CZGB 2552), now the highest elevation where the spe-
cies has been recorded. Moreover, I present the first records of 
T. sertanejo outside of the Caatinga domain in vegetation types 
transitional to wetter areas of the Atlantic rainforest. One speci-
men (CZGB 6873) was found in liana forest (mata-de-cipó) on 
the Engenho farm (14.385833°W, 40.196111°S; datum WGS84), 
municipality of Boa Nova. Two specimens were collected in me-
sophytic forest. One of them on the Santa Gertrudes farm, re-
ferred above (CZGB 2552), another in the municipality of Itagibá 
(Museu de Zoologia da Universidade Estadual de Santa Cruz - 
MZUESC 4528). A fourth specimen (CZGB 6404) was found at 
the Bonfim farm (14.716982°W, 39.610057°S; datum WGS84), 
municipality Almadina, in ombrophilous forest near of the con-
tact zone between mesophytic forest and ombrophilous forest. 
The new easternmost record of the species (Almadina) is only 60 
km from the coast. All new localities are situated in the state of 
Bahia, Brazil. 

ANTÔNIO JORGE SUZART ARGÔLO, Universidade Estadual de Santa 
Cruz – UESC, Km 16 Rodovia Ilhéus-Itabuna, CEP 45662-900, Ilhéus, Bahia, 
Brazil (e-mail: ajargolo@gmail.com).

Fig. 1. A) An adult Geococcyx californianus (Great Roadrunner) with a 
freshly killed adult Sonora semiannulata; B) one of the G. california-
nus nestlings (a) swallowing the S. semiannulata (b) on Indio Moun-
tains Research Station, Hudspeth Co., Texas.


