
The habituation curves of the rattle response for subjects D1, 
D3, and D12 are shown in Fig. 2. Note the high probability of 
response in the first 50 trials for all three individuals (mean ± SE 
= 0.99 ± 0.007 for all three individuals combined). Following the 
dishabituating stimulus, all snakes responded. It is evident that 
the rattlebox is useful in consistently eliciting a rattle response 
and in detecting individual differences in rattling behavior. 

In addition to habituation, the rattlebox can also be used to study 
classical conditioning in rattlesnakes. Our laboratory has just be-
gun to test classical conditioning in rattlesnakes in which the open-
ing and closing of the box serves as an aversive unconditioned 
stimulus. To serve as a conditioned stimulus, we have mounted a 
60 W incandescent light on the inside of the box. Temporarily 
turning on the light serves as a conditioned stimulus. 

We have also designed an operant procedure that utilizes the 
rattlebox. In operant conditioning, a subject's response is rein-
forced by its consequences. By placing the rattlebox in a cold room 
and positioning a heat lamp inside wired to a voice-activated re-
lay, each rattle response is rewarded with an increase in ambient 
temperature. Because rattling typically does not occur spontane-
ously, it can be shaped by gently prodding the snake with a snake 
hook through the keyhole. 

The results presented here demonstrate the utility of the rattlebox 
in studies of learning in rattlesnakes. Specifically, Western Dia-
mondback Rattlesnakes repeatedly exposed to an aversive yet 
harmless stimulus show a learned decrease in rattling. Further-
more, the box is relatively inexpensive and can be built in one 
day. Extension of the rattlebox to studies of classical and operant 
conditioning is also easily accomplished. We hope this apparatus 
will shed light on the perceptual world of rattlesnakes and stimu-
late further research in the area of learning in snakes. 
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NATURAL HISTORY NOTES 

Instructions for contributors to Natural History Notes appear in Volume 
36, Number I (March 2005). 

CAUDATA 

AMBYSTOMA OPACUM (Marbled Salamander). 
SPERMATOPHORE DEPOSITION. On 4 Nov 2000, a lone 
male Ambystoma opacum was observed depositing a 
spermatophore at Ginger's Bay, a small Carolina Bay on the 
Savannah River Site in Aiken Co., South Carolina. The nearest 
conspecific, another male, was more than 3 m away during 
deposition, too great a distance to have influenced the sexually 
active male by female mimicry (Arnold 1976. Z. Tierpsychol. 
42:247-300). Because spermatophore deposition in A. opacum 
occurs very rapidly, with certain individuals achieving as many as 
4 depositions in as short as 30 seconds (pers. obs.), there was not 
sufficient time for another salamander to have interrupted normal 
courtship with this male, leaving him alone to be observed in an 
attempt to finish mating. A search of the immediate vicinity yielded 
no other spermatophores. Previous reports of courtship in 
Ambystoma have emphasized the tendency for males to deposit 
spermatophores repeatedly, but only in the presence of other 
courting individuals (e.g., Noble and Brady 1933. Zoologica 11:89-
132; McWilliams 1992. Behaviour 121:1-19). These lines of 
evidence strongly suggest that this individual was engaging in 
spermatophore deposition in the absence of courtship or influence 
by either past or present male sexual activity. Males of congeneric 
species have been reported to deposit in solitude but only after 
being initially stimulated by mating aggregations or courtship 
behavior by conspecifics (Anderson 1961. Copeia 1961:132-139; 
Arnold 1976. op. cit.; McWilliams 1992. op. cit.). Because males 
presumably are limited in the number of spermatophores they can 
produce in a breeding season (Verrell 1986. J. Comp. Psych. 
100:291-295; Verrell 1988. J. Herpetol. 22:394-400), selection 
should strongly favor male mating strategies that result in 
successful insemination of females. Thus, if isolated spermatophore 

Herpetological Review 36(4), 2005 	 427 



deposition is common, we might expect some female A. opacum 
to select previously deposited spermatophores without submitting 
to ritualized mating. Courtship avoidance may be advantageous 
for females if substantial costs are incurred by participating in 
mating aggregations (e.g., increased predation risk, Koga et al. 
1998. Proc. Roy. Soc. Lond. B 265:1385-1390). Others have 
indicated that males sometimes deposit spermatophores when only 
other males are present and that females may accept 
spermatophores in the absence of courtship (Scott 2005. In Lannoo 
[ed.]., Amphibian Declines: The Conservation Status of United 
States Species, pp. 627-632. University of California Press, 
Berkeley, California). These observations suggest that A. opacum 
may exhibit two different mating strategies: 1) courtship either in 
the terrestrial habitat or in dry pond basins (Krenz and Scott 1994. 
Herpetologica 40:46-50) and 2) courtship avoidance in which 
males deposit spermatophores in isolation or on the periphery of 
aggregations and females search for spermatophores that have been 
left behind by unsuccessful courtship encounters and random 
depositions. Detailed experimental and observational studies are 
needed to determine the importance and frequency of these mating 
behaviors in marbled salamanders. 

Submitted by DEAN A. CROSHAW, Savannah River Ecology 
Laboratory, Drawer E, Aiken, South Carolina 29802, USA and 
Department of Zoology, University of Oklahoma, 730 Van Vleet 
Oval, Norman, Oklahoma 73019, USA; e-mail: croshaw@srel.edu.  

CRYPTOBRANCHUS ALLEGANIENSIS (Hellbender). DIS-
PLACEMENT BYA FLOOD. Hellbenders maintain small home 
ranges, usually occupying an area of ca. 90-346 m 2  (Peterson and 
Wilkinson. 1996. Herpetol. Rev. 27:126-127; Coatney 1982. MS 
Thesis, Southwest Missouri State Univ.; Hillis and Bellis 1971. J. 
Herpetol. 5:121-126; Humphries and Pauley, unpubl. data). In one 
study (Nickerson and Mays 1973. The Hellbenders: North Ameri-
can Giant Salamanders. Publ. Biol. Geol., Milwaukee Public Mus. 
106 pp.), an intercapture distance of over 900 m by one Hellbender 
was recorded, and another individual covered a roundtrip distance 
of 1050 m over a several-month period. Large floods could dis-
lodge Hellbenders from a hiding rock, possibly displacing them 
long distances downstream from their home range. On 10 Sept 
2004, western North Carolina experienced massive flooding re-
sulting from the remnants of Hurricane Francis. Some areas re-
ceived over 50 cm of rain over a two-day period. I was contacted 
by a resident of Black Mountain, North Carolina who found an 
adult Hellbender in a drying puddle in her front yard. Flat Creek 
(Buncombe County), which usually averages 2-3 m in width, 
flooded the houses along the floodplain, leaving the hellbender 
stranded in the yard. The hellbender was described as "almost dead" 
by the homeowner. The homeowner provided a photograph of the 
hellbender, measured it, and determined its gender based on swell-
ing of the cloaca. It was an adult female with a total length of >50 
cm. This observation suggests that large floods can displace or 
lethally strand some hellbenders. 

Submitted by W. JEFFREY HUMPHRIES, Department of 
Forestry and Natural Resources, Clemson University, Clemson, 
South Carolina 29634, USA. 

CRYPTOBRANCHUS ALLEGANIENSIS (Hellbender). CAN-
NIBALISM. Hellbenders prey mainly on crayfish, though a vari-
ety of other invertebrates and vertebrates are sometimes taken 
(Nickerson and Mays 1973. The Hellbenders: North American 
Giant Salamanders. Milwaukee Public Mus. Press, 106 pp.). Hell-
benders have also been known to feed on eggs and larvae of their 
own species (Smith 1907. Biol. Bull. 13[1]:5-39). Here we report 
an adult Hellbender having eaten a smaller conspecific in Pisgah 
National Forest, Transylvania County, North Carolina. On 22 June 
2004, we captured an adult male Hellbender (SVL = 23.6, TL = 
37.2 cm) that regurgitated another Hellbender (SVL = 12.6, TL = 
18.5 cm) during data collection. The population of Hellbenders in 
this particular stream is very dense, and consists of all size classes 
(Humphries, unpubl. data) Taber et al. (1975 Copeia 1975:633-
639) suggested that cannibalism might be an important popula-
tion control mechanism. Though cannibalism of larval Hellbend-
ers has been documented, our finding of a small adult eating an 
immature adult half its size is noteworthy. 

Submitted by W. JEFFREY HUMPHRIES, Department of 
Forestry and Natural Resources, Clemson University, Clemson, 
South Carolina 29634, USA; MAURICIO SOLIS and CLAIRE 
CARDWELL, Department of Biological Sciences, University of 
Missouri-Rolla, Rolla, Missouri 65409, USA; and AMY 
SALVETER, U.S. Fish and Wildlife Service, Ecological Services, 
101 Park DeVille Drive, Suite A, Columbia, Missouri 65203, USA. 

EURYCEA NEOTENES (Texas Salamander). HABITAT UTI-
LIZATION. Populations of the Texas Salamander are thought to 
be restricted to cave waters or the immediate vicinity of springs 
that flow from limestone formations (Sweet 1982. Herpetologica 
38:430-444). The following observation was made in a pool within 
close proximity to a river separated from any immediate detect-
able seepage or other source of water flowing into the river. On 29 
April 2001 at 1200 h, three adult Eurycea neotenes were found on 
the south bank of the Sabinal River in Lost Maples State Park, 
Bandera County, Texas. All three specimens were observed in an 
isolated pool near the river's edge at depths 5-20 mm. Fallen and 
submerged sycamore leaves (Platanus sp.), were near all individu-
als. Air temperature was ca. 14.4°C and the water temperature 
was noticeably warmer, but exact water temperature was not avail-
able. Several springs and seepages are present along the Sabinal 
River and were possibly the origin of these salamanders. Two speci-
mens were creamy white and closely matched the color of the 
limestone pebbles. Eurycea neotenes typically displays brownish 
hues. The paler coloration could be the result of polymorphism, 
age, or environmental adaptation. None of the specimens were 
collected as they escaped by burrowing into the matrix of riverbed 
gravel upon the slightest disturbance of the water. Several tad-
poles of Blanchard's Cricket Frog (Acris crepitans), Gulf Coast 
Toad (Bufo nebulifer), and Rio Grande Leopard Frogs (Rana 
berlandieri) were present in the pool as were Large Spring Gam-
busia (Gambusia geiseri). This observation documents the pres-
ence of adult Eurycea neotenes in close association with a river, 
and also demonstrates a means by which they move through their 
rocky microhabitat in both troglobitic and riverine settings. 

Submitted by CARL J. FRANKLIN, Amphibian and Reptile 
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Diversity Research Center. The University of Texas at Arlington, 
Department of Biology. Arlington, Texas 76019, USA (e-mail: 
Franklin  @uta.edu); and DAVID C. KILLPACK, Illumination 
Studios, 5924 Woodoak Drive, Dallas, Texas 75249, USA (e-mail: 
David  @ illuminationstudios.com ). 

PLETHODON GLUTINOSUS (Slimy Salamander). PREDA-
TION. The published list of predators of P glutinosus is short. 
This may be due in part to the sticky skin secretions that are the 
namesake of this species (Brodie et al. 1979. Copeia 1979:270-
274). Cannibalism occurs as well (Petranka 1998. Salamanders of 
the United States and Canada. Smithsonian Institution Press, Wash-
ington, D.C. 587 pp.). Here we report an instance of predation on 
P glutinosus by an aquatic vertebrate. 

During the night of 11 May 2003, a Blue Catfish (Ictalurus 
furcatus) ca. 75 cm TL was caught on hook and line. The stomach 
contents included two P. glutinosus, one was mostly digested and 
the other was an intact adult. This fish was caught ca. 0.5 km up-
stream of the confluence of Channahatchee Creek and the 
Tallapoosa River (Yates Reservoir) in Elmore County, Alabama 
USA. The diet of the Blue Catfish is largely comprised of inverte-
brates such as mollusks and crayfish; known vertebrate prey in-
cludes fish and frogs (Jenkins and Burkhead 1994. Freshwater 
Fishes of Virginia. American Fisheries Society, Bethesda, Mary-
land. 1079 pp.). 

May 2003 was characterized by unusually heavy precipitation, 
with rainfall on 9 May resulting in severe flooding upstream of 
Yates Reservoir. A comparison of USGS average flow rates (mea-
sured ca. 55 km upstream at Horseshoe Bend) for this time of year 
(9013 cfs) and those experienced during this event (116100 cfs), 
illustrate the magnitude of this flood. It is assumed that the inun-
dation of the riparian zone of the Tallapoosa River and the im-
poundments along its length made it possible for an aquatic verte-
brate to prey upon an entirely terrestrial amphibian. 

Thanks to P. A. Newton for logistical support. We are grateful 
to C. Guyer and S. M. Boback for their comments on this manu-
script. 

Submitted by GEOFFREY G. SORRELL (e-mail: 
sorregg@auburn.edu),  SHAWN D. LINDEY (e-mail: 
lindesd@hotmail.com),  and CHRISTOPHER R. NEWTON (e-
mail: crnewt02@yahoo.com),  Department of Biological Sciences, 
331 Funchess Hall, Auburn University, Auburn, Alabama 36849-
5414, USA. 

PSEUDOTRITON RUBER (Red Salamander). 
REPRODUCTION. Few nests of the Red Salamander have been 
found. Bishop (1925. Nat. Hist. 25:385-389) described the first 
known clutch of eggs for this species. Based on the date of 
discovery (3 October) and advanced developmental stage of the 
embryos, Bishop (1941. New York St. Mus. Bull. 324:1-365) 
suggested oviposition occurs as early as mid-September in the 
northern portion of the range. As further support of this suggestion, 
Bishop (1941, op. cit.) reported that Twitty and Hutchinson found 
290 eggs of this species during the first week of November. The 
embryos ranged from "near hatching to less advanced," suggesting 
to Bishop that the eggs were laid during late fall and early winter 

months, and that they represented several clutches from different 
females. Since these early accounts, only Fowler (1962. Bull. 
Virginia Herpetol. Soc. 31:4) reported finding nests of P ruber. 
Clutch size, as determined from the aforementioned natural 
clutches and counts of mature oviducal eggs (Bruce 1978. Copeia 
1978:417-423), ranges from 29-130 and is positively correlated 
with female SVL. Here, we report a nest of the Red Salamander 
found in the twilight zone of a cave located along the banks of the 
Caney Fork River in DeKalb County, Tennessee. 

On 19 Sept 2004, we found a clutch of sixty-three eggs packed 
together tightly and attached by a slender stalk to the undersurface 
of a rock (Fig. 1) located in the center of a small, out-flowing cave 
stream. The rock was partially embedded in gravel; water flowed 
around the edges, but not over the upper surface. The lower sur-
face of the rock sat above a shallow, water-filled depression; the 
eggs dangled into the depression and were bathed in low-velocity 
subsurface flow. Two adult P. ruber inhabited the depression, pos-
sibly in attendance of the eggs. The eggs were white and cleavage 
planes were not discernible, indicating that the eggs had been laid 
recently. 

This is the first record of a nest of P. ruber in Tennessee and 
helps support the claims of others (Pfingston and Downs [eds.] 
1989. Salamanders of Ohio. Ohio Biol. Surv. Bull. New Ser. Vol. 
7) that oviposition occurs deep in springs (here a cave stream). 

FIG. 1. Eggs of the Red Salamander from Dekalb County, Tennessee. 

Submitted by BRIAN T. MILLER and MATTHEW L. 
NIEMILLER, Department of Biology, Middle Tennessee State 
University, Murfreesboro, Tennessee 37132, USA; e-mail (BTM): 
bmiller@ mtsu.edu . 

ANURA 

BUERGERIA JAPONICA (Ryukyu Kajika Frog). OVIPOSI-
TION BEHAVIOR. Buergeria japonica is a small (25-37 mm), 
terrestrial rhacophorid that occurs on the Ryukyu Archipelago of 
Japan and Taiwan. The species ranges from maritime lowlands to 
montane forests, where it deposits small (1.2-1.4 mm diam) eggs 
in lentic and lotic waters (Maeda and Matsui 1989. Frogs and Toads 
of Japan. Bun-ichi Sogo Shuppan, Tokyo, pp. 170-173). Buergeria 
japonica is known to deposit eggs in small clusters, but detailed 
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reports of the oviposition sequence are lacking. Hence, I describe 
two oviposition sequences for B. japonica from the island of 
Okinawa, Japan. 

Observations were made in a small (1-15 cm deep x 0.7-8.7 m 
wide) coastal stream in the northern part of Okinawa (26°50'N, 
128°17'E, elev. < 1 m) at an area near the sandy beach at its mouth. 
In this area, limited weedy vegetation exists along the stream; the 
substrate is largely pebbles, sand, and coral fragments. The study 
site encompassed an area from the stream mouth to ca. 230 m 
upstream. The seawater prism usually moves only about 100 m 
upstream from the mouth at high tide. 

All observations were made during moonlit nights on 1 and 13 
Sept 2002. At 0319 h on 1 Sept, I encountered an amplectic pair 
(Pair 1) motionless on the ground ca. 30 cm from the stream edge 
and ca. 180 m upstream from the stream mouth. The pair remained 
motionless for several minutes, and began moving at 0330 h. Af-
ter the pair had made 4 short (< 1 m) moves between the stream 
and bank, the female backed into the stream and began to lay eggs 
at 0345 h. While laying eggs, the female pressed eggs against the 
streambed using her hindlimbs. Egg laying continued for ca. 1 
min. At 0346 h, the pair moved to a new spot ca. 20 cm away, and 
the female again laid eggs. The pair repeated this general move-
ment-oviposition sequence until I lost sight of them (0409 h). 
However, the female did not deposit eggs every time the pair re-
turned to the stream; sometimes the female stayed motionless for 
several seconds and then moved to a new spot. I observed 14 dis-
tinct bouts of oviposition and 19 movements during my 50 min 
observation of this pair. During an oviposition bout, 1-6 eggs were 
deposited in each cluster. 

At 0308 h on 13 Sept, I found another amplectic pair (Pair 2) in 
the stream ca. 190 m upstream from the mouth. Oviposition be-
havior was similar to that of Pair 1. Until the male left the female 
at 0408 h, Pair 2 had engaged in 9 bouts of oviposition and 14 
movements. The number of eggs in each cluster ranged from 1-6. 
In the early morning of the day after I observed each pair, I counted 
the number of eggs within a 1 m2  area in the vicinity of the ovipo-
sition observations. The search area scale reflected the movement 
scale of each pair, which was well within a unique 1 m 2  area. As I 
saw no other pairs lay eggs in these areas each night, egg counts 
are thought to reflect that of each pair. Eggs counted within each 1 
m2  were 38 and 53 for Pairs 1 and 2, respectively. 

A closely related species, B. buergeri, also lay eggs in several 
clusters, but the number of eggs in each cluster ranged from 50-
80 (Maeda and Matsui, op. cit.), and the species is much larger 
than that of B. japonica. 

As several abiotic factors such as high salinity (Beebee 1985. 
Herpetol. J. 1:14-16; Viertel 1999. Amphibia-Reptilia. 20:161-
171), desiccation, and occasionally increasing flow might place 
B. japonica eggs at risk in maritime reproductive habitats, parti-
tioning clutches into small clusters of eggs may increase opportu-
nities for offspring survival. 

Submitted by TAKASHI HARAMURA, Department of Zool-
ogy, Graduate School of Science, Kyoto University, Sakyo, Kyoto 
606-8502, Japan; e-mail: haramura@ethol.zool.kyoto-u.ac.jp.  

BUFO CRUCIFER (Striped Toad). JUVENILE SPATIAL DIS- 
TRIBUTION. Bufo crucifer is a neotropical toad with a wide dis- 

tribution through Missiones, Argentina; northeastern, eastern, and 
southeastern Brazil; and eastern Paraguay (Frost 2002. Amphib-
ian Species of the World - an online reference, July, 2002. V2.21). 
Although B. crucifer is a common toad in Brazilian flooded habi-
tats, there is little information about its reproductive biology or 
natural history (Haddad and Bastos 1997. Amphibia-Reptilia 
18:295-298; Haddad and Sazima 1992. In Morellato org., Historia 
Natural da Serra do Japi: Ecologia e Preservacao de uma Area 
Florestal no Sudeste do Brasil, pp. 188-211. Campinas, Editora 
UNICAMP). Here we present new information on the ecology of 
this poorly known neotropical toad: the possible influence of physi-
cal environment, and body size in the spatial distribution of B. 
crucifer juveniles. 

During three consecutive days in September 2002 (dry season) 
we documented the spatial distribution of B. crucifer juveniles 
(including newly metamorphosed specimens) in a permanent pond 
(about 1320 m2) located in a cleared area inside Atlantic rain for-
est domains (sensu Ab' Saber 1977 Geomorfologia 52:1-23) on 
Reserva Biologica Unido (22°31'S, 41°56'W), municipality of 
Casimiro de Abreu, State of Rio de Janeiro, southeastern Brazil. 
Data were recorded using a belt transect of 0.5 m x 2.0 m (Brower 
and Zar 1984. Field & Laboratory Methods for General Ecology. 
Wm. C. Brown Publishers, Iowa. 226 pp.) along 62 sites at the 
edges of the pond (from water to a distance of 6.0 m from water). 
We captured all juveniles observed, recorded the distance from 
water, and habitat features including substrate type (soil moisture: 
flooded, muddy, moist-firm ground, and dry ground) and vegeta-
tive cover (none, scarce, and abundant) of the microhabitat. In 
each capture juvenile SVL was measured to the nearest 0.1 mm 
with calipers, recording the individuals with tail remnants. After 
measurements the juveniles were released at the capture site. 

We investigated associations between juvenile capture location 

TABLE 1. Median and range value of SVL of Bufo crucifer juveniles 
along a pond shoreline according to distance class, substrate type, and 
vegetation cover, and Kruskal-Wallis test. 

Categories of Median SVL (N) 
(mm) 

SVL Range 
(mm) 

Kruskal-Wallis 
test (x2; p value) 

distance (m) / 
sampled sites 

0 - 1 / 12 8.0 (N = 228) 6.5 - 9.9 110.11; 0.00001 
1 - 2 / 12 8.6 (N = 96) 6.8 - 12.8 
2-3 / 12 9.1 (N = 83) 7.6 - 13.0 
3-4/ 10 8.6 (N = 68) 7.2 - 12.0 
4-5 / 8 (N = 0) 
5 -6/8 14.2 (N = 6) 11.4 - 19.0 

substrate type 

dry ground 9.8 (N = 50) 8.0 - 13.0 107.51; 0.00001 
moist-firm ground 8.6 (N = 216) 6.8 - 19.0 
muddy 8.2 (N = 81) 6.8 - 9.9 
flooded 7.9 (N = 134) 6.5 - 9.2 

vegetation cover 

none 8.0 (N = 18) 6.8 - 9.6 17.26; 0.0002 
scarce 8.0 (N = 69) 6.8 - 13.0 
abundant 8.4 (N = 394) 6.5 - 19.0 
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TABLE 2. Multiple regression parameters explaining the variance in Bufo 
crucifer juvenile SVL. For each predictor variable, the parameters shown 
are the slope ± standard errors, t-test, and significance level. 

20940-040 Rio de Janeiro, RJ, Brazil; e-mail (PAA): 
abrunhos@acd.ufrj.br . 

Variables Slope ± s.e. t (476) p-level 

Distance from water 0.001 ± 0.0005 3.05 0.002 
Substrate type -0.492 ± 0.063 -7.79 < 0.0001 

Vegetation cover 0.593 ± 0.099 5.95 < 0.0001 

and habitat features with juvenile SVL through non-parametric 
Spearman correlation coefficient (r s) (Zar 1984. Biostatistical 
Analysis. Englewood Cliffs, Prentice-Hall, London. 718 pp.). For 
each 1 m interval we calculated the median and range of SVL, 
recognizing six distance classes, and examined differences between 
classes with a Kruskal-Wallis test. The relationship between physi-
cal factors (distance from water, substrate type, and vegetation 
cover) and juvenile SVL was examined with stepwise multiple 
regression (Zar 1984, op.cit.). 

A total of 481 juvenile B. crucifer were captured along the 
transects. Juvenile SVL was positively correlated with distance 
from water (rs  = 0.52; p < 0.0001) and vegetation cover (r, = 0.24; 
p < 0.0001), and negatively correlated with substrate type (flooded, 
muddy, moist-firm, and dry ground, in that order; r, = -0.56; p < 
0.0001), indicating that the smallest individuals were found in 
microhabitats with scarce vegetation cover and higher soil mois-
ture. Substrate type was negatively correlated with distance from 
water (r, = -0.78; p < 0.001; N = 511). Median and range values of 
juvenile SVL for each distance class, substrate type, and vegeta-
tion cover are presented in Table 1. 

Regarding the relationship between such physical factors and 
juvenile SVL, the three predictor variables were selected by the 
forward step-wise model, explaining only 30% of variance in ju-
venile SVL (F [3,476] = 62.71; p < 0.000001; N = 480) (Table 2). 
As the tolerance of each variable in the regression was not small 
(substrate type = 0.59; vegetation cover = 0.97; distance from water 
= 0.57), the regression could be evaluated, and the contribution of 
each variable to the regression analysis was not redundant. 

According to Duellman and Trueb (1986. Biology of Amphib-
ians, McGraw-Hill, New York. 670 pp.), movement patterns prob-
ably reflect age-specific variation in life history strategies with 
subsequent differences in ecological requirements. Thus, it is ex-
pected that newly metamorphosed juveniles will be found in sites 
with higher soil moisture and nearer water, as we found in the 
distribution data. On the other hand, the largest juveniles tended 
to depart from the water body and search for vegetation cover, 
which can be associated with capture of prey, protection from so-
lar exposure, or predation avoidance. 

We thank F. Baldiserra, D. Olson, B. V. S. Pimenta and J. P. 
Pombal Jr. for suggestion revisions to the manuscript; Coordenacao 
de Aperfeicoamento de Pessoal de Nivel Superior (CAPES), 
Conselho Nacional de Desenvolvimento Cientffico e Tecnologico 
(CNPq), and Fundacao de Amparo a Pesquisa do Estado do Rio 
de Janeiro (FAPERJ) for fellowships; Reserva Biologica Unido 
for logistic support and research permission. 

Submitted by PATRICIA A. ABRUNHOSA and HENRIQUE 
WOGEL, Departamento de Vertebrados, Museu Nacional I UFRJ, 

BUFO MARINUS (Cane Toad). A MPLEXUS DISPLACE-
MENT. Studies of sexual selection in anurans are mainly based 
on the relationship between reproductive success and body size, 
which could overlook the role of sexual selection on specific body 
parts (Howard and Kluge 1985. Evolution 39:260-277; Heatwole 
and Sullivan 1995. Amphibian Biology, Vol. 2, Surrey Beatty & 
Sons). For example, in Bufo marinus (to 230 mm SVL) sexual 
selection benefits the reproductive success of larger mature males, 
which have larger forelimbs that allow a strong amplexus (Lee 
2001. Copeia 2001:928-935). It has also been proposed that sexual 
selection might act on reproductively larger males which have 
larger hind limbs allowing them to defend the amplexus position 
against unpaired males (Lee and Corrales 2002. J. Herpetol. 
36:502-505). Unfortunately, most of the knowledge on the repro-
ductive behavior in B. marinus is based on anecdotes or on mea-
surements of preserved specimens (Lee 2001, op. cit.; Lee and 
Corrales 2002, op. cit.), thus providing only partial evidence in 
favor of larger hind limbs in Bufo as the result of sexual selection. 
Here I document details of amplexus displacement in B. marinus 
in the field. 

FIG. 1 (Top). Amplexus displacement in Bufo marinus. Note that the 
intruder male is coming from behind, and the amplectant male uses its 
hind limbs to defend its amplexus position. (Bottom) Defensive action of 
the amplectant male. 
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On 27 Aug 2003 at 0345 h, I observed a male (115.5 mm SVL, 
48.79 mm hindlimb length [HL], 15.1 mm hindlimb thickness[HT]) 
attempting amplexus displacement of an amplectant male (105 
mm SVL, 41.2 mm HL, 13.31 mm HT) from the dorsum of a 
female (140 mm SVL) in a semi-permanent pond in Region San 
Antonio, Quebradillas, northwestern Puerto Rico (18°25.113'N; 
66°54.266W). The intruder male approached the amplectant male 
from the posterior end and the amplectant male kicked the intruder 
with its hindlimb and emitted a liberation call. The intruder male 
("A" in Fig. 1 top) continued amplexus displacement by pushing 
its head between the abdomen of the amplectant male ("B" in Fig. 
1 top) and the female's dorsum (Fig. 1 top). The intruder male 
pushed its head forward and embraced the female posterior-later-
ally with its forelimbs while getting firm support on the ground 
with its hindlimbs. The amplectant male pushed the intruder male 
in the head with its hindlimb (Fig. 1 bottom). After a break, the 
intruder pressed its head firmly against the dorsum of the female. 
After 56 minutes of fighting and defense, the intruder displaced 
the smaller amplectant male from the female dorsum. The female 
was crawling slowly throughout the process of amplexus displace-
ment without hesitation or attempting escape. The last ten min-
utes of a second successful amplexus displacement was observed 
that night (intruder male 120 mm SVL, 48.77 mm HL, 16.09 mm 
HT; amplectant male 106.5 mm SVL, 41 mm HL, 14.25 mm HT; 
female 113 mm SVL). The pattern of amplexus displacement was 
similar to the one described here. 

These events of amplexus displacement are consistent with the 
idea of sexual selection resulting in sexual dimorphism of 
hindlimbs in B. marinus (Lee and Corrales 2002, op. cit.). It is 
expected that in other anurans with amplexus displacement, sexual 
selection might promote sexual dimorphism of morphological 
traits. 

I thank Neftall Rios, Paul David Gutierrez, and Fernando 
Montealegre for valuable comments on earlier versions of the 
manuscript. The observations were during fieldwork supported 
by the University of Puerto Rico, and IDEAWILD. 

Submitted by FERNANDO VARGAS-SALINAS, Department 
of Biology, University of Puerto Rico-Rio Piedras Campus, PO 
Box 23360, San Juan, Puerto Rico, 00931-3360; e-mail: 
vargassalinasf@yahoo.com.  

BUFO OCCIDENTALIS (Pine Toad). ALTITUDINAL DISTRI-
BUTION. This endemic Mexican toad is widely distributed in the 
Sierra Madre Occidental of Sonora and Chihuahua southward 
through the Transvolcanic Zone, including the states of Veracruz, 
Puebla, Tlaxcala, Morelos, and Mexico (Santos-Barrera 1995. Tesis 
Maestria en Ciencias. UNAM). It has been recorded from 2000 m 
elevation in Aguascalientes and Jalisco (Chrapliwy 1956. 
Herpetologica 12:121-124). In spite of being a relatively com-
mon species, few natural history data are available. 

We collected specimens at 2310 m elev. on the plateau of Cerro 
Chacatecas, Municipio Zapotitlan Salinas, Puebla. A female (LOL 
field series 146, SVL 55.5 mm) was found 9 April 2004, at 0530 h 
within a few meters of a cabin. Another female (LOL field series 
157, SVL 41.8 mm) was caught at the same place on 7 May 2004, 
at 1341 h inside a pit (1.0 x 0.8 m, 40 cm deep). In the same pit a 
male Eleutherodactylus nitidus (LOL field series 155, SVL 30 mm)  

and a male Spea multiplicata (LOL field series 156, SVL 49.2 
mm) were found, both very emaciated. 

Apparently Bufo occidentalis can move long distances, as known 
for some other species of the genus; Heusser (1968. Rev. Suisse 
Zool. 75: 927-982) mentioned that B. bufo moves and forages up 
to 3 km from its home refuge. Where the present specimens were 
found there were no permanent ponds within a radius of several 
kilometers; the nearest is almost 1 km below the plateau of Cerro 
Chacatecas, and the intervening topography is very rugged. 

The B. occidentalis are in the Laboratorio de Ecologla, UBIPRO, 
UNAM as UBIPRO 13846-13847. 

Submitted by L. OLIVER-LOPEZ (e-mail: 
bufohammer@  yahoo.com), G. A. WOOLRICH-PINA, and J. A. 
LEMOS-ESPINAL, Laboratorio de Ecologia, Unidad de 
Biotecnologia y Prototipos (UBIPRO), FES-Iztacala UNAM, Av. 
de los Barrios 1, Col. Los Reyes Iztacala, Tlalnepantla, Edo. de 
M8xico, C.P. 57090 Mexico; and H. M. SMITH, EPO Biology. 
University of Colorado, Boulder, Colorado 80309-0334, USA. 

BUFO TERRESTRIS (Southern Toad). DIET AND SCAVENG-
ING BEHAVIOR. On the night of 25 Sept 2004, during intermit-
tent rain and moderate wind preceding Hurricane Jeanne, we were 
photographing juvenile River Frogs (Rana heckscheri) as they mi-
grated across a paved campground road from a large pond (Ocean 
Pond, Osceola National Forest, ca. 4.2 km NNW Olustee, Baker 
County, Florida, USA). Several of the juvenile R. heckscheri had 
been killed by vehicles, and we noticed a moderately large adult 
B. terrestris sitting on the pavement, focused intently on the flat-
tened carcass of one. Several small ants of undetermined species 
were feeding on the dead frog, and we presumed the toad to be 
attempting to feed on the ants. The toad was removed from the 
pavement to prevent its death in the event that a vehicle came. A 
few min. later, it had returned to its original position and was again 
focused on the frog carcass. We turned our attention elsewhere for 
less than 1 min., and looked back to discover that the toad had 
swallowed the carcass—probably accidentally as it responded to 
the movement of the few ants feeding on it. One hind foot of the 
frog was still visible, protruding from the toad's mouth. After less 
than 1 min., the toad moved off and out of sight into the roadside 
grass. Juvenile R. heckscheri have been reported to be toxic or 
distasteful to some predators (Behler and King 1985. The Audubon 
Society Field Guide to North American Reptiles and Amphibians. 
Alfred A. Knopf, New York. 743 pp.). We do not know if the toad 
suffered ill effects or regurgitated the frog later. Bufo terrestris is 
an indiscriminate feeder, but to our knowledge there are few if 
any reports of scavenging in the species, and no others of its tak-
ing R. heckscheri as food. Such apparent "accidental scavenging" 
may be more common than reports indicate among anurans that 
are relatively indiscriminate feeders. 

Submitted by JEFFREY C. BEANE, North Carolina State 
Museum of Natural Sciences, Research Laboratory, 4301 Reedy 
Creek Road, Raleigh, North Carolina 27607, USA (e-mail: 
jeff.beane@ncmail.net);  and L. TODD PUSSER, P.O. Box 122, 
West End, North Carolina 27376, USA (e-mail: 
tpusser@carolina.net).  
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ELEUTHERODACTYLUS ALBIPES (NCN). REPRO-
DUCTION. Eleutherodactylus albipes is only known from the 
Sierra Maestra of eastern Cuba (Estrada and Ruibal 1999. In 
Crother [Ed.], Caribbean Amphibians and Reptiles, pp. 31-62. 
Academic Press, San Diego, California; Hedges 1999. In Duellman 
[Ed.], Patterns of Distribution of Amphibians, A Global 
Perspective, pp. 211-254. Johns Hopkins University Press, 
Baltimore and London). It inhabits the leaf litter of cloud forests 
above 800 m (Schwartz and Henderson 1991. Amphibians and 
Reptiles of the West Indies: Descriptions, Distributions, and Natural 
History. Florida Univ. Press, Gainesville, 720 pp.). In this paper 
we provide the first data on clutch size and parental care in this 
endemic Cuban frog. 

During a herpetological expedition to the Pico Turquino in the 
Sierra Maestra during June 2003, we found an adult female 
Eleutherodactylus albipes (Fig. 1 [top]; SVL = 31.25 mm) in the 
bushy forest of the Pico Turquino summit (19°59'20.8"N; 
76°50'09,8"W, NAD27 for Cuba, 1974 m). The frog was under-
neath a stone in a small cavity (70 x 40 mm), with a clutch of 42  

eggs (mean 4.3 mm diam). Developmental stage was 11 or 12 of 
the table developed by Townsend and Stewart (1985. Copeia 
1985:423-436) for E. coqui. The grayish embryos showed great 
mobility, conspicuous eyes, and the legs were visible (Fig. 1 bot-
tom). However these results should be considered carefully be-
cause E. albipes belongs to a different subgenus (Euhyas) than E. 
coqui (Eleutherodactylus). 

When we removed the stone and leaves, the female remained 
over the nest in a protective posture, which could be evidence of 
parental care. Eleutherodactylus albipes appears to be a "ground 
nester" and a "good species" according to Townsend (1996. In 
Powell and Henderson [Eds.], Contributions to the West Indian 
Herpetology: A Tribute to Albert Schwartz, pp. 229-239. SSAR 
Contributions to Herpetology. Vol. 12, Ithaca, New York). Our 
find corroborates this characterization, considering that the nest 
was discovered in a hole in soil under a rock, and the adult female 
refused to abandon the nest when disturbed. 

Juan Llamacho and Alexis (Turquino guide) helped with 
fieldwork. Photographs were taken by Julio Larramendi. The 
Spartakus Foundation of Finland and the Instituto de Ecologia y 
Sistematica and the Centro Oriental de Ecosistemas y 
Biodiversidad (BIOECO) from Cuba, partly funded the field 
expedition. Special thanks also to the workers of the Turquino 
National Park for their hospitality and help during the field 
expedition. 

Submitted by ROBERTO ALONSO, ARIEL RODRIGUEZ, 
and ARTURO HERNANDEZ, Division of Vertebrate Zoology, 
Institute of Ecology and Systematics, Carretera de Varona Km 3 
1/2, Capdevila, Boyeros, AR 8029, CP 10800, Ciudad de la Habana, 
Cuba; e-mail: zoologia.ies@ama.cu.  

ELEUTHERODACTYLUS WIGHTMANAE (Coqui Melodioso). 
REPRODUCTION. Eleutherodactylus wightmanae is a small 
frog (22.5 mm SVL maximum for females), found in the interior 
uplands of Puerto Rico. Females are found on the forest floor and 
males call from vegetation up to 0.6 m above ground (Joglar 1998. 
Los Coquies de Puerto Rico: Su Historia Natural y Conservacion, 

FIG. 1. Adult female of Eleutherodactylus albipes (top) and her nest 
with visible embryos (bottom). 

FIG. 1. Eleutherodactylus wightmanae egg clutch inside a folded Ce-
cropia leaf. 
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Editorial de la Universidad de Puerto Rico, San Juan, 232 pp.). 
Herein we provide the first data on clutch size, egg size, and nest-
ing site of E. wightmanae. One clutch found 8 April 2003 in the 
Carite Forest Reserve in Eastern Puerto Rico contained four eggs 
and was inside a folded Cecropia leaf on the forest floor. An adult 
E. wightmanae was also found inside the leaf, suggesting parental 
care. A second clutch (Fig. 1) was found on 5 Sept 2004 at Las 
Casas de la Selva, Patillas close to the Carite Forest Reserve. This 
clutch contained five eggs (mean 4.39 mm diam; 4.31-4.52; N = 
3) and was also inside a folded Cecropia leaf on the forest floor. 
The clutch was deposited in the herpetology collection of the Museo 
de Biologia, Universidad de Puerto Rico—Rio Piedras (UPR—RP 
6273). No adult was found guarding this clutch but parental care 
in the form of male attendance has been reported for the species 
(Townsend 1996. In Powell and Henderson [Eds.], Contributions 
to the West Indian Herpetology: A Tribute to Albert Schwartz, pp. 
229-239. SSAR Contributions to Herpetology. Vol. 12, Ithaca, New 
York). 

Submitted by RAFAEL L. JOGLAR, PATRICIA A. 
BURROWES, DANIEL DAVILA, ANDRES RODRIGUEZ, 
ALBERTO LOPEZ, ANA LONGO, and PAMELA MEDINA, 
Universidad de Puerto Rico — Recinto de Rio Piedras, Apartado 
23360, San Juan, Puerto Rico 00931-3360 (e-mail: 
rjoglar@upracd.upr.clu.edu).  

HYALINOBATRACHIUM COLYMBIPHYLLUM (Glass Frog). 
EGG MASS DEFENSE. Males of the centrolenid frog 
Hyalinobatrachium colymbiphyllum remain near their aerial egg 
masses that are laid on vegetation above streams. Protection of 
nonaquatic eggs and developing embryos from predators is one 
benefit of this form of parental care (McDiarmid 1978. In The 
Development of Behavior: Comparative and Evolutionary Aspects, 
pp. 127-147. Garland STPM Press, New York). A number of in-
sect predators of nonaquatic amphibian egg masses have been re-
ported, including dipterans on Hyperolius (Vonesh 2000. Copeia 
2000:560-566), other centrolenids (Villa 1977. J. Herpetol. 
11:317-322; Villa and Townsend 1983. J. Herpetol. 17:49-68), 
and rhacophorids (Yorke 1983. J. Herpetol. 18:235-241), as well 
as hymenopterans on Agalychnis (Warkentin 2000. Anim. Behay. 
60:503-510). Herein we provide a previously unreported account 
of H. colymbiphyllum defending its egg masses from predation by 
vespid wasps. 

At about 0900 h on 25 May 2000, we observed a male H. 
colymbiphyllum defend two egg masses from vespid predation for 
about 10 min. in the headwaters of the Rio Guabal in Parque 
Nacional Omar Torrijos Herrera, Code Province, Panama. The 
male was in a sleeping position, with eyes open, on top of a small 
leaf overhanging the stream, ca. 1.8 m above the water surface. 
There was an egg mass on the underside of the same leaf, located 
about midlength of the leaf and slightly to one side of the midvein. 
A second egg mass was similarly positioned on the underside of 
another leaf ca. 8 cm above the frog. A third leaf, devoid of egg 
masses, was situated midway between these two leaves, with all 
three leaves arranged in a staircase fashion. 

While we were observing the male H. colymbiphyllum, a black 
and yellow vespid wasp (Polybia sp.) flew within 10 cm of the 
frog and the two clutches of eggs. When the wasp flew closer to  

the frog, the frog kicked at the passing wasp twice, using its left 
hind leg. The wasp landed on the middle leaf within a few centi-
meters of the upper egg mass and the alert frog. The frog grabbed 
the wasp in its mouth and immediately released it. A second, simi-
lar wasp approached the upper egg mass, and the frog pursued it 
by walking onto the middle leaf, where it remained until the wasp 
flew off several seconds later; the frog returned to its original po-
sition on the lower leaf. A third wasp landed near the upper egg 
mass, walked to the underside of the leaf, and began to consume 
the gelatinous portion of the egg mass while the other wasps flew 
within 30-40 cm of the frog and egg masses. The frog continued 
to defend its egg masses while we captured and preserved one of 
the wasps for identification. We were unable to witness the subse-
quent interactions between the frog and wasps, but the frog and 
both egg masses were absent the following morning, suggesting 
that the wasps were successful in their predation attempts. 

We thank Jeanne Robertson and Cecil Smith for verification of 
the identification of the organisms, and Karen Lips, Susan Walls, 
and Ronald Altig for constructive comments that improved this 
communication. These observations were made while conducting 
research funded by a NSF SGER grant (NSF DEB #0001615) 
awarded to Cathy Pringle, Karen Lips, and Susan Kilham. 

Submitted by DANA L. DRAKE, Institute of Ecology, Univer-
sity of Georgia, Athens, Georgia 30602, USA (e-mail: 
ranita_bella@hotmail.com;  current address: USGS National Wet-
lands Research Center, 700 Cajundome Blvd., Lafayette, Louisi-
ana 70506, USA); and ANTHONY W. RANVESTEL, Depart-
ment of Zoology, Southern Illinois University, Carbondale, Illi-
nois 62901, USA. 

HYLA GRATIOSA (Barking Treefrog). WINTER RETREAT. 
An adult male Hyla gratiosa (6.5 cm SUL) was found at 1530 h 
(EST) on 27 Dec 2003 in a shallow body pit in the soil under a 
piece of oak bark. The retreat was located in a disturbed oak-pine 
hammock on the east shore of Putnam Prairie, 1.5 km SE of Putnam 
Hall, Putnam County, Florida. A second, unused depression of 
similar dimensions was also found under the same bark ca. 10 cm 
from the frog's current retreat. The depressions were 60 m up-
slope from an ephemeral pond that had been used the previous 
summer by this species for breeding. 

Upon discovery, the frog was completely visible in the body 
pit. Its skin was moist, covered with sand, and dark in color 
(characteristic spots barely discernible). The frog felt cold to the 
touch. The eyes were closed, and the front legs were tucked forward 
under the chin. The body pit measured 6 x 7 cm, with a maximum 
depth of 4 cm. The frog's body nearly filled the cavity. Soil 
temperature at 4 cm depth adjacent to the body pit was 13.9°C. 

The frog was still visible in its pit at 1330 h on 28 Dec 2003, but 
disappeared from view by 1410 hrs on 29 Dec, moving into a 
short burrow that extended laterally from the body pit. Although 
not visible, the frog could be felt in its burrow with a finger. Soil 
temperatures at this time had increased to 15.6°C. The frog was 
checked irregularly 43 times day and night during the 70-day pe-
riod that it spent in this retreat. During this period, soil tempera-
tures ranged from 8.0-21.4°C, and there were five major rain events 
associated with cold fronts moving through north Florida. There 
was no evidence that the frog had left its retreat during its entire 
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internment. The frog disappeared sometime between 1730 h on 5 
March 2004 and 0800 h the next morning. The soil temperature 
had risen to 22.4°C at the time of its final occupancy. Distant cho-
ruses of Hyla gratiosa could be heard calling from Tucker Pond 
on the other side of Putnam Prairie, beginning on March 3. They 
called each night for the next four days, including the night the 
frog disappeared. The choruses fell silent when air temperatures 
fell to near freezing during a late season cold front that moved 
through north Florida on 8 March. The abandoned burrow mea-
sured 7 cm in length and had a maximum depth of 4 cm. The 
burrow was checked daily for the 20 days following the frog's 
departure, but the frog failed to return. 

Submitted by RICHARD FRANZ, Florida Museum of Natu-
ral History, P.O. 117800, University of Florida, Gainesville, Florida 
32611-7800, USA; e-mail: dfranz@flmnh.ufl.edu.  

LEPTOPELIS ULUGURUENSIS (NCN). DIET. While conduct-
ing research in the Uzungwa Scarp Forest Reserve (Kilombero 
District, Udzungwa Mountains, Tanzania), we collected data on 
the diet of Leptopelis uluguruensis, a treefrog endemic to 
Usambara, Uluguru, and Udzungwa mountain forests in Tanzania 
(Schotz 1999. Trefrogs of Africa. Editions Chimaira, Frankfurt 
am Main. 350 pp.). Sampling was conducted in closed canopy 
forest in the Kiwege Valley at ca. 850 m asl (UTM 36L0829714; 
9070938) from 22-25 August 2004, during the dry season. In the 
region there had been no rainfall for at least 10 days before and 
during the study period. Treefrogs were found by night on vegeta-
tion surrounding Kiwege stream up to 2 m above ground. Thirty-
nine Leptopelis uluguruensis (21 males and 18 females and/or ju-
veniles) were stomach flushed (Fraser 1976. Ecology 57:238-251). 
Males were identified by the presence of blue color on the throat 
(Schotz 1999, op. cit.). Treefrogs were considered to have empty 
stomachs if no prey were obtained after two consecutive stomach 
flushings. Animals were released at the capture site with the ex-
ception of voucher specimens preserved in 70% ethanol and de-
posited in collections of the Museo Tridentino di Scienze Naturali 
(Trento, Itlay). Prey items were preserved in 70% ethanol and later 

TABLE 1. Diet of Leptopelis uluguruensis from the Kiwege Valley, 
Uzungwa Scarp Forest, Tanzania.  

Items Males Females + 
juveniles 

Total 
sample 

(N = 6) (N = 6) (N = 12) 

ARACHNIDA 
Araneida 1 1 

INSECTA 
Coleoptera (Dermaptera) 1 1 
Heteroptera 3 3 
Lepidoptera (larvae) 1 2 3 
Diptera 1 1 2 
Unidentified Arthropoda 1 4 5 

MISCELLANEOUS 
Plant remains 
(% of stomach contents) 50 50 50 

TOTAL 8 7 15 

identified under a dissecting microscope in the laboratory. Prey 
was obtained from 6 males and 6 females or juveniles (31% of the 
sample); the mean number of prey per stomach was 1.3 (Table 1). 
Plant material was also present and consisted of leaf remains. The 
high percentage of treefrogs with empty stomachs and the low 
diversity of prey taxa was probably a consequence of the reduced 
activity of treefrogs and forest arthropods during the study period. 

We thank COSTECH for the research permit # 2004-335-ER-
98-13 to M.M. The stay in the Forest was authorized by the Ikule 
Village administration. Anna Bonardi helped with field work. 

Submitted by SEBASTIANO SALVIDIO, Dipartimento per 
lo Studio del Territorio e delle sue Risorse (DIP.TE.RIS), University 
di Genova, via Balbi 5, Genova, 1-16126 Italy (e-mail: 
salvidio@dipteris.unige.it);  ALESSANDRO JODICE, 
Dipartimento di Biologia, University di Milano, Via Celoria 26, I-
20133 Milano, Italy; and MICHELE MENEGON, Museo di 
Scienze Naturali, via Calepina 14, C P. 393, I-38100 Trento, Italy. 

MANTIDACTYLUS MAJORI (NCN). MALE EGG 
GUARDING. Among the endemic Malagasy frogs of the family 
Mantellidae, the genus Mantidactylus is characterized by a wide 
variety of reproductive modes. In all species, as far as known, 
eggs are initially deposited outside of the water. Few data are 
available on reproduction of species in the subgenus Ochthomantis, 
except that they live along streams, mainly in rainforest, and have 

FIc. 1. Adult male Mantidactylus majori guarding a clutch of eggs at 
Maharira Forest, Ranomafana, Madagascar, 24 January 2004. 

Herpetological Review 36(4), 2005 	 435 



specialized tadpoles with reduced keratinized parts of the oral disk 
(Blommers-Schlosser 1979. Beaufortia 29:1-77). On 24 Jan 2004, 
ca. 21 h, we observed Mantidactylus (Ochthomantis) majori on a 
clutch of 16 pigmentless eggs ca. 2.5-3 mm in diameter. The clutch 
was about 150 cm above the water of a small, slow-moving stream 
(ca. 3 m in width), on a leaf of a tall bush (Fig. 1), at Maharira 
Forest, 21°19.547'S, 47°24.147'E, ca. 1250 m elev., Ranomafana 
National Park, Madagascar. Upon capture we verified that the 
species was an adult male by its distinct femoral glands. 
Unfortunately it managed to escape and therefore could not be 
preserved. The finding is remarkable because Ochthomantis belong 
to a Glade of stream-dwelling Mantidactylus that usually deposit 
their eggs on the ground, next to water bodies, whereas egg-
deposition on leaves overhanging the water is only known from 
the phylogenetically distant subgenera Blommersia, Guibemantis, 
and Spinomantis (Glaw and Vences 1994. A Fieldguide to the 
Amphibians and Reptiles of Madagascar, 2nd ed. Vences and Glaw, 
Köln. 480 pp.). Although females of the latter three subgenera are 
known to remain, after egg deposition, on their clutches for a short 
time, usually of several minutes to hours, only in a few species of 
Mantidactylus (M. argenteus, M. bicalcaratus, M. punctatus) is 
male egg guarding known, in some cases at least until late phases 
of embryonic development and probably until their hatching (Glaw 
and Vences 1994, op. cit.; Lehtinen 2003. J. Herpetol. 37:766-
768). Our data for M. majori confirm unpublished observations 
on this species mentioned in Lehtinen (2003, op. cit.) and highlight 
the plasticity of evolution of reproductive modes in the genus 
Mantidactylus, stressing the need for a reliable phylogenetic 
hypothesis to understand the evolution of life-history traits in 
mantellids. 

Submitted by MIGUEL VENCES, Institute for Biodiversity 
and Ecosystem Dynamics (IBED), Zoological Museum,University 
of Amsterdam, Mauritskade 61, PO Box 94766, 1090 GT 
Amsterdam, The Netherlands (e-mail: vences@science.uva.nl);  
and IGNACIO DE LA RIVA, Museo Nacional de Ciencias 
Naturales, C/ Jose Gutierrez Abascal 2, 28006 Madrid, Spain (e-
mail: iriva@mncn.csic.es).  

PHRYNOHYAS RESINIFICTRIX (Amazon Milky Frog). AD-
VERTISEMENT CALL. Phrynohyas resinifictrix is known to 
utilize water-filled tree cavities as egg deposition sites. This large 
tree frog inhabits primary rain forest and old growth secondary 
forest in Brazil, Colombia, Ecuador, Guiana, and Peru. Water-filled 
tree cavities serve as ideal sites for ovipositioning and refuge, and 
as a means by which males can greatly amplify their three to five 
note bark-like advertisement call. When calling, males often re-
spond to many other sounds by repeating the advertisement call. 
The advertisement call of Phrynohyas resinifictrix (Fig. 1), was 
recorded on 2 Jan 2000 at 2115 h in old-growth secondary rainforest 
at the Madre Selva H Biological Reserve in Loreto, Peru (3°37'2"S, 
72°14'8"W); when air temperature was 25°C. The location of the 
specimen was revealed by its advertisement call. During one in-
stance, the specimen ended its advertisement call before it was 
located. More vocalizations were elicited by imitating the frog's 
simple three note call. Upon reaching the tree where the frog was 
hiding, a final series of imitation calls were made. Instead of re-
sponding with the typical BONK-BONK-BONK, the frog performed 

FIG. 1. A spectrographic analysis of an advertisement call from a male 
Phrynohyas resinifictrix. Loreto, Peru. 25°C. 

a low pitched, two-note chuckle followed by a lower pitched 
whhrrr. The specimen (42 mm SVL) occupied an ooze-filled, stag-
nant pool ca. 20 cm deep in the axis of a tree ca. 1.5 m above the 
ground. Recordings were made in the field using a Marantz TM  
PMD 430 magnetic tape recorder and a Radio Shack TM  Dynamic 
Unidirectional microphone. The call was analyzed using CANARY 
1.2.1 (Cornell Bioacoustics station). 

Submitted by CARL J. FRANKLIN, Amphibian and Reptile 
Diversity Research Center, The University of Texas at Arlington, 
Department of Biology, Arlington, Texas 76019, USA; e-mail: 
Franklin  @uta.edu . 

PHRYNOHYAS VENULOSA (Veined Treefrog). REPRODUC-
TION. In Trinidad, choruses of P. venulosa have been reported 
from June to December (Kenney 1969. Studies on the Fauna of 
Curacao and Other Caribbean Islands 29:1-78) and generally oc-
cur after periods of heavy rain (Murphy 1997. Amphibians and 
Reptiles of Trinidad and Tobago. Krieger Publ. Co. 245 pp.). Here 
we report early breeding that occurred in late May, at the end of 
the dry season. On 30 May at 0900 EST, we heard several P. 
venulosa calling from exposed sites at the base and top of a small 
waterfall that was approximately 0.25 km E of our base camp at 
Petit Tacaribe on the northern coast of Trinidad (10°47'48"N, 
61°12'33"W; elev. 15 m). The waterfall had a small pool of water 
(ca. 2 m diam, and 2-10 cm deep) at its base that was lined with 
loose rocks. As we approached, several adult frogs scattered and 
hid amongst the rocks. In the pool, we discovered thousands of 
eggs and dozens of tadpoles. We caught and preserved 16 tad-
poles and determined their stages of development. The average 
Gosner stage (GS) of development for these individuals was 27.4 
(Gosner 1960. Herpetologica 16:283-190), with tadpoles occur-
ring in developmental stages ranging from GS 26 through GS 29 
(GS 26, N = 2; GS 27, N = 7; GS 28, N = 6; GS 29, N = 1). These 
specimens were deposited into the natural history collection at 
Mercer University, Macon, Georgia as MU 121. 

Our observation indicates the P. venulosa has the capacity to 
initiate breeding outside of the traditional wet season if sufficient 
water is available. Prior studies of this species indicate that hatch- 
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ing occurs within 24 h of oviposition at GS 20, with individuals 
typically requiring 6 weeks to complete metamorphosis (Kenney 
1969, op. cit.). Thus, the collection of tadpoles at GS 26-29 indi-
cates that breeding at the waterfall had occurred several days prior 
to our observation. 

Submitted by MICHAEL K. MOORE, Department of Biol-
ogy, Mercer University, Macon, Georgia 31207, USA (e-mail: 
moore_mk@mercer.edu);  and VICTOR R. TOWNSEND, JR., 
Department of Biology, Virginia Wesleyan College, 1584 Wesleyan 
Drive, Norfolk/Virginia Beach, Virginia 23502, USA. 

PHRYNOHYAS VENULOSA (Veined Treefrog). PREDATION. 
Arthropod predation upon small vertebrates has been observed in 
a variety of aquatic and terrestrial systems (McCormick and Polis 
1982. Biol. Rev. Camb. Philos. Soc. 57:29-58). Although eco-
logical interactions between large spiders and frogs have been em-
pirically investigated (Formanowicz et al. 1981. Herpetologia 
37:125-129; Moore and Townsend 1998. Oikos 81:329-336; 
Rubbo et al. 2003. J. Zool. Lond. 261:1-5), there have been rela-
tively few observations of predation by crustaceans upon amphib-
ians or reptiles (Voris and Jeffries 1995. J. Trop. Ecol. 11:569-
576; Maitland 2003. J. Crust. Biol. 23:241-246). On Tobago, pre-
dation by amphibious Manicou Crabs, Eudaniela garmani, upon 
three species of small terrestrial snakes has been reported (Maitland 
2003, op. cit.). On Trinidad, predation by crabs upon two species 
of frogs, Hyla minuta and Physalaemus pustulosus, has also been 
observed (Murphy 1997. Amphibians and Reptiles of Trinidad and 
Tobago. Krieger Publish. Co. 245 pp.). Here, we describe preda-
tion by Manicou Crabs on adult P. venulosa in Trinidad. 

On 30 May 2003 at 0900 EST, we discovered two adult P. 
venulosa with severe leg injuries and a partially eaten carcass at 
the base of a small (2 m high) waterfall that was ca. 0.25 km E of 
Petit Tacaribe on the northern coast of Trinidad (10°47'48"N, 
61°12'33"W; elev. 15 m). The waterfall had a relatively slow mov-
ing, small stream of water passing through it and a small pool of 
water (ca 2 m diam x 2-10 cm deep) at its base. The waterfall and 
the streambed were lined with large, loose rocks. 

On our approach to the waterfall, we observed several adult frogs 
scatter among the rocks. One individual was missing its left rear 
leg below the femur and was bleeding from the wound, while the 
left hind foot of another frog was broken and connected to the 
ankle by a small amount of muscle and skin. Within 1 m of the 
pool of water, we found a partially eaten frog that was missing the 
skin and most of the muscle from the hind legs and dorsum. In the 
crevices between the rocks, we observed several large Manicou 
Crabs (70-100 mm carapace width). We captured the injured frog 
(93.03 mm SVL) with the missing leg (USNM 561850). 

The injuries of the frogs are consistent with those that can be 
inflicted by the large chela of adult Manicou Crabs. The condition 
of the carcass is also consistent with that reported for prey follow-
ing feeding by Manicou Crabs (Maitland 2003, op. cit.). Our ob-
servation indicates that large, terrestrial crabs might be important 
predators of adult amphibians on Trinidad and Tobago as well as 
other areas where these crustaceans are known to occur (e.g., north-
ern Venezuela). 

Submitted by VICTOR R. TOWNSEND, JR., Department of 

Biology, Virginia Wesleyan College, 1584 Wesleyan Drive, Nor-
folk/Virginia Beach, Virginia 23502, USA (e-mail: 
vtownsend@vwc.edu);  and MICHAEL K. MOORE, Department 
of Biology, Mercer University, Macon, Georgia 31207, USA. 

PLEURODEMA BUFONINA (Gray Four-eyed Frog) and 
PLEURODEMA THAUL (Chile Four-eyed Frog). OOPHAGY. 
Oophagy is a common form of cannibalism in amphibians, most 
commonly practiced by tadpoles and less often by adults (Crump 
1992. In Elgar and Crespi [eds.], Cannibalism: Ecology and Evo-
lution Among Diverse Taxa. Oxford Univ. Press). In this note we 
report the first observation of oophagy in tadpoles of the Patagonian 
anurans Pleurodema bufonina and P. thaul. On 15 Nov 2003 dur-
ing a journey across the Bernal stream (41°06'S 71°10'W), near 
San Carlos de Bariloche city airport (Rio Negro Province, Argen-
tina) I found several ponds with high densities of P. bufonina tad-
poles. In these ponds I observed a group of tadpoles feeding on 
eggs (Gosner Stages 16-18) of the same species. On 28 Dec 2004 
between 1400-1800 h, I transferred three segments of a gelati-
nous string, each containing 50 eggs, into three small ponds (1, 
1.2, and 1.6 m2) with a high density of Gosner Stage 36-39 tad-
poles, temperature was 25°C (± 3°, range 20-26°C). I observed 
the behavior of tadpoles in one pond for four hours. About 10 
minutes after I placed the eggs into the pond, tadpoles began to 
move toward the eggs, and after 30 minutes there were 25 tad-
poles feeding on the eggs. After 4 h, 70% of the eggs still sur-
vived. Oophagy in P. bufonina tadpoles has been observed under 
natural conditions by Weigandt (pers. comm.), and seems to occur 
frequently. 

On 28 Dec 2004, during surveys in a permanent pond ca. 5 km 
W of San Carlos de Bariloche city, I observed P. thaul tadpoles 
(Gosner Stages 38-40) feeding on eggs of the same species. The 
eggs were Gosner Stages 18-20, and some were colonized with 
fungus. 

Pleurodema bufonina and P. thaul reproduce from early spring 
through early summer in temporary and semi-permanent environ-
ments, therefore eggs and tadpoles in different developmental 
stages often share the same pond. Additional observations of 
oophagy in these species are important to help in the understand-
ing of oophagy as source of mortality and its influence in the choice 
of oviposition sites. 

Submitted by FABIAN GASTON JARA, Centro Regional 
Universitario (UNC), Departamento de Zoologia, Quintral 1250, 
8400 Bariloche, Rio Negro, Argentina; e-mail: 
fjara@crub.uncoma.edu.ar.  

RANA BERLANDIERI (Rio Grande Leopard Frog) SALINITY 
TOLERANCE. Few species of amphibians are typically found 
in marine-influenced habitats (Shoemaker and Nagy 1977. Ann. 
Rev. Physiol. 39:449-71). With few exceptions (e.g., Rana 
sphenocephala [Bockstanz and Cannatella 2000. http:// 
www.zo.utexas.edu/research/txherps/]),  North American ranids are 
also not recorded in coastal, marine-influenced habitats. Bently 
and Schmidt-Nielsen (1971. Comp. Biochem. Physiol. A 40:547-
48) found that exposure to seawater resulted in death of post-meta-
morphic Rana pipiens (sensu lato). 
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During periodic marine fisheries related surveys, I noted the 
presence of post-metamorphic R. berlandieri at the Port Mansfield 
State boat ramp, 26°33'24"N, 97°25'44"W, Willacy County, Texas. 
This site is in the Port Mansfield harbor in the Lower Laguna 
Madre, a hypersaline lagoon. Frogs were observed (N = 100+) 
beneath the pier (on land) and beneath bait tanks inside the bait 
shop. In July, a sample was captured (N = 5), identity confirmed, 
measured (mean SVL 35 mm, range 30-50 mm), and released. All 
frogs observed were in this size range and probably represent a 
single cohort. The frogs were initially noticed on 21 July 2004, 
noted again 6 August, 21 August, and 1 Sept but were gone by 20 
Sept 2004, persisting almost two months. Salinities were mea-
sured with a hand-held refractometer (39 o/°° on all dates). Frogs 
were actively foraging and frequently made excursions into sunlit 
areas to feed on insects attracted to rotting vegetation (Halodule 
sp.) and fish carcasses. Although frogs were not observed sitting 
in seawater, they were sitting upon piles of Halodule within 0.1 m 
of the waters edge. Frogs beneath the pier were frequently moist-
ened by wave action and by water sluicing off boats and trailers 
being pulled out at the ramp. These observations suggest that ma-
rine-mediated habitats are not absolute barriers to certain ranid 
activities and movements through these less than optimal habi-
tats. 

Submitted by MICHAEL JAMES McCOID, Department of 
Pathology, University of Texas Medical Branch, 301 University 
Boulevard, Galveston, Texas 77511-0609, USA; e-mail: 
mjmccoid@utmb.edu.  

RANA BOYLII (Foothill Yellow-legged Frog). COLORATION. 
Rana boylii has been characterized as possessing variable amounts 
of yellow in the groin and the lower surfaces of the hind limbs 
(Zweifel 1955. Univ. California Publ. Zool. 54:207-292; Stebbins 
2003. A field guide to western reptiles and amphibians. 3rd ed, 
revised, Houghton Mifflin Co., Boston. 544 pp.). Among western 
North American Rana belonging to the Rana boylii group (sensu 
Macey et al. 2001. Mol. Phylog. Evol. 19:131-143), R. aurora, R. 
draytonii, R. luteiventris, R. muscosa, and R. pretiosa have been 
reported to have either orange or red on ventral body surfaces in 
moderate to high frequencies in some or all of their known 
populations (Altig and Dumas 1972 [sic. 1974]. Cat. Am. Amphib. 
Rept. 160.1-160.4; Stebbins, op. cit.). Zweifel (op. cit.) indicated 
that some individuals of R. boylii had some red pigment on the 
dorsolateral folds, but made no mention of orange or red pigment 
on lower body surfaces. Hence, we report here on color morphs of 
R. boylii that possess orange or red on lower body surfaces from 
three localities in California. 

One of us (MRJ) made observations on over 1000 
postmetamorphic R. boylii from Salt Creek on a reach 3-8 km W 
of Newville (Glenn Co.; 39°47'58"N, 122°33'34"W; elev. 200 m 
to 39°47'00"N, 122°35'17"W; elev. 265 m) and on Thomes Creek, 
ca. 1.6 km SW of Paskenta (Tehama Co.; 39°52'22"N, 
122°33'30"W; elev. 229 m) between March and November 1981, 
and we both made observations on 24 individuals from Del Puerto 
Creek at Frank Raines Regional Park, 25.4 km (by road) W of 
Interstate 5 (Stanislaus Co.; 37°25'16"N, 121°22'23"W; elev. 332 
m). 

About 5% of the R. boylii from Salt and Thomes Creeks had 

orange or red pigment on the undersurfaces of the hindlimbs, and 
all individuals with this coloration were uniformly the largest 
females. Individuals with orange were at least three times as 
frequent as those with red, which was of a hue intermediate between 
brick and scarlet. At Del Puerto Creek, 22 (10 females, 10 males, 
and 2 subadults; range: 28-47.5 mm SVL) of 24 R. boylii possessed 
a citrus orange color on the medial three-fourths of the lower 
surfaces of the thighs. The orange varied in intensity from bright 
to faded, being much more developed in the largest adults, and 
was clearly distinguishable from the more typical lemon-yellow 
pigment (fide Zweifel, op. cit.) on the lateral fourth of the lower 
surfaces of the thighs, the groin, the calves, and the back of the 
knees. All except four individuals having orange on their thighs 
had an orangish tinge on their feet, and five of those individuals 
also had orange on the edges of the belly or in the axillae. 

These observations are significant because increasing numbers 
of misidentified R. boylii have been reported in recent years based 
solely on visual color observations (MRJ, unpubl. data). Notably, 
cases of unusually large, orange or red-colored R. boylii have been 
reported to agency personnel as representing the federally-listed 
R. draytonii that were later recanted after visual inspection of 
photographs taken of these frogs. These observations are also 
significant beyond simply documenting the variation found in R. 
boylii since possession of orange or red coloration seems to vary 
ontogenetically. The related R. aurora and R. draytonii are well 
known to show a marked yellow to red ontogenetic transition 
(Stebbins, op. cit.). Ontogenetic color transition helped define 
relationships among some dendrobatid frogs (Myers et al. 1978. 
Bull. Am. Mus. Nat. Hist. 161:307-366), so it may be useful in 
assessing the phylogenetic relationship of R. boylii within the R. 
boylii group, whose position has been contested on the basis of at 
least two contrasting hypotheses (Green 1986. Syst. Zool. 35:283-
296; Hayes and Krempels 1986. Copeia 1986:927-936; Macey et 
al., op. cit.). 

Submitted by MARK R. JENNINGS, Rana Resources, 39913 
Sharon Avenue, Davis, California 95616, USA, and Research As-
sociate, Department of Herpetology, California Academy of Sci-
ences, 875 Howard Street, San Francisco, California 94103, USA 
(e-mail: ranaresources@aol.com);  and MARC P. HAYES, Habi-
tat Program, Washington Department of Fish and Wildlife, 600 
Capitol Way North, Olympia, Washington 98501, USA (e-mail• 
mhayesrana@ aol.com ). 

RANA BOYLII (Foothill Yellow-legged Frog). PREDATION. 
Mallard Ducks (Anas platyrhynchos) are known to consume ranid 
frogs; yet to our knowledge, only three ranid species have been 
reported as prey: Rana temporaria (Mjelstad and Saetersdal 1989. 
Fauna Norvegica Series C 12:47-48), R. sylvatica (Eaton and Eaton 
2001. Can. Field-Nat. 115:499-500), and R. aurora (Hayes and 
Rombough 2004. Herpetol. Rev. 35:375-376). Here, we add a 
fourth ranid species, Rana boylii, to the list of A. platyrhynchos 
prey. 

We made these observations along the South Santiam River, 10 
km E of Sweet Home, Linn County, Oregon (44"40'97"N, 
122°5654"W; elev. 192 m). As described elsewhere (Rombough 
and Hayes 2004, op. cit.), site geology is distinctive. Hard compe-
tent tuffs compose a relatively flat bedrock surface within which 
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seams of softer conglomerates have been eroded into a series of 
troughs and scour pools. Rana boylii occupy the troughs and pools 
during most of their active season. Observations reported here 
occurred during oviposition, when adult R. boylii are generally 
more visible than at other times of the year. River width was 100-
120 m, and water depth over the flat, about half of which is sub-
merged, averaged 15-20 cm. 

During surveys for R. boylii egg masses, at 1500 h on 12 June 
2003, AMS and CJR observed one A. platyrhynchos pair (drake 
and hen) feeding ca. 70 m away in a bedrock pool. The A. 
platyrhynchos seemed to be probing the pool shallows. As AMS, 
CJR, and JC approached indirectly over ca. 3 min, the ducks 
dabbled in the pool, and at least twice appeared to frantically chase 
prey around the large (30 cm diam) cobbles bordering the pool. 
Following the second of these chases, the drake was seen to have 
a prey item in its bill. The drake tilted its head back, attempted to 
manipulate the prey, then lowered its head behind a rock. At this 
point, the observers, continuing to approach slowly, were within 
50 m, and flushed the hen; the drake subsequently dropped his 
prey and followed. Minutes later, JC found an injured, adult male 
(52.5 mm SVL, 15.2 g) R. boylii lying upside down in the pool 
that the A. platyrhynchos had vacated. The frog's body was flat-
tened; its head, besides being markedly flattened, had a 3 mm punc-
ture wound located between and just behind the eyes. The head 
and anterior portion of the frog was covered with small (1-5 mm) 
lacerations, and the skin and muscle tissue was removed from about 
half the left forearm (a 10 x 6 mm area). When found, the frog 
showed faint signs of life (weakly moving its limbs and nictitat-
ing membranes); efforts to revive it failed. The frog was preserved 
and deposited in the herpetology collection at Oregon State Uni-
versity (OSUMNH 11341). 

On 22 June 2004 at 0822 h, three A. platyrhynchos (two drakes, 
one hen) were observed foraging intensively in a series of trough 
pools that held a breeding aggregation of male R. boylii. The A. 
platyrhynchos allowed CJR to approach to within 30 m before 
swimming away. Seven adult male R. boylii, all submerged or 
partially emergent in the shallows at that location, were captured 
and measured during the hour after the ducks left. Although A. 
platyrhynchos is known to breed downstream, over four years of 
observation, A. platyrhynchos have only been observed in abun-
dance at the site during June (CJR, pers. obs.), coincident with R. 
boylii oviposition. 

Mallards are omnivorous, and opportunistically exploit animal 
food (Nummi 1985. Suomen Riista 32:43-49; Sugden and Driver 
1980. J. Wildl. Manage. 44:707-709). Invertebrates represent most 
animal prey in A. platyrhynchos diet, but the comparatively higher 
digestibility of many vertebrates might account for part of this 
relative scarcity (see Hayes and Rombough, op. cit.); frogs (e.g., 
R. temporaria) are sometimes important as prey (Mjelstad and 
Saetersdal, op. cit.). During some times of the year (e.g., fledging 
and yolking of eggs), A. platyrhynchos are known to seek out higher 
protein foods (Collias and Collias 1963. Wilson Bull. 75:6-14; 
Nummi 1993. Can. J. Zool. 71:49-55; Perret 1962. The spring 
and summer foods of the Common Mallard [Anal platyrhynchos 
platyrhynchos L.] in south central Manitoba. MSc Thesis, Univer-
sity of British Columbia, Vancouver, BC. 82 pp.). In such cases, 
vertebrates, notably amphibians, might provide an important pro-
tein resource. 

Animals were handled under a permit from the Oregon Depart-
ment of Fish and Wildlife. 

Submitted by CHRISTOPHER J. ROMBOUGH, P.O. Box 
365, Aurora, Oregon 97002-0365, USA (e-mail: 
rambo2718@yahoo.com);  JESSE CHASTAIN, 7304 NE 71st 
Street, Vancouver, Washington 98662, USA (e-mail: 
chastaje@comcast.net);  ANGIE M. SCHWAB, 10243 SW 45 th 

 Court, Milwaukee, Oregon 97222, USA (e-mail: 
ang_schwab@yahoo.com);  and MARC P. HAYES, Washington 
Department of Fish and Wildlife, Habitat Program, 600 Capitol 
Way North, Olympia, Washington 98501-1091, USA (e-mail: 
hayesmph@dfw.wa.gov).  

RANA CATESBEIANA (American Bullfrog). DIET. On 6 Nov 
2003, a male Rana catesbeiana (177.4 g w/o stomach contents, 
12.1 SUL, 15.1 cm girth) was discovered dead, floating in a 250 
gallon plastic-lined pond in the northern part of Anderson County, 
Tennessee. Protruding from the frog's mouth were the rear legs 
and tail of a mammal. Having seen chipmunks in the area, the 
discoverer assumed the frog had choked to death on a chipmunk. 
After freezing it, she donated the frog to the Clinton High School 
ecology class, which performed a necropsy with the following 
results. 

The mammal was a small, 35.5 g, Grey Squirrel (Sciurus 
carolinensis) with body length of 12.3 cm and tail length 7.7 cm. 
The squirrel was easily removed from the frog's mouth by simply 
pulling it out. In the process, the stomach inverted, emptying its 
contents. 

Stomach contents (w/o squirrel) weighed 5.2 g, and included: a 
millipede (Alpheloria montana), two small snails, a sunflower seed, 
the elytra from two beetles (possibly click beetles), small bits of 
bark and grass, and the wrapper from a "beef log." Although the 
cause of death was speculated to be choking on the squirrel, an-
other explanation could be cyanide toxicity from the millipede. 

We thank Richard Hoffman of the Virginia Museum of Natural 
History for identifying the millipede, Dr. Edmund Brodie III for 
discussions, and Virginia Stooksbury for providing the specimen. 

Submitted by ASHLEY COMBS, GARRETT HESS, COREY 
CHAPMAN, AUSTIN STOVALL, ZACH BURNS, STEPHEN 
MATTHEWS, and JOHN DAVID GOINS, Clinton High School, 
425 Dragon Drive, Clinton, Tennessee 37716, USA. 

RANA CLAMITANS (Green Frog) and RANA CATESBEIANA 
(American Bullfrog). REPRODUCTION. Green Frogs and 
American Bullfrogs often share the same habitat. Interactions be-
tween the two species are common, but studies have focused mainly 
on the effect of competition and on predatory interactions (Werner 
et al. 1995. J. Herpetol. 29:600-607; Hecnar and M'Closkey 1997. 
Am. Midl. Nat. 137[1]:145-150). 

Here I report an instance of mating interaction between the two 
species. In July 2004, I visited a pond at Basket Wildlife Research 
Area (Boone County, Missouri, USA). A chorus of R. clamitans 
was well established, and I quickly found a pair of ranids in am-
plexus, which at first I considered to be R. clamitans. However, 
the pair was composed of a male Rana clamitans and a female R. 
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1. Male Rana clamitans in amplexus with a female R. catesbeiana, 
found in central Missouri. 

catesbeiana. Although some American Bullfrogs were calling that 
night, they were greatly outnumbered by R. clamitans, and the 
resulting high competition for conspecific females may have con-
tributed to the mating mistake of the R. clamitans male. 

Between-species amplexus may incur several costs for both 
participants. Besides lost feeding opportunity and increased risk 
for predation there is also the cost of lost reproductive effort. This 
is especially severe in the case observed above, since crosses be-
tween male Rana clamitans and female R. catesbeiana produce 
inviable hybrid offspring (Elinson 1981. Dev. Biol. 81[1]:167-
176). 

Submitted by GERLINDE HOBEL, Division of Biological 
Sciences, 204 Tucker Hall, University of Missouri, Columbia, 
Missouri 65211, USA; e-mail: hoebelg@missouri.edu.  

RANA CLAMITANS MELANOTA (Northern Green Frog). PRE-
DATION. Crayfish have been known to prey on eggs and larvae 
of several species of amphibians (Petranka 1998. Salamanders of 
the United States and Canada. Smithsonian Inst. Press, Washing-
ton, D.C. 587 pp.; Axelsson et al. 1997. Amphibia-Reptilia 18:217-
228). However, few instances of crayfish preying on adult am-
phibians exist. Here we report observations of a stream crayfish 
preying on an adult R. c. melanota. 

On 18 July 2004 at 1035 h, an adult male R. c. melanota (ca. 50 
mm TL) was found moving erratically within a mat of aquatic 
vegetation (ca. 10-20 cm deep) growing in a stream resurgence 
located at the bottom of a sinkhole entrance to Snail Shell Cave in 
Rutherford County, Tennessee. Upon further inspection, we ob-
served the frog's left hind leg caught in the left cheliped of a cray-
fish (Cambarus sp. ca. 75 mm TL) that was concealed in the veg-
etation. The frog repeatedly attempted to free itself by rapidly ex-
tending its hindlegs. We observed the interaction for ca. 5 min, 
when the frog escaped and move ca. 20 cm away from the cray-
fish. A few seconds later, the crayfish bolted from its position, 
grasped the frog by its left hind limb once again, and pulled it 
back towards the vegetation. During the scuffle we noticed that 
the frog's foot was mangled and nearly half ingested. We observed 
this interaction for another 5 min before heading into the cave. 
Research was supported by a grant to BTM from the Tennessee 
Wildlife Resources Agency (Contract Num. ED-04-01467-00). 

Submitted by MATTHEW L. NIEMILLER (e-mail: 
mln2a@mtsu.edu)  and BRIAN T. MILLER, Department of Bi-
ology, Middle Tennessee State University, Murfreesboro, Tennes-
see 37132, USA. 

TESTUDINES 

ACTINEMYS MARMORATA (Western Pond Turtle). SIZE. The 
largest recorded carapace length for Actinemys marmorata is a 
length of 216 mm (Stebbins 2003. A Field Guide to Western Rep-
tiles and Amphibians, Peterson Field Guide Series; Jennings and 
Hayes 1994, Amphibian and Reptile Species of Special Concern 
in California. California Department of Fish and Game, Sacra-
mento). I captured a male with a 223 mm carapace length and a 
193 mm plastron length on 20 August 2003 during a population 
study at Lake Lagunitas, Mount Tamalpais Watershed, Marin 
County, California. I measured the straight-line carapace and plas-
tron length by using a caliper. The male was basking on a log 
before being captured. This specimen represents the largest 
Actinemys marmorata yet recorded. This study was conducted 
under California Fish and Game Scientific Collection Permit no. 
801154-05 and was funded by the Mann Municipal Water Dis-
trict.. 

Submitted by PIERRE FIDENCI, GANDA, 1 Saunders Ave, 
San Anselmo, California 94960 USA; e-mail: leytensis@mail.com.  

APALONE FEROX (Florida Softshell). PREDATION. While 
mainly thought of as piscivores, Bald Eagles (Haliaeetus 
leucocephalus) include reptiles, specifically turtles, and mammals 
in their diets (Mabie et al. 1995. J. Raptor Res. 29:10-14). Bald 
Eagles are reported to eat turtles of several species (Clark 1982. J. 
Field Ornithol. 53:49-51; Mabie et al., op. cit.), although the lit-
erature is incomplete regarding eagle predation on the family 
Trionychidae. When trionychid turtles are noted as Bald Eagle 
prey, the names listed have been limited to group names and gen-
era, with no reference to species (e.g., "soft shell" or "soft shelled" 
turtles; see Clark, op. cit.; Mabie et al., op. cit.). 

On 16 February 2005 at Lake Nona, Orange County, Florida, I 
found the shell of an Apalone ferox underneath a Bald Eagle nest. 
The nest was located along the edge of the lake in a wetland in the 
snag of a large pine tree. The carapace length was ca. 10 cm, but a 
more accurate measurement was unavailable because of the con-
dition of the shell. The body was decayed, and the carapace had a 
large gash running across it. The skull of an adult Virginia Opos-
sum (Didelphis virginiana) was also found underneath the nest. 

Submitted by DAVID A. PIKE, Environmental Services Group, 
Glatting-Jackson Inc., 33 East Pine Street, Orlando, Florida 32801, 
USA; e-mail: dapike22@hotmail.com.  

CHELONIA MYDAS (Green Sea Turtle) and ERETMOCHELYS 
IMBRICATA (Hawksbill Sea Turtle). NESTING ACTIVITY. 
Two species of marine turtles nest on Guam, Mariana Islands, 
Chelonia mydas and Eretmochelys imbricata (Wiles et al. 1995. 
Micronesica 28:31-49). Marquez (1990. FAO Species Catalog 11. 
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TABLE 1. Nesting sites, dates, and number of nests/digs of sea turtles 
on Guam, Mariana Islands. Nesting sites arranged from south (Cocos 
Island) to north (Tarague). * Includes Uruno and Ritidian areas. Data 
from 1975-79 and 1983-86 courtesy of Division of Aquatic and Wildlife 
Resources, Government of Guam. Data from 1990-91 from personal 
observations (twice monthly, island wide surveys). All sites can be lo-
cated using USGS (1978. Topographic map of Guam, Mariana Islands, 
scale 1:50,000. United States Geological Survey, Denver, Colorado). 

Location (Nesting Sites) Year(s) Months Observations (N) 

Cocos Island 1975-79 1 
1983-86 August 1 

Sella Bay 1975-79 1 
1975-79 June 6 

Nomna Bay 1990-91 May 1 
Inarajan Bay 1983-86 May 1 
Ipan Beach 1975-79 March 3 
Togcha Beach 1983-86 May 2 
Ylig Bay 1975-79 1 

1990-91 May 2 
1990-91 July 1 

Tagachan 1983-86 April 1 
Tarague Beach* 1975-79 3 

1983-86 April 1 
1983-86 May-June 3 
1983-86 June-July 9 
1990-91 May 1 
1990-91 June 2 
1990-91 July 2 
1990-91 August 1 

Sea Turtles of the World. 81 pp.) did not specify nesting periods 
for either E. imbricata or C. mydas in the Mariana Islands and 
Wiles et al. (op. cit.) did not identify nesting areas on Guam. His-
torical information on Guam nesting sites is presented in Table 1. 
Identification to species was not recorded, as nesting or hatching 
was generally not observed and nests or false nests were usually 
not excavated. Although Guam has apparently never been sys-
tematically surveyed specifically for marine turtle nesting activ-
ity, it is clear that nesting, albeit at at low levels, has occurred for 
at least several decades. Based on the records presented here, nest-
ing for both species occurs between March and August in the south-
ern Mariana Islands. 

Submitted by: REBECCA A. HENSLEY, Coastal Fisheries, 
Texas Parks & Wildlife Department, 1502 FM 517, Dickinson, 
Texas 77539, USA (e-mail: rebecca.hensley@tpwd.state.tx.us);  and 
MICHAEL JAMES McCOID, Department of Pathology, Uni-
versity of Texas Medical Branch, Galveston, Texas 77555-0609, 
USA. 

EMYDOIDEA BLANDINGH (B landing's Turtle). BODY MASS 
AND SIZE.We examined body mass and body size parameters of 
37 (17 female, 20 male) adult Emydoidea blandingii captured in 
southeastern (Strafford and Rockingham counties) and central New 
Hampshire (Merrimack and Hillsborough counties) during the 
active season (May—November) from 2000 to 2002. We note varia-
tions between New Hampshire E. blandingii and other popula-
tions. 

We recorded body mass and size at initial capture. We weighed  

each turtle to the nearest 5 g, and measured maximum straight-
line distances for carapace width (CW), carapace length (CL), plas-
tron width (PW), plastron length (PL), and shell height to the near-
est 1 mm with calipers. We counted plastral scute rings to esti-
mate age in E. blandingii < 20 years of age (Congdon and van 
Loben Sels 1991. Can. J. Zool. 69:239-245), and determined sex 
by presence or absence of plastral concavity and distance from the 
cloacal opening to the carapacial margin (Ernst et al. 1994. Turtles 
of the United States and Canada, Smithsonian Institution Press, 
Washington, D.C.). We categorized turtles 16 years as adults based 
on the following: 1) we observed reproductive activity in one 18 
year-old male and four females (16, 17, 18, 19 years), in addition 
to several turtles > 20 years-old, and 2) physical traits (e.g., plas-
tral concavity) associated with maturation in males were evident 
in males 16 years of age. Although we captured three juvenile E. 
blandingii (10 years, 158 mm PL; 7 years, 107 mm PL, 8 years, 
108 mm PL), we captured no turtles 11 to 15 years of age. We 
used a Mann-Whitney U test to determine whether our population 
exhibited evidence of sexual dimorphism. 

We detected differences in body measurements between the 
sexes. Male E. blandingii exhibited wider (range: 133-159 mm) 
and longer (range: 205-240 mm) carapaces than females (CW, 
range: 122-153 mm, p < 0.001; CL, range: 181-199 mm, p < 
0.001). We did not find significant differences between other mor-
phological parameters, although male E. blandingii frequently ex-
hibited heavier body mass (range: 825-1775 g) and wider plas-
trons (103-126 mm) than females (mass, range: 1050-1900 g, p = 
0.19; PW, range: 97-123 mm, p = 0.14). In addition, female E. 
blandingii frequently exhibited higher shells (range: 73-90 mm) 
than males (range: 72-90 mm, p = 0.09). Plastron length did not 
differ significantly between the sexes (female, range: 175-227 mm; 
male, range: 184-226 mm, p = 0.78). 

We detected sexual shape dimorphism in our New Hampshire 
populations. Sexual size and shape differences between sexes have 
been shown in other populations. Females frequently exhibit wider 
plastrons and higher shells for a given carapace length than males 
(sexual shape dimorphism) and males often exhibit longer plas-
trons and heavier body mass than females (sexual size dimorphism; 
Congdon and van Loben Sels 1991, op. cit.; Germano et al. 2000. 
Chelonian Cons. Biol. 3:611-617; Graham and Doyle 1979. J. 
Herpetol. 13:125-127; Pappas et al. 2000. Chelonian Cons. Biol. 
3:557-568). However, in some E. blandingii populations sexual 
size or sexual shape dimorphism is not evident (Joyal et al. 2000. 
Chelonian Cons. Biol. 3:580-588; Rowe 1992. Can. J. Zool. 
70:1690-1965). 

New Hampshire E. blandingii body measurements reported here 
are similar to those from other populations in the eastern portion 
of its range (Maine: Joyal et al. 2000, op. cit.; Massachusetts: Gra-
ham and Doyle 1979, op. cit.; Nova Scotia, Canada: McMaster 
and Herman 2000. Chelonian Cons. Biol. 3:602-610), but are gen-
erally larger than those from the Midwest and Great Lakes Region 
(southeastern Michigan: Congdon et al. 1986. Amer. Midl. Nat. 
115:165-173; southwestern Michigan: Gibbons 1968. Can. J. Zool. 
46:288-290; Ontario, Canada: MacCulloch and Weller 1988. Can. 
J. Zool. 66:2317-2319). In western Nebraska, where sexual shape 
dimorphism was most apparent, CL and body mass of females 
were smaller and males were similar to those of New Hampshire 
(Germano et al. 2000, op. cit.). Emydoidea blandingii in north- 
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western Minnesota were substantially larger than any reported else-
where (Sajwaj et al. 1998. Final Rept. Non-game Wildlife Office, 
MN Department NR, Brainerd, MN). 

This work was supported by the New Hampshire Fish and Game 
Department and the New Hampshire Department of Environmen-
tal Services with funds from the Environmental Protection Agency. 

Submitted by ROBIN J. INNES, KIMBERLY J. BABBITT, ,  
Department of Natural Resources, University of New Hampshire, 
Durham, New Hampshire 03824, USA (e-mail: 
kbabbitt@cisunix.unh.edu);  and JOHN J. KANTER, New Hamp-
shire Fish and Game Department, Concord, New Hampshire 
03301, USA. 

GOPHER US POLYPHEMUS (Gopher Tortoise). JUVENILE 
USE OF GOPHER TUNNEL. Mammals occasionally make use 
of Gopher Tortoise burrows (Frank and Lips 1989. Florida Field 
Nat. 17:20-22) and in some instances they may be closely associ-
ated with the burrows (e.g., Jones and Franz 1990. Florida Field 
Nat. 18:45-68). However, to our knowledge, only a single record 
exists of Gopher Tortoises using structures excavated by mam-
mals, the record being a description of an adult Gopher Tortoise 
nesting in a pocket gopher (Geomys pinetis) mound (Epperson 
and Wendland 1997. Herpetol. Rev. 28:87). 

On 2 November 2004 at 1001 h, we visited the burrow of a 
hatchling tortoise that had emerged from its nest on 5 September 
2004 (SLCL = 53.08 mm, SLPL = 53.43 mm, mass = 38.06 g), 
and fitted with a radio-transmitter and released on 6 September 
2004 at the Joseph W. Jones Ecological Research Center in Baker 
County, Georgia (USA). The hatchling had been tracked to its 
burrow the previous day at 1420 h and no disturbance had been 
observed. However, on 2 November, the burrow was found to have 
fresh dirt filling the entrance and emerging onto the apron. We 
radio tracked the hatchling to an area ca. 11.6 m straight line dis-
tance from its burrow and the signal was coming from below 
ground. We excavated the area to determine the status of the 
hatchling and it was located alive, ca. 37 cm below ground in a 
pocket gopher tunnel. Approximately two minutes after excava-
tion, a pocket gopher began to back-fill the exposed portion of the 
tunnel. Eight pocket gopher mounds were observed within about 
5 m of the location. The habitat surrounding the site consisted 
primarily of Wiregrass (Aristida beyrichiana) with sandy soils, 
and an open Longleaf Pine (Pinus palustris) canopy. From our 
observations, we conclude that a burrowing pocket gopher inter-
sected the tortoise burrow and the tortoise proceeded along the 
newly constructed, adjoining pocket gopher tunnel. Over the pre-
vious 54 days, this individual had been tracked 26 times and had 
traveled a total straight line distance of only 10.1 m as compared 
to this recorded movement of more than 11 m. Juvenile Gopher 
Tortoises do possess the ability to dig out of occluded burrows 
(Diemer 1992. J. Herpetol. 26:158-165), so pocket gopher activ-
ity would not necessarily lead to increased tortoise mortality. 

Submitted by DAVID A. STEEN, GABRIEL J. MILLER, 
SEAN C. STERRETT, and LORA L. SMITH , Joseph W. Jones 
Ecological Research Center, Route 2, Box 2324, Newton, Geor-
gia 39870, USA; e-mail (DAS): David.Steen@jonesctr.org . 

KINOSTERNON BAURII (Striped Mud Turtle). SIZE AND 
REPRODUCTION. Kinosternon baurii occurs in the floodplain 
swamp along the lower Apalachicola River in Franklin and Gulf 
Cos., Florida (Ewert et al. 2004. Herpetol. Rev. 35:80). Two of 
eight females from the previously reported sample were larger than 
any documented for any K. baurii or K. subrubrum (Conant and 
Collins 1998. A Field Guide to Reptiles & Amphibians, Eastern 
and Central North America, third ed., expanded. Houghton Mifflin 
Co., Boston, Massachusetts. 616 pp.). The longest (UF 143962), 
found 18 August 1991 (max. CL = 138 mm, max PL = 129 mm, 
CW = 95 mm, non-gravid mass = 398.8 g) contained 7 eggs (RCM 
= 0.134), and the heaviest, found 7 May 1991 (max CL = 135 mm, 
max PL = 128 mm, CW = 97 mm, non-gravid mass = 401.0 g) 
contained 6 eggs (RCM = 0.101). Both females were on land, 
presumably to nest, near the upstream end of Forbes Island in the 
Apalachicola River (29.9451°N, 85.0166°W, WGS84/NAD83). 

In all, we found seven gravid females, two intact nests, and sev-
eral eggshells from depredated nests. Mean clutch size was 4.7 
eggs (range 3-7, N = 9). Mean egg size was 6.8 (range 4.6-8.1) g 
and 29.9 (range 25.0-32.3) mm x 18.9 (range 17.0-20.4) mm. 
One larger viable egg produced in captivity was 8.6 g, 34.5 x 19.4 
mm, and two depredated eggshells were —35 mm long. Five gravid 
females were nesting or on land during mid-late mornings 7-17 
May and 16-18 August, which occurred within brief periods of 
field work (-12 d April—May, —5 d August). Thus, nesting could 
occur from spring into the late summer. 

These data suggest that locally, at least, eastern Kinosternon 
more closely approach in body size several species from west of 
the Mississippi River (review in Iverson 1991. Herpetol. Monogr. 
5:1-27) than prior measurements had indicated. Although the 
sample size is small, K. baurii from along the lower Apalachicola 
River appear to lay larger clutches of larger eggs than do popula-
tions in peninsular Florida (Wilson et al. 1999. Copeia 1994:958-
968; Meshaka and Blind 2001. Chelon. Cons. Biol. 4:75-80). 

Submitted by MICHAEL A. EWERTt, Department of Biol-
ogy, Indiana University, Bloomington, Indiana 47405-3700, USA; 
and DALE R. JACKSON, Florida Natural Areas Inventory, 
Florida State University, 1018 Thomasville Road, Suite 200-C, 
Tallahassee, Florida 32303, USA (e-mail: djackson@fnai.org).  
t Deceased. 

MAUREMYS RIVULATA (Balkan Terrapin). ENDOPARA-
SITES. Mauremys rivulata is a freshwater turtle that ranges 
through southeastern Europe, Bulgaria, western Turkey, coastal 
Syria, Lebanon and Israel (Ernst and Barbour. 1989. Turtles of the 
World, Smithsonian Institution Press, Washington, D.C. 313 pp). 
To our knowledge there are no reports of helminths from M. 
rivulata. The purpose of this note is to report two species of Dige-
nea and two species of Nematoda in M. rivulata from Turkey. 

Sixteen M. rivulata (mean carapace length = 17.9 cm ± 3.1 SD, 
range: 9-24 cm) were collected in 1996, 1999-2003 in Turkey. 
Eleven were from Goriikle (40°15'N, 28°49'E), four were from 
Kayapa (40°10'N, 28°52'E), one was from Nilufer cayi (40°16'N, 
29°02'E). Terrapins were sacrificed with an overdose of sodium 
pentobarbital. The esophagus, stomach, small and large intestines 
were opened and examined for helminths. Digeneans were fixed 
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in 70% ethanol, stained with iron-carmine and studied as whole 
mounts. Nematodes were fixed in 70% ethanol, cleared in a drop 
of glycerol and examined as wet mounts. Voucher terrapins were 
deposited in the Department of Biology, Uludag University, Bursa, 
Turkey. Helminths were deposited in the United States National 
Parasite Collection (USNPC), Beltsville, Maryland. 

Found in the large intestines were two species of Digenea, Pat-
agium lazervai (prevalence: number infected/sample examined x 
100 = 6%; mean intensity ± 1 SD: mean number helminths per 
infected individual = 14) and Telorchis stossichi (prevalence = 
88%; mean intensity = 39.6 ± 66; range = 1-198) and two species 
of Nematoda in the small intestines, Falcaustra armenica (preva-
lence = 69%; mean intensity = 2.5 ± 16.4, range = 1-53) and 
Serpinema microcephalus (prevalence = 81%; mean intensity 12.8 
± 13.8; range = 1-45). Voucher helminths were deposited in the 
United States National Parasite Collection as: Patagium lazervai 
(USNPC 94734), Telorchis stossichi (USNPC 94735), Falcaustra 
armenica (USNPC 94736), Serpinema microcephalus (USNPC 
94737). 

Both Patagium lazervai and Telorchis stossichi were originally 
described from E. orbicularis collected in Armenia and Europe, 
respectively, and until now were not known from any other host. 
Falcaustra armenica has been reported from Emys orbicularis and 
Mauremys caspica from Macedonia and Russia and Serpinema 
microcephalus has been reported from E. orbicularis and M. 
caspica from Europe, Russia and North Africa and the lacertid 
lizard, Eremias arguta from Russia (see Baker 1987. Mem. Univ. 
Newfoundland, Occas. Pap. Biol. 11:1-325). Mauremys rivulata 
represents a new host record for Patagonium lazervai, Telorchis 
stossichi, Falcaustra armenica and Serpinema microcephalus. 
Turkey is a new locality record for each species. 

Submitted by HIKMET S. YILDIRIMHAN, Uludag Univer-
sity, Science and Literature Faculty, Department of Biology, 16059 
Bursa, Turkey (e-mail: yhikmet@uludag.edu.tr);  CHARLES R. 
BURSEY, Department of Biology, Pennsylvania State University, 
Shenango Campus, Sharon, Pennsylvania 16146, USA (e-
mail:cxb@psu.edu);  and STEPHEN R. GOLDBERG, Depart-
ment of Biology, Whittier College, Whittier, California 90608, USA 
(e-mail: sgoldberg  @ whittier.edu ). 

PSEUDEMYS GORZUGI (Rio Grande River Cooter). MAXI-
MUM SIZE. On June 5, 2004, while collecting ecological data in 
the Devil's River, Val Verde County, Texas, we collected a female 
P gorzugi with a carapace length of 372 mm, a plastron length of 
335 mm, and a total weight of 5600 g. The individual was ob-
served on the river bottom and was hand collected. This is the 
largest specimen of this species ever collected based on published 
literature (Ward 1984. Special Publications The Museum Texas 
Tech University. 21:31; Ernst 1990. Cat. Amer. Amph. Rept. 
[461]:1-2). This animal was marked prior to release by drilling 
holes in her marginal scutes for permanent identification. This al-
lowed incorporation of this individual within a long-term mark 
and recapture study being conducted on this species in Texas by 
MRJ Forstner and JR Dixon. All work conducted is allowed by 
Texas Parks and Wildlife Department permit number SPR-0102- 
191 to MRJF. 

Submitted by JAMES STOUT, LINDLEY BAILEY, JAMES 
R. DIXON, and M. R. J. FORSTNER, Department of Wildlife 
and Fisheries Sciences, Texas A&M University, College Station, 
Texas 77843, USA; e-mail (JS): jimstout@tamu.edu . 

TERRAPENE ORNATA (Ornate Box Turtle). DIET. On 20 June 
2004, we observed a female Terrapene ornata eating the skin and 
entrails of an adult Bufo cognatus (Great Plains Toad) killed on 
the road the previous night. The turtle was located on a gravel 
road approximately 1/10 of a mile inside the gate at the Mescalero 
Sands Study Area, Chavez County, New Mexico. T. ornata are 
omnivorous and known to consume carrion (Ernst et al. 1994. 
Turtles of the United States and Canada. Smithsonian Institution 
Press, Washington, D.C. 578 pp.; Kolbe 1998. Herpetol. Rev. 
29:235; Legler 1960. Univ. Kansas Publ. Mus. Nat. Hist. 
11[10]:527-669) including remains of venomous snakes (Jensen 
1999. Herpetol. Rev 30:95). A captive T ornata was observed 
eating Spea multiplicata tadpoles; however an adult S. multiplicata 
was released after capture, followed by the turtle wiping its mouth 
with its forepaw (Norris and Zweifel 1950. Nat. Hist. Misc. 58:1-
4). In the case reported here, the turtle consumed the remains of 
an anuran species known to have significant skin toxicity. 

Submitted by PAIGE M. HILL, Department of Wildlife and 
Fisheries Sciences, Texas A&M University, College Station, Texas 
77840, USA (e-mail: pmhill@neo.tamu.edu);  and TRAVIS E. 
WILCOXEN, Department of Biology, Eureka College, Eureka, 
Illinois 61530, USA (e-mail: twilcoxen@eureka.edu).  

LACERTILIA 

AMEIVA AMEIVA (Giant Ameiva). PREDATION. The teiid 
Ameiva ameiva is among the most broadly distributed Neotropi-
cal lizards, occurring from Panama to south-central Brazil (Vitt 
and Colli 1994. Can. J. Zool. 72:1986-2008). Available records of 
predation on A. ameiva are by snakes (Crotalus durissus: Santos 
and Germano 1996. Herpetol. Rev. 27:143; and Oxybelis fidgidus: 
Fischer and Gascon 1996. Herpetol. Rev. 27:204). Here we add to 
the predator set known for A. ameiva with a report of predation by 
the Burrowing Owl, Athene cunicularia (Ayes: Strigidae) from 
southeastern Brazil. 

At 2100 h (nighttime) on 20 August 2003, we observed an A. 
cunicularia handling a lizard along an unpaved road that crosses 
an area of pristine "campo sujo" (shrubby grassland) at Itirapina 
Ecological Station (IES; 22°12'30"S, 47°54'45"W [datum: Corrego 
Alegre]); elev. 760 m), municipality of Brotas, State of Sao Paulo. 
On our approach, the owl flew off, leaving the lizard on the ground. 
Examination revealed the lizard completely decapitated with a few 
wounds on the body. It was an adult male A. ameiva (estimated at 
93 mm SVL; 142 mm tail length). A. cunicularia is known to use 
head attack sometimes involving decapitation on dangerous snakes 
(see Valdujo and Nogueira 2000. Herpetol. Rev. 31:45; Martins et 
al. 2001. Herpetol. Rev. 34:147-148). 

Considering the reported diurnal habit of A. ameiva (Vitt and 
Colli, op. cit.), this predation event is interesting. As A. ameiva 
generally occupies concealed locations in crevices or burrows at 
night (Vitt and Colli, op. cit.), this report suggests that either the 
lizard was resting at an exposed location or was active at an atypi- 
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cal time. Regardless of the alternative, this event indicates that A. 
ameiva might sometimes be vulnerable to nocturnal predators such 
as mammal and birds. 

The A. ameiva voucher (MZUSP 94110) is deposited in the 
Museu de Zoologia da Universidade de Sao Paulo. D. Zanchetta 
and Institute Florestal staff facilitated our IES fieldwork. We thank 
Jivanildo P. Miranda, Cristiano Nogueira, and Marc P. Hayes for 
lizard identification and/or suggestions on the manuscript. FAPESP 
(00/12339-2) and CNPq (470621/2003-6) provided funding. This 
is publication Number 22 of the project Ecology of the Cerrados 
of Itirapina. 

Submitted by ALEXANDRO M. TOZETTI (e-mail: 
mtozetti@uol.com.br),  NORBERTO HULLE (e-mail: 
bhulle  @ib.usp.br), Departamento de Ecologia, Instituto de 
Biociencias, Universidade de Sao Paulo, C.P. 11461, 05508-900, 
Sao Paulo, SP, Brazil, and VICTOR VETORAZZO (e-mail: 
razlogan@yahoo.com.br)  student of Laboratorio de Herpetologia, 
Institute Butantan, Av. Vital Brazil, 1500, 05503-900, Sao Paulo, 
SP, Brazil. 

AMPHISBAENA IBIJARA (NCN). PREDATION. 
Amphisbaenians are secretive, so little is known of their natural 
history. Amphisbaena ibijara, a small amphisbaenian (98-249 mm 
total length; Rodrigues et al. 2003. Phyllomedusa 2:21-26) 
endemic to the municipality of Urbano Santos (3°12'28"S, 
43°21'12"W [datum: South America 69]; elev. 41 m), State of 
Maranhao, northeastern Brazil is no exception. To date, the only 
recorded predator is a coral snake, Micrurus ibiboboca (Gomel et 
al. 2005. Herpetol. Rev. 36:170). Here, we add to the predator list 
with an observation of predation by the colubrid snake Apostolepis 
pymi. 

At 1700 h on 10 March 2004, while excavating in gallery forest 
habitat, we found an adult A. pymi (575 mm SVL, 41 mm tail 
length; 29 g) that was buried in soil ca. 12 cm deep. The snake 
was accidentally severed, exposing its stomach containing prey. 
Dissection of the preserved snake revealed the hindquarters of an 
adult A. ibijara. The amphisbaenian was largely digested, with 
only a 12.9 mm tail remnant remaining. 

Apostolepis pymi is fossorial and known to feed on small snakes 
and amphisbaenians (Cunha and Nascimento 1978. Publ. Av. Bol. 
Mus. Para. Emilio Goeldi, Ser. Zool., Belem, 31:1-218), but this 
report adds a new species to its prey list. 

We deposited the snake [IB 72503] in the herpetological collec-
tion of the Instituto Butantan in Sao Paulo, SP. Hebert Ferrarezzi 
verified the snake's identity. 

Submitted by JERRIANE 0. GOMES (e-mail: 
jerrianegomes@yahoo.com.br),  FABRICIA L. BRITO (e-mail: 
fabriciabio@yahoo.com.br),  ADRIANO 0. MACIEL (e-mail: 
aombiologo@yahoo.com.br),  JOAO CARLOS L. COSTA (e-
mail: chironous@uol.com.br),  MARIA PATRICIA L. BRITO 
(e-mail: mplbrito@yahoo.com.br),  and GILDA V. ANDRADE 
(e-mail: gandrade@ufma.br),  Departamento de Biologia, 
Universidade Federal do Maranhao, Campus do Bacanga, Avenida 
dos Portugueses s/n, 65085-580, Sao Luis, Maranhao, Brazil. 

ANOLIS CRISTATELLUS WILEYAE (Virgin Islands Crested 
Anole). SAUROPHAGY. Anolis cristatellus primarily feeds on 
invertebrates, but has been recorded feeding on fruit (Lazell and 
Perry 1997. Herpetol. Rev. 28:150), Sphaerodactylus geckos 
(Schwartz and Henderson 1991. Amphibians and Reptiles of the 
West Indies. University of Florida Press, Gainesville, 720 pp.) and 
juvenile conspecifics (GP, unpubl. data). However, predation on 
lizards is uncommon, and feeding on Hemidactylus geckos is un-
reported. Hence, here we report A. cristatellus feeding on H. 
mabouia from the British Virgin Islands. 

An adult male A. cristatellus wileyae (ca. 70 mm SVL) was 
observed capturing a juvenile H. mabouia, (ca. 25 mm SVL; Fig. 
1) at 1000 h on 4 October 2004 on the side of a shed at the H 
Lavity Stout Community College, Paraquita Bay, Tortola 
(18°25'24.816N, 64°34'44.287W [datum: WGS84]; elev. < 1 m). 
When first discovered, the Hemidactylus was alive, writhing in 
the mouth of the Anolis. The anole proceeded to struggle with the 
gecko for the next 4 min, at which point the pair moved out of 
sight. 

This observation expands the reported diet of A. cristatellus. 
Hemidactylus mabouia are generally nocturnal, whereas A. 
cristatellus are generally diurnal (but see Perry and Lazell 2000. 
Herpetol. Rev. 31:247). However, the shed pictured is a nocturnal 
foraging site for H. mabouia, which presumably also use it for 
shelter during the day, when A. cristatellus inhabit the same struc-
ture. 

Through a Falconwood Foundation grant, The Conservation 
Agency supported this work. This is manuscript T-9-1037 of the 
College of Agricultural Sciences and Natural Resources, Texas 
Tech University. 

FIG. 1. Anolis cristatellus wileyae predation on Hemidactylus mabouia, 
British Virgin Islands. Photograph by Jennifer Owen. 

Submitted by JENNIFER OWEN and GAD PERRY, Depart-
ment of Range, Wildlife and Fisheries Management, Texas Tech 
University, Box 42125, Lubbock, Texas 79409-2125, USA; e-mail: 
gad.perry@ttu.edu.  
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BAVAYIA CYCLURA (Forest Bavayia). PREDATION. Limited 
data available on the New Caledonian skink, Lioscincus 
nigrofasciolatum, indicates that it preys on cockroaches, other large 
insects, and smaller skinks (e.g., Caledoniscincus sp.; Bauer and 
Sadlier 2000. The Herpetofauna of New Caledonia, Society for 
the Study of Amphibians and Reptiles. 310 pp.). Here, we add to 
the data on its prey base with an observation of predation on the 
gecko, Bavayia cyclura. 

We made the observation at 0900 h on 3 December 2002 during 
a field study on laticaudine sea snakes conducted during November-
December on 'hot Porc-Epic (22° 19'S, 166°34'E [datum: IGN 72]; 
elev. 36 m). We captured an adult specimen (estimated at 90 mm 
SVL) of L. nigrofasciolatum on a tree trunk about 6 m from the 
shoreline, on the edge of the open forest following the beach. It 
regurgitated a recently dead adult (49 mm SVL) female Bavayia 
cyclura. 

The skink was photographed and released; the gecko (MNHN 
2002.0763) was deposited in the herpetological collection of the 
National Museum of Natural History, Paris, France. Handling of 
the lizards was done under Permit N° 6034-3588/DRN issued to 
Ivan Ineich by Direction des Ressources Naturelles de la Province 
Sud, New Caledonia. 

Submitted by IVAN INEICH, Museum National d'Histoire 
Naturelle, Departement de Systematique et Evolution, UMS 602 
Taxinomie et Collections (Reptiles), Case courrier n° 30, 25 rue 
Cuvier, F-75005 Paris, France (e-mail : ineich@mnhn.fr ); and 
XAVIER BONNET, CEBC-CNRS UPR 1934, Centre d'Etudes 
Biologiques de Chize, F-79360 Villiers en Bois, France. 

CARLIA MUNDA (NCN). PREDATION; FIRE RESPONSE. 
Few accounts of predation on Australian lizards exist that identify 
predator and prey to a species level. Moreover, sparse data exist 
on the response of most Australian reptiles to fire, despite its wide-
spread occurrence and importance in shaping vegetation associa-
tions (see reviews in Gill et al. [eds.] 1981. Fire and the Australian 
Biota. Australian Academy of Science, Canberra. 582 pp.; Jacobs 
1984. In Cogger and Cameron [eds.], Arid Australia, pp. 131-142. 
Australian Museum, Sydney; Bowman 2003. In Abbot and Bur-
rows [eds.], Fire in Ecosystems of South-west Western Australia, 
pp. 108-118. Backhuys Publishers, Leiden). Data are notably poor 
for species inhabiting Porcupine Grass (Triodia spp.) hummock 
grasslands, a structurally distinctive vegetation unique to Austra-
lia (Suijdendorp 1981. In Gill et al. [eds.], Fire and the Australian 
Biota. pp. 417-424. Australian Academy of Science, Canberra; 
Jacobs, op. cit.) that frequently dominates reptile habitats in arid 
zones on sandy and rocky substrates. Hence, here we document a 
predation event on the lygosomine skink, Carlia munda, and its 
apparent relationship to fire in a Triodia-dominated vegetation near 
the northwest edge of the Great Sandy Desert in Western Austra-
lia. 

At 1930 h (night) on 21 December 1985, MP observed a freshly 
road-killed mature Brown Falcon, Falco berigora berigora, in 
close association with two dead but intact C. munda on the NW 
coastal Hwy 6.7 km S of Cane River Crossing (22°04'S, 115°34'E 
[datum: AUS84]; elev. 30 m). One Carlia had only its tail pro-
truding from the falcon's beak; the other was on the road 10 cm 
from the head of the dead bird; both lizards exhibited no evidence  

of external injury. A fire, visible from 2-3 km away, was still slowly 
burning in a northeasterly direction through the scrub and grass-
land within 10 m of the west side of the road; the burnt area next 
to the road extended for hundreds of meters. The habitat consisted 
of Triodia hummocks with scattered Acacia bushes on a stony 
plain with low stony ridges. Three additional lizard species were 
found on the road during a thorough search of the —100 m along 
which the fire front moved over the next hour. These comprised: 1 
adult Delma nasuta (Pygopodidae); 4 adult Cyclodomorphus 
melanops melanops (Scincidae: Lygosominae), of which 1 female 
later gave birth to 2 live young; and 1 adult Heteronotia binoeii 
(Gekkonidae). These animals were moving from the burning side 
towards the opposite side of the road; as no other reptiles were 
seen on the road on either side of the fire-affected stretch, all were 
probably fleeing the fire. Additionally, one adult Lophognathus 
longirostris (Agamidae) was found active on the ground among 
the blackened Acacia stems remaining next the road. Except for 
the two Carlia, all animals were uninjured. 

The falcon probably obtained the C. munda from foraging at 
the margins of the fire. This and other smaller raptor species such 
as Black Kites, Milvus migrans, are well-known attendants of fires 
by day in the Australian arid zone (e.g., Olsen et al. 1993. Birds of 
Prey and Ground Birds. The National Photographic Index of Aus-
tralian Wildlife/Angus and Robertson, Sydney. 200 pp.), occasion-
ally in aggregations of hundreds (pers. obs.), and fire-margin for-
aging by opportunistic predators is documented in other ecosys-
tems (e.g., Secretary Birds, Sagittarius serpentarius, in African 
veld; Steyn 1982. Birds of Prey of southern Africa. David Philip, 
Cape Town). Similarity in the condition of both C. munda implies 
that both were prey. This record also implies nocturnal foraging 
by the typically diurnal F b. berigora might occur where fire pro-
vides 'artificial' light; Olsen et al. (op. cit.) also report flying and 
calling at night. Both D. nasuta and C. melanops melanops are 
intimately associated with Triodia, so our observations suggest 
that at least some individuals flee burning habitat; whether these 
individuals would use loose soil or burrow refuges, when avail-
able, is unknown. As fires in hummock grassland might be exten-
sive, sometimes lasting for months and passing over hundreds of 
square kilometers (Suijdendorp, op. cit.; pers. obs.), raptor perfor-
mance as lizard predators on advancing fire lines in such habitats 
and its effect on post-fire lizard populations might have special 
interest. 

The two C. munda were deposited as vouchers in the collection 
of the Western Australian Museum (R94385-6); the bird was dis-
carded. Brenda Coulson assisted in the field. Marc Hayes criti-
cally reviewed the manuscript. 

Submitted by DEAN C. METCALFE, PO Box 4056, 
Werrington, New South Wales, Australia 2747 (e-mail: 
dean_metcalfe@yahoo.com.au);  and MAGNUS PETERSON. 
Unit 5/33 Point Walter Rd., Bicton, Western Australia, Australia 
6157 (e-mail: lizardman1955@yahoo.com.au).  

CHAMAELEO GRACILIS (Graceful Chameleon). REPRO-
DUCTION IN FLORIDA. Florida and Hawaii are the two states 
in the United States with the most severe invasive species prob-
lems (U.S. Congress 1993. Harmful Non-indigenous Species in 
the United States. Office of Technology Assessment, OTA-F-565. 
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Government Printing Office, Washington, D.C. 155 pp.). Over the 
last 50 years, increasing numbers of exotic lizard populations have 
been documented as established in Florida, with the number of 
non-native species breeding in the state now exceeding the num-
ber of native species (Meshaka et al. 2004. The Exotic Amphib-
ians and Reptiles of Florida, Krieger Publishing Company, 
Malabar, Florida. 155 pp.). Among the many exotic lizard species 
known to have breeding populations in Florida, only one true cha-
meleon, Chamaeleo calyptratus, is recorded as established (http:/ 
/wld.fwc.state.fl.us/critters/exotics) . Hence, we provide here an 
observation that may indicate that Chamaeleo gracilis also is re-
producing in Florida. 

At ca. 0930 h on 10 December 2004, an adult female C. gracilis 
(ca. 120 mm SVL) was captured walking on the center line of 
Citrus Blvd. in Palm City (27°02.507'N, 80°22.701'W, 
[datum: NAD27]; elev. 3 m). This represents the 2nd capture of a 
C. gracilis in this area, and several other sightings have been docu-
mented (Harold Parker, pers. comm.). The lizard seemed dehy-
drated and physically distressed, and was clearly gravid. After treat-
ment by a veterinarian, it laid 22 eggs, about half of which seemed 
viable. After oviposition, the chameleon remained enlarged with 
additional eggs, but died before it could lay the remaining eggs. 
The overall number of eggs (-45) this specimen contained was 
towards the upper range recorded for the species (Spawls et al. 
2002. A Field Guide to the Reptiles of East Africa. Academic Press, 
London. 543 pp.). 

Multiple sightings of C. gracilis in the same area that includes a 
gravid female with viable eggs suggests that natural reproduction 
of this species might be occurring in Palm City, Florida. 

Submitted by RICHARD M. ENGEMAN, National Wildlife 
Research Center, 4101 LaPorte Ave., Fort Collins, Colorado 80521-
2154, USA (e-mail: Richard.m.engeman@aphis.usda.gov);  
DESTA HANSEN, Hobe Sound Nature Center, P.O. Box 214, 
Hobe Florida 33455, USA; and HENRY T. SMITH, Florida De-
partment of Environmental Protection, Florida Park Service, 13798 
S.E. Federal Highway, Hobe Sound, Florida 33455, USA.  

26-82. Parasites were deposited in the United States National Para-
site Collection (USNPC), Beltsville, Maryland as Oochoristica 
piankai (USNPC 96231) and Pharyngodon hindlei (USNPC 
96232). 

Bursey et al. (1996. J. Helminthol. Soc. Washington 63:215-
221) described Oochoristica piankai from Moloch horridus. Ces-
todes require two hosts (intermediate and definitive) for comple-
tion of their life cycle (Roberts and Janovy 2005. Gerald D. Schmidt 
& Larry S. Roberts' Foundations of Parasitology, 7' h  ed., McGraw 
Hill Higher Education, Boston 702 pp.). The intermediate host of 
0. piankai is unknown; however, Hickman (1963. Pap. Proc. Royal. 
Soc. Tasmania 97:81-104) reported a tenebrionid beetle served as 
the intermediate host of Oochoristica vacuolata. Oochoristica 
piankai has previously been reported from Ctenophorus fordi, C. 
isolepis, C. reticulatus, and Nephrurus laevissimus (Bursey and 
Goldberg 1999. Comp. Parasitol. 66:175-179; Goldberg et al. 2000. 
Comp. Parasitol. 67:108-114). Baylis (1930. Ann. Mag. Nat. Hist. 
10:354-366) previously reported Pharyngodon hindlei in the skink 
Tiliqua scincoides. Pharyngodon hindlei is a member of the 
Oxyuroidea all of which have direct life cycles that do not involve 
an intermediate host (Anderson 2000. Nematode Parasites of Ver-
tebrates. Their Development and Transmission, 2 11d ed., CABI Pub-
lishing, Oxford, United Kingdom. 650 pp.). Infection likely oc-
curs by exposure to substrate that has been contaminated with fe-
ces containing eggs. Egernia formosa is the second host recorded 
for this nematode. Egernia formosa represents a new host record 
for both 0. piankai and P. hindlei. 

We thank Christine Thacker (LACM) for permission to exam-
ine E. formosa and Dustin Goto (Whittier College) for assistance 
with dissections. 

Submitted by STEPHEN R. GOLDBERG, Department of 
Biology, Whittier College, Whittier, California 90608, USA (e-
mail: sgoldberg  @whittier.edu ); and CHARLES R. BURSEY, De-
partment of Biology, Pennsylvania State University, Shenango 
Campus, Sharon, Pennsylvania 16146, USA (e-mail: 
cxb@psu.edu).  

EGERNIA FORMOSA (Goldfields Crevice-skink). EN-
DOPARASITES. Egernia formosa is a medium-sized (adults 80 
mm SVL) skink known from the interior of Western Australia 
(Cogger 1996. Reptile & Amphibians of Australia, 6th ed., Ralph 
Curtis Publ., Sanibel Island, Florida. 808 pp.). To our knowledge, 
no previous reports of parasites exist for E. formosa. The purpose 
of this note is to report the cestode Oochoristica piankai and the 
nematode Pharyngodon hindlei from E. formosa. 

We examined 4 E. formosa (LACM 56427, 56431-56433; mean 
SVL = 92 mm ± 8.4 SD, range: 83-101 mm) collected January 
1968, 70 km SW Wiluna, Western Australia, (27°05'S, 119°37'E, 
[datum: AGD66]; elev. 503 m) in the herpetology collection of 
the Natural History Museum of Los Angeles County (LACM), 
Los Angeles, California. The stomachs had previously been re-
moved; the small and large intestines and body cavity were exam-
ined for helminths. Found in the small intestine of one skink 
(LACM 56432) were 15 0. piankai (prevalence: number infected/ 
number examined x 100 = 25%). All 4 skinks contained P. hindlei 
in the large intestines (prevalence = 100%), mean intensity (mean 
number helminths per infected lizard) = 62.8 ± 25.9 SD, range: 

EGERNIA STRIATA (Elliptical-eye Skink). ENDOPARA-
SITES. Egernia striata is a medium-sized (100 mm SVL adults) 
skink widely distributed through the interior of western to south-
western Northern Territory and northwestern South Australia 
(Cogger 1996. Reptiles & Amphibians of Australia, 6th ed., Ralph 
Curtis Publ., Sanibel Island, Florida, 808 pp.). To our knowledge, 
the only parasites previously reported from E. striata are the nema-
todes: Parapharyngodon kartana, Pharyngodon tiliquae, 
Wanaristrongylus ctenoti (Goldberg and Bursey 2000. Trans. Royal 
Soc. S. Aust. 124:127-133), Johnpearsonia egerniae (Durette-
Desset et al 1994. Parasite 1:153-160), Physalopteroides filicauda, 
Skrjabinoptera goldmanae, and Wanaristrongylus papangawurpae 
(Jones 1995. Aust. J. Zool. 40:115-126). The purpose of this note 
is to report the pentastome Kiricephalus from E. striata. 

One pentastome nymph was found in the body cavity of one 
female E. striata (95 mm SVL) from the herpetology collection of 
the Natural History Museum of Los Angeles County (LACM) 
collected 4 January 1968, 34 km W. Lorna Glen Homestead 
(26°14'S, 121°13'E, [datum: AGD66]; elev. 500 m), Western Aus-
tralia; the E. striata was catalogued as LACM 56562. The 
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pentastome nymph was cleared in cederwood oil and identified as 
Kiricephalus sp.; it was deposited in the United States National 
Parasite Collection (USNPC), Beltsville, Maryland as USNPC 
95509. 

Nymphs of Kiricephalus sp. have been reported from anurans 
and snakes, but only two species of lizards: Hemidactylus frenatus, 
Japalura swinhonis (Bursey and Goldberg 2004. J. Parasitol. 
90:1428-1433). Intermediate hosts include insects. After inges-
tion by a lizard, Kiricephalus larvae hatch, whereupon they meta-
morphose into nymphs that are infective to a final host that preys 
on the lizard (Roberts and Janovy 2005. Gerald D. Schmidt & 
Larry S. Roberts' Foundations of Parasitology, 7 th  ed., McGraw 
Hill Higher Education, Boston, 702 pp). E. striata is a new host 
record and Australia is a new locality record for Kiricephalus sp. 
We thank Christine Thacker (LACM) for permission to examine 
E. striata. 

Submitted by STEPHEN R. GOLDBERG, Department of 
Biology, Whittier College, Whittier, California 90608, USA (e-
mail: sgoldberg@whittier.edu);  and CHARLES R. BURSEY, 
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FURCIFER OUSTALETI, FURCIFER RHINOCERATUS 
(NCN). DENSITY. Habitat destruction and collection pressure 
due to herpetocultural popularity threatens many Malagasy cha-
meleons (Jenkins et al. 1999. Oryx 33:37-45). Fieldwork has fo-
cused on needed species inventories, but sparse attention has been 
devoted to estimating population densities, data required to reli-
ably estimate the effects of habitat destruction and direct exploita-
tion on chameleon populations (Jenkins et al., op. cit.). In particu-
lar, data on the genus Furcifer are notably sparse. Hence, we pro-
vide density data on Furcifer oustaleti and F rhinoceratus from 
western Madagascar. 

Our estimates of density and relative abundance were obtained 
in a dry deciduous forest habitat during a six-week survey (July-
August 1997) on chameleons in Ampijoroa (46°19'E, 16°23'S [da-
tum: WGS72]; elev. —300 m). A total of 8 km was surveyed that 
comprised 288 different 30-m transects in two different forest sub-
types: low canopy (k) and high canopy (hc). We distinguished 
these categories visually, respectively, as corresponding to a canopy 
< 12 m versus 12 m. Transects were run using headlamps start-
ing at dusk until all transects were surveyed; this usually spanned 
the period 1900-2300 h. Twelve different transects were surveyed 
each night for 24 nights. Relative abundances were estimated as 
the total number of individuals of each species seen divided by 
distance covered. We tested for differences in relative abundance 
between the forest subtypes using a Mann-Whitney test; each 
sample night was a data point. Absolute densities were estimated 
using distance sampling (Buckland et al. 1993. Distance Sampling: 
Estimating the Abundance of Ecological Populations. Chapman 
and Hall, London. 446 pp.). 

A total of 111 individuals were located. Forty of 53 F. 
rhinoceratus were in high canopy forest; similarly, 50 of 58 F 
oustaleti were in the same forest subtype. We found no significant 
difference in species composition between forest subtypes 
(x2  = 5.99, P= 0.23), so the species were grouped for further analy- 

sis. Relative abundance in high canopy habitat (mean = 1.6 indi-
viduals/100 m, Nhe  = 17) was significantly higher than in low 
canopy habitat (mean = 0.8 individuals/100 m, Nh  = 8; P < 0.05). 
Densities (confidence intervals in parens) ranged from an average 
of 5.8 (3.3-10.2) individuals/ha in the low canopy subtype to 13.9 
(7.4-26.2) individuals/ha in the high canopy subtype. 

Our density estimates are considerably lower than estimates for 
similar rainforest species obtained using similar methods (-33 
individuals/ha; Jenkins et al., op. cit.). The ecological basis of 
underlying differences between the canopy subtypes we exam-
ined, and between rainforest and deciduous dry forest habitats are 
not known, but may be related to abundance of chameleon prey 
items which are likely to be sensitive to microhabitat conditions. 

We thank Departement des Eaux et Forets, and the Association 
National pour la Gestion des Aires Proteges for permission to do 
this work, and the Royal Geographical Society for funding. 
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FURCIFER OUSTALETI, FURCIFER RHINOCERATUS 
(NCN). PREDATION. About half of all known chameleon spe-
cies are from Madagascar (Glaw and Vences. 1994. 2nd Edition. 
Zoologisches Forshunginstitut and Museum Alexander Koenig, 
Bonn. 480 pp.), and many of these are threatened by habitat de-
struction (Raxworthy et al. 2003. Nature 426:837-841). Details 
of their spatial distribution are increasingly well described 
(Raxworthy et al., op. cit.), but almost nothing is known about 
their role in Malagasy food webs. Hence, we report observations 
of predation events on two species of Furcifer by three different 
predators, and indirect evidence of predation by a fourth predator. 
We made all observations in a dry deciduous forest habitat during 
a six-week survey (July—August 1997) in Ampijoroa (46°19'E, 
16°23'S [datum: WGS72]; elev. —300 m). 

On 2 July 1997, we encountered an adult Big-eyed Snake, 
Mimophis mahafalensis (ca. 80 cm total length) along a forest path 
entwined around an adult male Furcifer rhinoceratus (-180 mm 
total length). Although the chameleon was still alive, it had lost its 
colouration and was almost completely white. The chameleon 
ceased struggling ca. 5 min after the initial detection, whereupon 
the snake began to ingest it headfirst. Complete ingestion of the 
chameleon was quite rapid and took a little less than 10 min. M. 
mahafalensis is a common, mostly terrestrial opisthoglyphous 
colubrid common in dry habitats (Glaw and Vences, op. cit.; Henkel 
and Schmidt 2000. Amphibians and Reptiles of Madagascar and 
the Mascarene, Seychelles, and Comoro Islands, Krieger Publish-
ing Co., Malabar, Florida. 316 pp.), so it may have encountered 
the chameleon while the latter was crossing the forest path. 

On 9 July, soon after its release, we observed a juvenile female 
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E rhinoceratus (-80 mm total length) captured by a previously 
unobserved large adult male F oustaleti (-600 mm total length). 
The larger chameleon was on a bush about 0.5 m high, and ex-
tended its tongue over at least 0.3 m to make the capture. The 
smaller chameleon's skull was crushed instantly between the 
predator's jaws. F oustaleti is the largest of all known chameleon 
species (Glaw and Vences, op. cit.; Henkel and Schmidt, op. cit.), 
and this observation substantiates other reports that small verte-
brates, as well as the more typical insect fare, are dietary compo-
nents for this species. 

On 12 July 1997, an adult Crested Coua, Coua cristata, was 
observed capturing a female adult F oustaleti (-300 mm total 
length). The interaction had begun prior to our encountering the 
chameleon. The chameleon clung to a slender stem ca. 0.5 m off 
the ground. The C. cristata pecked at the chameleon four times, at 
roughly one minute intervals, hopping backwards between pecks. 
The chameleon rose in a defensive position to meet each peck 
with its two forelegs outstretched and its mouth wide open, its tail 
wrapped around the stem for balance. After being pecked the fourth 
time, it fell to the ground; the C. cristata picked it up in its beak 
and ran off into the undergrowth. Crested Couas are known to 
feed by carefully searching dense foliage and inspecting branches 
(Langrand 1990. Guide to the Birds of Madagascar. Yale Univer-
sity Press, New Haven, Connecticut. 364 pp.); such detailed in-
vestigative behavior might explain how it detected the cryptic cha-
meleon. 

During July 1997, we found > 17 skulls of F oustaleti beneath 
the nest of a buzzard, Buteo brachypterus, in a large tree. The 
skulls were clean, not in regurged pellets. Buteo brachypterus of-
ten sit on observation posts in forests (Langrand, op. cit.). This 
may reflect survey behavior that could contribute to this raptor's 
apparent success as a chameleon predator despite their crypsis. 

We thank Departement des Eaux et Forets, and the Association 
National pour la Gestion des Aires Proteges for permission to do 
this work, and the Royal Geographical Society for funding. We 
also thank Marc Hayes for suggestions to the manuscript. 

Submitted by JESSICA METCALF, Max Planck Institute for 
Demographic Research, Konrad-Zuse-Strafe 1, 18057 Rostock, 
Germany (e-mail: jessicametcalf@hotmail.com);  NICK BAYLY, 
The Wetland Trust, Elm's Farm, Pett Lane, Icklesham, East Sus-
sex, TN36 4AH UK; MICHEL BISOA, Dept de Biologie 
Animale, Faculte des Sciences, BP 906, Antananarivo 101, Mada-
gascar; JEANNENEY RABEARIVONY, Dept de Biologie 
Animale, Faculte des Sciences, BP 906, Antananarivo 101, Mada-
gascar; ALEX STEWART-JONES, Ecology and Evolutionary 
Biology, School of Biological Sciences, Bassett Crescent East, 
Southampton S016 7PX, UK. 

GAMBELIA WISLIZENII (Leopard Lizard). OPHIOPHAGY. 
Predation on vertebrates is well known in leopard lizards 
(Gambelia). Other lizards comprise most vertebrate prey (Pack 
1922. Proc. Biol. Soc. Washington 35:1-4, Knowlton and Tho-
mas 1936. Copeia 1936:61 66, McCoy 1967. Amer. Midl. Nat. 
77:138-146, Tanner and Krogh 1974. Herpetologica 30:63-72, 
Pianka and Parker 1976. Herpetologica 32:95-114), but small 
mammals are also occasionally eaten (Pietruszka et al. 1981. J. 
Herpetol. 15:249-250). Notably, unlike the closely related 

Crotaphtyus collaris, which are known to eat snakes (Best and 
Pfaffenberg 1987. Southwest Nat. 32:415-426; Baird 2000. 
Herpetol. Rev. 31:104), Gambelia wislizenii is not recorded as 
being ophiophagous. Here, we document an instance of G. 
wislizenii having taken a Western Shovel-nosed Snake, Chionactis 
occipitalis. 

At ca. 1000 h on the 29 May 2003, we captured an adult male 
G. wislizenii on the Barry M. Goldwater Range (BMGR), Yuma 
Co., Arizona (32°27'38.5"N, 114°28'48.9"W [datum: WGS84]; 
elev. 116 m). The animal was first spotted fleeing from under a 
creosote bush (Larrea tridentata) in a dune area before eventually 
disappearing into a hole ca. 80 m away. We retrieved the exhausted 
animal from the hole and noticed its stomach was greatly distended. 
Opening the mouth revealed the tail of a snake protruding from 

Fla 1. a) Adult Chionactis occipitialis eaten by Gambelia wislizenii. 
b) Arrow denotes bite mark posterior to the head. 
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the esophagus; removal of the snake revealed that the G. wislizenii 
(103.5 mm SVL, 33.5 g) had eaten a C. occipitalis (340.3 mm 
total length, 7.8 g). Thus, the prey was over 3 times the length and 
weighed 23% of the body mass of the G. wislizenii (Fig. la). We 
found four bite points on the Chionactis, all within the first 18 cm 
of the head. The most substantial of these bites was 5 mm behind 
the head (Fig. lb), having torn the skin away, leaving the underly-
ing musculature exposed. 

Although Crotaphytus is known to immobilize prey by crush-
ing the head, the "torso compression" behavior evidenced here is 
consistent with that of Gambelia feeding on other vertebrates 
(Lappin 1999. Ph.D. Dissertation, Univ. California, Berkeley; 
Pietruszka et al. 1981. J. Herpetol. 15:249-250). The predomi-
nately fossorial and crepuscular/nocturnal activity of C. occipi-
talis (Brattstrom 1952. Herpetologica 8:61-63) would appear to 
make it an unlikely prey item for G. wislizenii. However, rather 
extensive diurnal activity has been reported for C. occipitalis in 
this region (Rorabaugh 2002. Sonoran Herpetol. 15:32-33), sug-
gesting it may be more common in the diet of diurnal predators 
then we would predict from this initial observation. 

We thank the Natural Resource Division of the Marine Corps 
Air Station in Yuma, Arizona for access to the BMGR range and 
Bryan Morrill for help in the field. 

Submitted by JAY J. MEYERS, Northern Arizona University, 
Flagstaff, Arizona 86011, USA (e-mail: jjm@dana.ucc.nau.edu);  
and ANTHONY HERREL and BIEKE VANHOOYDONCK, 
University of Antwerp, B-2610 Antwerp Belgium. 

GAMBELIA WISLIZENH (Long-nosed Leopard Lizard). AR-
BOREAL BEHAVIOR. In the North American southwest, leop-
ard lizards (genus Gambelia) are characteristically ground dwell-
ing (Stebbins 2003. A Field Guide to Western Reptiles and Am-
phibians, 3rd ed., Houghton-Mifflin, New York. 533 pp.; Smith 
1946. Handbook of Lizards, Comstock Publishing Co., Ithaca, New 
York. 557 pp.). In G. wislizenii, climbing is not mentioned in sev-
eral substantive ecological studies of this species (Parker and 
Pianka 1976. Herpetologica 32:95-114; Tanner and Krogh 1974. 
Herpetologica 30:63-72), and to our knowledge, only a few records 
exist of climbing in this species. Clark (1974. Trans. Kansas Acad. 
Sci. 77:68) observed a G. wislizenii perched 30 cm off the ground 
in a shrub, and Miller and Stebbins (1964. The Lives of Desert 
Animals in Joshua Tree National Monument. University of Cali-
fornia Press, Berkeley. 452 pp.) mentioned collecting an individual 
on top of a "massive rock 30 feet from the ground." Crowley and 
Pietruszka (1983. Anim. Behay. 31:1055-1060) commented that 
this species often climbs into shrubs or onto rocks, but did not 
provide additional information. For this reason, we augment the 
limited data on climbing in G. wislizenii with an observation from 
the Mojave Desert of California (USA). 

At 0930 h (PST) on 13 September 2003, we observed a juvenile 
(70 mm SVL, 7.6 g, sex undetermined) G. wislizenii perched on 
the vertical stump of a dead Joshua Tree (Yucca brevifolia). The 
site, 9 km NW of Pilion Hills, Los Angeles County (117°42'W, 
34°29'N [datum: WGS84]; elev. 1070 m), is on the edge of the 
Mojave Desert in Joshua tree woodland and creosote scrub habi-
tat. The lizard was perched 117 cm above the ground in full sun-
light and oriented 15-20° from vertical on the 134-cm high stump. 

Air temperature at time of capture was estimated at 32.0°C (data 
from Saddleback Butte 22 km to the NW). 

Arboreality in other desert lizards is sometimes attributed to 
thermoregulatory behavior (e.g., Adolph 1990. Ecology 71:315-
327), but climbing is probably not an important part of the ther-
moregulatory repertoire of G. wislizenii because this behavior 
seems infrequent (but see Crowley and Pietruszka, op. cit., for an 
alternative view). Detailed accounts of thermoregulatory behav-
ior in G. wislizenii are lacking, although McCoy (1967. Amer. Midl. 
Nat. 77:138-146) describes diel activity consistent with the ther-
moregulatory pattern well known for many desert lizards, seeking 
shade during the hotter parts of the day and basking in the sun 
either on the ground or on rocks in the morning and late after-
noon. Gambelia wislizenii may use arboreal perches to survey for 
and ambush Side-blotched Lizards (Um stansburiana), a common 
prey item that is abundant at this site and sometimes is observed 
to climb Joshua Trees (SCA, pers. obs.). 

Submitted by SEAN FOGARTY and STEPHEN C. ADOLPH, 
Department of Biology and Center for Environmental Studies, 
Harvey Mudd College, 301 E. Twelfth St., Claremont, California 
91711, USA; e-mail: adolph@hmc.edu.  

GERRHONOTUS PARVUS (Pygmy Alligator Lizard). MAXI-
MUM SIZE. Gerrhonotus parvus, an anguid endemic to Nuevo 
Leon, Mexico, is known from only three specimens 55.0-71.7 mm 
SVL in size (Knight and Scudday 1985. Southwest. Nat. 30: 89-
94; Banda-Leal et al. 2002. Southwest. Nat. 47:614-615). The larg-
est, an adult female (71.7 mm SVL), was maintained in captivity 
for five years before being described as the paratype (Knight and 
Scudday, op. cit.). Here, we report on additional individuals of G. 
parvus that increase the known maximum size. 

Since the collection of the third known specimen in May 2001 
(Banda-Leal et al., op. cit.), we have found four additional G. 
parvus. These lizards, all adult males, ranged in size from 65.8 to 
76.5 mm SVL. All were found in arid transition woodland charac-
terized by oak (Quercus sp.), agaves (Agave spp.), sotol (Dasylirion 
sp.), and extensive outcrops of limestone at elevations of 1600-
1650 m. The largest of the four, found dead in a canyon bottom 
near San Isidro, Municipio Santiago, Nuevo Le6n, on 11 October 
2004, represents the largest known E. parva. It had an unbroken 
tail 130.0 mm long, and a mass of 8.1 g. 

The largest G. parvus (UANL 6675) was deposited in the 
Universidad Aut6noma de Nuevo Leon herpetological collection. 
Research and collecting were conducted under the authority of 
SEMARNAT scientific research permits OFICIO NUM/SGPA/ 
DGVS/01612 and 01454 issued to DL. 

Submitted by JAVIER BANDA, Museo del Desierto, Prol. Perez 
Trevino #3745, Parque Las Maravillas, Saltillo, Coahuila, C.P. 
25015, Mexico; ROBERT W. BRYSON, JR., Department of 
Biological Sciences, University of Nevada, 4505 Maryland Park-
way, Las Vegas, Nevada 89154-4004, USA (e-mail: 
brysonjr@unlv.nevada.edu);  and DAVID LAZCANO, 
Laboratorio de Herpetologla, Universidad Aut6noma de Nuevo 
Leon, Apartado Postal - 513, San Nicolas de los Garza, Nuevo 
Le6n, C.P. 66450, Mexico. 
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GONOCEPHALUS ABBOTTI (Abbott's Anglehead Lizard). 
ENDOPARASITES. Gonocephalus abbotti is known from Ma-
laysia and southern Thailand (Denzer and Manthey 1991. Raffles 
Bull. Zool. 39:309-322). We know of no reports of endoparasites 
from this species. The purpose of this note is to report two species 
of nematodes from G. abbotti. 

One male G. abbotti (175 mm SVL) was collected 11 August 
2004 in the Temengor Forest Reserve, Perak State, (05°24'-34'N, 
101°33'-39E [datum: AGD84]; elev. 750 m), West Malaysia. It 
was deposited in the La Sierra University Herpetological Collec-
tion as LSUHC 7035. Two species of nematodes were present in 
the body cavity and preserved in 10% formalin. The nematodes 
were cleared in a drop of concentrated glycerol and identified as 
Orneoascaris sandoshami (1 female, 1 male) and Gonofilaria 
rudnicki (2 females, 4 males). The nematodes were deposited in 
the United States National Parasite Collection, Beltsville, Mary-
land as: Orneoascaris sandoshami (USNPC 95687) and 
Gonofilaria rudnicki (USNPC 95688). 

Orneoascaris sandoshami is known only from a captive 
Megophrys montana (Sprent 1985. Ann. Parasit. Hum. Comp. 
60:33-55). Gonofilaria rudnicki has previously been found in 
Gonocephalus borneensis, Acanthosaura armata and Limnonectes 
macrodon from Malaysia (Mullin 1973. Proc. Helm. Soc. Wash. 
40:282-285). Gonocephalus abbotti represents a new host record 
for both 0. sandoshami and G. rudnicki. 

The G. abbotti was collected under authority of permit 40/200/ 
19SJ.1105 issued to LLG by the Environmental Planning Unit of 
West Malaysia. 

Submitted by STEPHEN R. GOLDBERG, Department of 
Biology, Whittier College, Whittier, California 90608, USA (e-
mail: sgoldberg@whittier.edu);  CHARLES R. BURSEY, Depart-
ment of Biology, Pennsylvania State University, Shenango Cam-
pus, Sharon, Pennsylvania 16146, USA (e-mail: cxb13@psu.edu);  
and L. LEE GRISMER, Department of Biology, La Sierra Uni-
versity, Riverside, California 92515, USA (e-mail: 
lgrismer@lasierra.edu).  

HELODERMA HORRIDUM HORRIDUM (Mexican Beaded 
Lizard). UNUSUAL HABITAT. Heloderma horridum horridum 
is a tropical lizard distributed along the Pacific coastal areas of 
Mexico (Sonora, Sinaloa, Jalisco, Morelos, Guerrero, Oaxaca, 
Chiapas) and lowland Guatemala (Bogert and Martin Del Campo, 
1956. Bull. Amer. Mus. Nat. Hist. 109:1-238). Here, we report an 
observation of H. h. horridum from a habitat atypical for the spe-
cies at an elevation higher than all previous records. 

At ca. 1800 h on 11 June 2004, OMV encountered an adult (730 
mm SVL) H. h. horridum walking across a dirt road of 4 m wide 
in the Reseva Estatal Sierra de Nanchititla, Estado de Mexico, 
Mexico (18°51'31.4"N, 100°25'34.7"W, datum: NAD27; elev. 1861 
m). The habitat consisted of a mixed Quercus elliptica and Pinus 
oocarpa forest. 

This vegetation association is atypical for this venomous lizard, 
which is typically found in tropical deciduous forest and thorn 
scrub forest (Bogert and Martin Del Campo, op. cit.). Moreover, 
the record is 332 m higher than the highest elevation at which H. 
h. horridum has been previously recorded and expands their known 
distribution 20 km south (Aguilar-Miguel et al. 2003. Herpetol. 

Rev. 34:384). 
A color photographic voucher (CNAR-IBH RF 024) of the H. 

h. horridum was deposited in the herpetological collection of 
Instituto de Biologia, Universidad Nacional Autonoma de Mexico. 

Submitted by OCTAVIO MONROY-VILCHIS, OSWALDO 
HERNANDEZ-GALLEGOS, and FELIPE RODRIGUEZ-
ROMERO, Facultad de Ciencias, Centro de Investigacion en 
Recursos Bieticos—CIRB, Universidad Autonoma del Estado de 
Mexico, Instituto Literario # 100, 50000, Toluca, Estado de Mexico, 
Mexico (e-mail: omv  @uaemex.mx ). 

LAMPROPHOIJS DELICATA (Delicate Skink, Rainbow Skink). 
INTRODUCTION. Lord Howe Island, a 1455-ha island ca. 700 
km NE of Sydney off the New South Wales coast (31 030'-31 036' 
S; 159°00'-159°17' E), was listed as a World Heritage Site in 1982 
because of its high conservation value (Hutton 1986. Lord Howe 
Island. Conservation Press, Canberra, Australia. 157 pp.). It has 
unique biota and landforms, with a very high degree of endemism, 
including two endemic lizards (Hutton, op. cit.). Introduced taxa, 
which include the Ship Rat, Rattus rattus, a problem for the en-
demic lizards, have been documented on Lord Howe Island 
(Cogger 1971. Proc. Linn. Soc. New South Wales 96:23-38), but 
no documentation of introduced lizards existed. Hence, we report 
the extensive establishment of the eastern Australian skink, 
Lampropholis delicata on Lord Howe Island. 

Over the interval 28-30 November 1998, the we undertook a 
lizard survey of Lord Howe Island in part to determine the valid-
ity of recent reports about the presence of L. delicata. We observed, 
captured and identified lizards wherever we saw them in all major 
habitats on the island. The island, ca. 11 km long and 2.8 km wide 
at its widest point, is roughly dumbbell-shaped, with two volcanic 
mountains (Lidgbird and Gower) dominating the south end, and 
low hills of basaltic origin in the north. Alluvial lowlands occur 
between these regions, and provide the area of human habitation 
and most of the adjacent farmland. The habitats that we visited 
were cultivated urban gardens and associated uncultivated urban 
vegetation, coastal grassland, beaches, low shrubland on the north-
ern end of the island and closed palm and broad-leaf forest on the 
south end of the island. We only surveyed half way up the 777-m 
Mt Lidgbird, and did not visit 875-m Mt Gower. We found L. 
delicata in both urban/semi-urban (Middle Beach Road, adjacent 
to the Aquatic Club, in front of "Pinetrees" resort) and undisturbed 
areas (Catalina crash site, track up Malabar Hill) in the hills to the 
north of the township of Lord Howe Island. Nests of eggs were 
also located under clumps of soil in the cultivated urban gardens 
at Pinetrees resort. We did not locate L. delicata at the southern 
mountainous end of the island. On the urban and northern end of 
Lord Howe Island, L. delicata was abundant (10s to 100s per hect-
are). 

Precisely how long L. delicata has been established on Lord 
Howe Island is unknown, but an earlier extensive survey (Cogger, 
op. cit.) did not record it. Thus, L. delicata probably has been 
present on Lord Howe Island for < 30 years. As L. delicata has 
been introduced (presumably in cargo) to both New Zealand (Gill 
and Whitaker 1996. New Zealand Frogs and Reptiles. Bateman 
Field Guides, David Bateman Ltd., Auckland, New Zealand. 112 
pp.) and the Hawaiian Islands (Baker 1979. Pacific Sci. 33:207— 
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212), and as its distribution on Lord Howe Island is centered on 
human-altered areas, it probably also travelled to Lord Howe Is-
land with cargo. Lampropholis delicata has the potential to im-
pact the endemic Lord Howe Island skink, "Cyclodina" 
lichenigerum, a species that has greatly declined in the face of 
human occupation of the island (Cogger, op. cit.). Lampropholis 
delicata is thought to be out-competing Lipinia noctua, and possi-
bly Emoia cyanura, in Hawaii (Baker, op. cit.), although these 
species are smaller than C. lichenigerum. Elements of the endemic 
invertebrate fauna on Lord Howe Island (still largely undocu-
mented) might also be at risk; L. delicata eats a wide range of 
invertebrates in Hawaii. On the Hawaiian Islands, L. delicata oc-
curs in both open and vegetated habitats, as well as urban areas, 
and also at high altitude (Baker, op. cit.). Hence, we predict that L. 
delicata will eventually inhabit the whole of Lord Howe Island, 
including Mt Gower and Mt Lidgbird, which are not as high as L. 
delicata occurs in Hawaii (1220 m) (Baker, op. cit.). The invasive 
nature of L delicata means that care should be taken to prevent its 
spread to adjacent islands. 

We collected five vouchers and tissue samples (South Austra-
lian Museum R51734-38, plus two neonates hatched from eggs, 
R52444-45) for future genetic analysis to identify the source of 
the founder population. This work was conducted under Scien-
tific Investigation License 2434 from the NSW National Parks 
and Wildlife Service and University of Sydney Animal Care and 
Ethic Approval L04/9-98/1/2829. 

Submitted by MARK N. HUTCHINSON, Department of Her-
petology, South Australian Museum, North Terrace, Adelaide, 
South Australia 5000, Australia; MICHAEL B. THOMPSON, 
School of Biological Sciences and Wildlife Research Institute 
(A08), University of Sydney, NSW 2006, Australia (e-mail: 
thommo@bio.usyd.edu.au);  and JAMES R. STEWART, Depart-
ment of Biological Sciences, East Tennessee State University, 
Johnson City, Tennessee 37614, USA. 

LEIOCEPHALUS CARINATUS ARMOURI (Northern Curly-
tailed Lizard). CANNIBALISM. Florida is one of two states in 
the United States with the most severe invasive species problems 
(U.S. Congress, 1993. Harmful Non-indigenous Species in the 
United States. Office of Technology Assessment, OTA-F-565, 
Government Printing Office, Washington, D.C.). Leiocephalus 
carinatus armouri, one of many species of introduced lizard in 
Florida, has been rapidly expanding its range (Smith et al., in press, 
International Biodeterioration and Biodegradation; Smith and 
Engeman 2003. Florida Park Service Technical Report, Hobe 
Sound, Florida). The few dietary studies on L. carinatus indicate 
that prey is almost entirely comprised of insects (Callahan 1982. 
Geographical and ecological distribution of the lizard Leiocephalus 
carinatus armouri in South Florida. MA Thesis, University of 
South Florida, Tampa, Florida.). Meshaka et al. (2004. The Exotic 
Amphibians and Reptiles of Florida. Krieger Publishing Company, 
Malabar, Florida. 166 pp.) likewise reported 60 lizards collected 
from Palm Beach County consumed mostly beetles, roaches, and 
ants, with 11 other invertebrate taxa also represented. However, 
Callahan (op. cit.) observed Northern Curly-tailed Lizards cap-
ture two exotic Anolis sagrei, and Schoener et al. (2002. Ecol. 

Monogr. 72:383-407) showed that experimental introductions of 
L. carinatus to small tropical islands had immediate major nega-
tive effects on A. sagrei population density. Here we add to range 
of observations of saurophagy in L. c. armouri with an observa-
tion of cannibalism from Florida, USA. 

On 6 Feb 2004, a mostly sunny day (24-25°C air temperature), 
CLD observed a basking adult L. c. armouri with a smaller lizard 
in its mouth in the parking lot of Tequesta Shoppes (105-191 US 
Hwy 1) in Tequesta (25 °67.669'N, 080°05.059W [datum: WGS84]; 
elev. 5 m). Upon collection of the 93 mm SVL lizard, its prey 
(already dead when captured) was found to be another L c. armouri 
55 mm SVL. Despite the observations of predation on A. sagrei, 
this is the first evidence of cannibalism in L. carinatus, a phenom-
enon that could produce ontogenetic shifts in habitat use. 

Submitted by CHRISTOPHER L. DEAN, Florida Department 
of Environmental Protection, Florida Park Service Student Intern 
Program, 13798 S.E. Federal Highway, Hobe Sound, Florida, 
33455, USA; RICHARD M. ENGEMAN, National Wildlife 
Research Center, 4101 LaPorte Ave., Fort Collins, Colorado 
80521-2154, USA (e-mail: richard.m.engeman@aphis.usda.gov);  
HENRY T. SMITH, Florida Department of Environmental Pro-
tection, Florida Park Service, 13798 S.E. Federal Highway, Hobe 
Sound, Florida 33455, USA; and WALTER E. MESHAKA, JR., 
The State Museum of Pennsylvania, 300 North Street, Harrisburg, 
Pennsylvania 17120, USA. 

LIOLAEMUS PETROPHILUS (NCN). PREDATION. Birds are 
often reported to feed on lizards (e.g., Terres 1991. The Audubon 
Society Encyclopedia of North American Birds. Wing Books, New 
York, New York. 1109 pp.; Trejo et al. 2003. Herpetol. Rev. 
34:145), but field observations of such predation are infrequent. 
Hence, we report an observation of a Black-bellied Shrike-tyrant 
(Agriornis montana) preying on a Liolaemus petrophilus from 
southern Argentina. 

Our observation was made during a herpetological and ornitho-
logical survey of the Somuncura Plateau, Valcheta Department, 
Rio Negro Province (41°07'41.4"S, 66°49'21.3"W [WGS 84], elev. 
800 m) using 8 x 30 binoculars from a distance of ca. 15 m. At ca. 
1600 h on 4 January 2002, CHFP observed an adult male Black-
bellied Shrike-tyrant attack a subadult (ca. 120 mm total length) 
L. petrophilus. The lizard had been basking for 10 min on a large 
boulder at the edge of a small rocky canyon when the bird was 
first observed perched on the top of a small shrub at least 8 m 
from the lizard. After 2-3 min, the bird attacked and seized the 
lizard with his bill across the neck and upper thorax. After the bird 
secured the lizard, it flew to a rock 1-2 m away, where it pecked at 
the lizard and beat it against the rock. After the lizard appeared 
immobile, the bird laid the lizard on the rock, observed it for a few 
seconds before giving it several more pecks, then it seized the 
lizard across the first third of his body and flew off. 

Liolaemus petrophilus is a medium-sized (< 99 mm SVL) diur-
nal lizard inhabiting rocky outcrops in Patagonian steppe of the 
Rio Negro and Chubut Provinces, Argentina (Cei 1986. Museo 
Regionale di Scienze Naturali Torino, Monographie 4:1-528). 
Nothing is known about its predators. The Black-bellied Shrike-
tyrant is an active diurnal predator that is commonly found in high-
Andean steppes, pre-puna and mountain grassland in Argentina 

Herpetological Review 36(4), 2005 	 451 



(De la Perla. 1988. Guia de Ayes Argentinas. Passeriformes IV. 
Literature of Latin America, Buenos Aires. 114 pp.). This is the 
first record of predation of L. petrophilus by a Black-bellied Shrike-
tyrant. 

Submitted by CRISTIAN HERNAN FULVIO PEREZ, 
Agustin Alvarez 1182 "A", 8000, Bahia Blanca, Buenos Aires, 
Argentina (e-mail: liolaemu@criba.edu.ar);  and LUCIANO 
JAVIER AVILA, CENPAT-CONICET, Boulevard Almirante 
Brown s/n, U9120ACV, Puerto Madryn, Chubut, Argentina (e-
mail: avila@cenpat.edu.ar).  

LIOLAEMUS SANJUANENSIS (NCN). REPRODUCTION. 
Liolaemus sanjuanensis, endemic to the Sierra de Pie de Palo in 
western Argentina, has an ambiguous conservation status as it is 
listed as a species for which "insufficient knowledge" exists 
(Lavilla et al. 2000. Categorizacion de los Anfibios y Reptiles de 
la Republica Argentina. Asoc. Herp. Argentina. 97 pp.). Acosta et 
al. (2004. Herpetol. Rev. 35:171) and Buff et al. (2002 Actas XVI 
Reunion de Comunicaciones. La Plata, Argentina. 38 pp. 
[www.fcnym.unlp.edu.ar/xvirch])  recorded observations on body 
temperature and morphology based on relatively few lizards (N = 
31), providing the only published data on the biology of L. 
sanjuanensis biology. Hence, we add the first data addressing 
reproductive ecology of this species. 

We conducted fieldwork in the Sierra de Pie de Palo, 
Departamento Angaco, Provincia de San Juan (31°22'S, 67°58'W 
[datum: WGS84]; elev. 2870-2994 m) between 1100 and 1400 h 
on 8-9 December of 2001. The largely Andean flora is needlegrass 
(Stipa) dominated with patches of the forbs Fabiana, Baccharis, 
Adesmia, and Senecio being important (Cei 1980. Hist. Natural. 
1:137-140). We obtained data on 31 adult L sanjuanensis captured 
by revisiting a randomized selection of bushes and low rocks across 
the study site. Each animal was measured (SVL) and dissected for 
gonadal/fat body examination. In females, we recorded the number 
of developing follicles and oviductal eggs, the length of oviductal 
eggs, and the condition of the oviducts. In males, we recorded the 
width and length of testes to enable calculation of volume based 
on Dunham (1983. In Huey et al. [eds.], Lizard Ecology, pp. 261-
280. Harvard Univ. Press, Cambridge, Massachusetts). Clutch size 
was determined from the combined number of developing follicles 
and eggs in the oviducts. All measurements were obtained to the 
nearest 0.02 mm with Vernier calipers. 

Seventeen females ranged in size from 41 to 61 mm SVL; 
minimum reproductive size was 43 mm, and 86% of the females 
had fat bodies. Female body size was correlated with clutch size (r 
= 0.60, P < 0.05, N = 14). Clutch size averaged 4.5 eggs (SD = 
2.87, range: 6-3 eggs, N = 5). The size average of developing 
follicles was 6.32 mm (SD = 2.24, range: 2.5-8 mm, N = 5), 
whereas the average length of eggs was 12 mm (SD = 4.6, range: 
8-15 mm, N = 5). 

Fourteen males ranged in size from 35 to 60 mm SVL, averaging 
55 mm SVL. Testicular volume was positively correlated with body 
size (r = 0.60, P < 0.01, N = 15), and 56% of the males had fat 
bodies. 

Our data indicate that L. sanjuanensis is reproductive in 
December, although seasonal data are needed to establish the extent 
of the seasonal interval. Based on the simultaneous presence of  

developing follicles and oviductal eggs, more than one clutch a 
year is anticipated. Clutch and egg size data agree with Cei (1986. 
Reptiles del Centro, Centro-oeste y Sur de la Argentina. 
Herpetofauna de Zonas Aridas y Semiaridas. Museo Regionale di 
Scienze Naturali Torino. Monografie IV. 527 pp.), who provided 
data for one female. The mean clutch size of L. sanjuanensis is 
numerically similar to L. darwinii (mean: 4.9, range: 2-8, N = 40) 
and L. riojanus (mean: 4.2, range: 3-6, N = 15) (Blanco et al. 
2001. Actas de RestImenes IV Congreso Argentino de 
Herpetologia, pp. 26-27; Blanco et al. 2003. Actas de Resumenes 
XVII Reunion de Comunicaciones Herpetologica, 31 pp.); L. 
koslowskyi (mean: 4.2, range: 3-9, N = 53) (Aun et al. 1993. Cuad. 
Herpetol. 12:1-9); L. saxatilis (mean: 5.6, range: 4-7, N = 47) 
(Juarez 2002. Estado de Conservacion de un Ensamble 
Herpetologico. Tesis de Licenciatura in6dita. Universidad Nacional 
de Rio Cuarto. 63 pp.); and L. wiegmanni (mean: 4.6, range: 4-5, 
N = 19), L. multimaculatus (mean: 4.2, range: 3-7, N = 29) and L. 
gracilis (mean: 4.7, range: 4-6, N = 19) (Vega 1999. Ecologia de 
Saurios Arenicolas de las Dunas Costeras Bonaerenses. Tesis 
doctoral, inedita, Universidad Nacional de Mar del Plata. 102 pp.). 
Reproductive activity also takes place in December for all these 
species, suggesting spring—summer oviposition. 

Submitted by JOSE ALBERTO MARINERO, JUAN 
CARLOS ACOSTA, RICARDO BUFF, and PABLO GOMEZ, 
Departamento de Biologia e Instituto y Museo de Ciencias Natu-
rales, Facultad de Ciencias Exactas, Fisicas y Naturales, 
Universidad Nacional de San Juan, Avenida Esparta 400(n), Caixa 
Postal 5400, San Juan, Argentina; e-mail (JAM): 
jamarineroar@yahoo.com.ar . 

OLIGOSOMA OTAGENSE (Otago Skink). PREDATION. 
Oligosoma otagense is one of the largest and rarest lizards in New 
Zealand (Whitaker and Loh 1995. Otago Skink and Grand Skink 
Recovery Plan (Leiolopisma otagense and L. grande). Threatened 
Species Recovery Plan No. 14, Department of Conservation, 
Threatened Species Unit, Wellington, New Zealand, 40 pp.) and 
is now afforded the highest protection status in New Zealand: 'Na-
tionally Critical' (Hitchmough, Department of Conservation, pers. 
comm.). Along with habitat loss and degradation, predation is one 
of the greatest threats to these skinks. Predators known to feed on 
lizards in the Central Otago area include a number of introduced 
mammals such as feral cats (Felis catus), ferrets (Mustela furo), 
stoats (M. erminea), weasels (M. nivalis), and hedgehogs 
(Erinaceus europaeus) (Baker 1989. Aspects of Mammalian Preda-
tor Ecology Co-inhabiting Giant Skink Habitat. MSc Thesis. Uni-
versity of Otago. 97 pp.; Middlemiss 1995. Predation of Lizards 
by Feral House Cats (Felis catus) and Ferrets (Mustela furo) in 
the Tussock Grassland of Otago. MSc Thesis. University of Otago. 
120 pp.; Whitaker and Loh, op. cit.). Though skink remains have 
been found in the stomachs of some M. erminea (King and Moody 
1982. NZ J. Zool. 9:57-80), implicating them as a possible preda-
tor of the large 0. otagense, no direct observations of M. erminea 
attacks on the 0. otagense in Central Otago have been made until 
now. 

At 1142 h on 22 January 2004, while conducting a telemetry 
study on 0. otagense at Macraes Flat (45°27'12.5"S, 170°26' 53.6" 
E [datum: WGS84]; ca. 600 m elevation), I observed a M. erminea 
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attack on two of my telemetered skinks. The male-female pair of 
adults (122 nun and 102 mm SVL, respectively) was basking on a 
rock outcrop when the M. erminea bolted from the surrounding 
tussock ca. 10 m away and lunged for them. The skinks immedi-
ately backed into a crack, the nearest refugia on the rock where 
they were basking, and the M. erminea ran off along the streambed 
without attempting to extract the lizards from the crack. It took ca. 
40 min. for the male to emerge and move to a deeper crack. The 
female waited ca. 60 min. after the attack before emerging to bask. 
When tracking the pair the following day, they were found to have 
crossed a stream (ca. 350 mm wide and ca. 150 mm deep) and 
moved to a rock with a deep crevice which was 21.4 m from the 
original site of the attack. Based on telemetry data (JMG, 
unpubl.data), 0. otagense make average daily movements of 5.96 
m and rarely cross water. A large movement such as this and with 
the two skinks in conjunction was probably induced by the M. 
erminea attack. 

I thank the New Zealand Department of Conservation for their 
logistical support during this research, and Simon Madill and James 
Reardon for comments on the manuscript. The Joanna Jackson 
Goldman Memorial Prize provided funding. 

Submitted by JENNIFER M. GERMANO, Department of 
Zoology, University of Otago, Box 56, Dunedin, New Zealand; e-
mail: gerje744@  student.otago.ac.nz . 

PHELSUMA ORNATA (Ornate Day Gecko). TAIL LOSS. 
Phelsuma ornata is a small (max size —53 mm SVL) member of a 
largely diurnal genus of brightly colored geckos found in the west-
ern Indian Ocean region. Endemic to Mauritius and nearby off-
shore islands (Vinson and Vinson 1969. Mauritius Inst. Bull. 6:203-
320), P. ornata is a generalist with a broad diet. It eats insects, 
pollen, nectar, and fruits (Vinson and Vinson, op. cit.; Nyhagen et 
al. 2001. J. Trop. Ecol. 17:755-761), and adults have been seen 
eating juvenile P ornata (N. Cole, K. Beer, pers. comm.) and ju-
veniles of introduced house geckos (Hemidactylus frenatus and 
Gehyra mutilata) (Vinson and Vinson, op. cit.). Often, one finds 
P. ornata with the whole tail or parts of it missing, conditions 
usually ascribed to conspecific fights or failed predation attempts. 
During a sampling of the diet of P ornata on Ile Aux Aigrettes, 
tails of other P ornata were found in 4 of 91 geckos flushed (N. 
Cole, pers. comm.). Losing the tail generally carries a significant 
cost (loss of stored nutrients) for lizards, and can have severe con-
sequences (Ballinger and Tinkle 1979. J. Herpetol. 13:374-375) 
for island-dwellers, where resources often are scarce or unpre-
dictable. Hence, here I report a most unusual case of tail-loss in P. 
ornata from Round Island, a 219-ha volcanic cone rising to 300 m 
some 22 km N of Mauritius. 

At ca. 1000 h on 25 March 2005, I observed a large (ca. 50 mm 
SVL) male P. ornata on the underside of a leaf of a small Bottle-
palm (Hyophorbe lagenicaulis). The gecko remained still for ca. 
5 minutes, upside-down, with its tail flat up against the leaf. Sud-
denly, the tail went limp, drooping downwards. The gecko reacted 
immediately to this movement, as they do whenever an insect lands 
or moves close to them; it twisted back along its right side, grabbed 
hold of its tail near the base, and ripped it off with one swift move. 
The tail immediately started twitching violently in the gecko's 
mouth (Fig. 1). The camera flash, perhaps combined with the 

FIG. 1. Male Phelsuma ornata with its own tail in its mouth. 

movements of the tail, may have caused the gecko to drop the tail. 
The gecko then quickly disappeared into the dense palm fronds 
along the trunk's central axis. I picked up the tail, which contin-
ued to twitch for about a minute. 

How the gecko might have handled the tail if undisturbed is 
unclear. This incident might simply represent a novel, but rare, 
response to the sudden downward movement of the tail as it be-
came limp, which caused the gecko to view it as live prey. Alter-
nately, self-autotomy might be a regular behavior, the context of 
which remains to be understood. Only further observations will 
allow distinguishing between these alternatives. 

I thank the Mauritian Wildlife Foundation and the Mauritius 
National Parks and Conservation Service for permission to join 
the expedition, and Luke Harmon, Nik Cole, Alfredo Valido, and 
Marc Hayes for useful suggestions. 

Submitted by DENNIS M. HANSEN, Institute of Environmen-
tal Sciences, University of Zurich, Winterthurerstrasse 190, 8057 
Zurich, Switzerland; e-mail: dhansen  @uwinst.unizh.ch . 

PHYLLOPEZUS POLLICARIS (NCN). REPRODUCTION. 
Little is known about native Brazilian geckos (Colli et al. 2003. J. 
Herpetol. 37:694-706). Phyllopezus pollicaris, a large-bodied saxi-
colous gekkonid, has a broad geographic distribution in South 
America in open habitats (Pianka and Vitt 2003. Lizards: Win-
dows to the Evolution of Diversity. University of California Press, 
Berkeley. 333 pp.). Data on this species are available only from 
northeastern and southeastern Brazil. Here we provided reproduc-
tive data for P pollicaris from western Brazil. 

Observations were made during a study conducted from May 
2003 to April 2004 near the municipality of Columba (19°10'49"S, 
57°32'17.2"W [datum: WGS 84]; elev. 117 m), Mato Grosso do 
Sul state. Terrestrial bromeliads and patches of dry forest on a 
rocky substrate characterize the area. We took substrate tempera-
ture data randomly from both bromeliads (N = 169) and surround-
ing rocks (N = 169) once monthly in each hour between 0600 and 
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1800 h. We compared temperatures between bromeliads and rocks 
with a standard t-test and the variance in temperatures between 
the two habitats with an F-test. Means presented appear ± SD. 

We captured one gravid female (70.9 mm SVL) in 28 May 2003 
with two eggs (mean length: 13.8 mm; mean width: 10.2 mm) and 
one well-developed follicle (length: 6.0 mm; width: 4.6 mm). The 
female was found under a terrestrial bromeliad (Deuterochomia 
sp.). We observed a juvenile on 26 February 2004 under a fallen 
log. We also found a nest in a terrestrial bromeliad on 13 April 
2004 with 6 eggs (mean length: 14.8 ± 0.2 mm; mean width: 
11.1 ± 0.3 mm; mean volume; 953 ± 53 mm 3). The nest was posi-
tioned under a dead bromeliad on a shallow and dry soil. Tem-
peratures in bromeliads averaged lower (mean = 31.4 ± 4.73°C) 
and had a narrower range (18-43.4°C) than temperatures from sur-
rounding rocks (mean = 37.2 ± 7.9°C; t-test: 18.4, df = 168, 
P < 0.0001; range = 19-58°C; F test: 2.788, P < 0.0001). Four of 
the eggs were hatched and two were intact. Intact eggs are taken 
to the laboratory for incubation and after fungal attack were opened 
to verify species identification. 

Our data imply that terrestrial bromeliads might have micro-
habitats thermally better suited to incubation than rocks. Our ob-
servations also indicate that P. pollicaris in western Brazil appear 
to have a clutch size of two and communal nesting similar to P. 
pollicaris from northeastern (Vitt 1992. In Hamlett [ed.], Repro-
ductive Biology of South American Vertebrates, pp. 135-149. 
Springer-Verlag, USA) and southeastern Brazil (Righi et al. 2004. 
Herpetol. Rev. 35:395-396). 

We thank Franco L. Souza and Marc P. Hayes for suggestions 
on the manuscript. RWA also thanks to CAPES for a fellowship. 

Submitted by ROBSON W. AVILA (e-mail: 
robsonavila@gmail.com)  and LILIAN R. CUNHA-AVELLAR, 
Departamento de Ciencias do Ambiente, Laboratorio de Zoologia, 
Campus de Corumba, Universidade Federal de Mato Grosso do 
Sul. Av. Rio Branco, 1270, Caixa Postal 252, CEP 79301-970, 
Corumba, MS, Brazil. 

SCELOPORUS GRAMMICUS (Mesquite Lizard). CANNIBAL-
ISM. Cannibalism is well known among lizards (Luiselli et al. 
1999. J. Zool. 247:127-131; Kohlsdorf et al. 2004. Herpetol. Rev. 
35:398; Perez Z. 2005. Herpetol. Rev. 36:63), often as a response 
to space limitation and group social structure (Kohlsdorf et al., 
op. cit.). However, this behavior is unreported in Sceloporus 
grammicus, a sceloporine widespread in north-central Mexico 
(Sites et al. 1992. Bull. Am. Mus. Nat. Hist. [213]:1-95). Hence, 
we provide an observation of cannibalism in S. grammicus from 
the state of Hidalgo, Mexico. 

At 1430 h on 22 April 2005 (sunny, 28°C air temperature), while 
studying lizard populations in an oak-pine and juniper association 
at La Estanzuela (20°10'N, 98°45'W [datum: WGS84]; elev. 2700 
m), we observed an adult female (48 mm SVL, 2.65 g) S. 
grammicus eating a conspecific neonate (22.3 mm SVL, 0.31 g). 
The neonate was basking on a rock near the female when the fe-
male noticed it, and made a sudden rush grabbing the neonate by 
the midbody. The female then maneuvered the neonate so it could 
swallow it head first and consumed it over the next 3 min. We 
collected the adult lizard after it had eaten, and sacrificed it to 
examine its gut contents. Twenty-five minutes after ingestion, the  

neonate was intact. 
Both specimens (EST-ABR-3-2005, EST-ABR-3.1-2005) are 

deposited in the Centro de Investigaciones Biologicas (CIB), 
Universidad Aut6noma del Estado de Hidalgo. We acknowledge 
support for our research on lizard populations from SEP-PROMEP-
1103.5/03/1130, Programa Institucional de Investigacion (PII) of 
the Universidad Aut6noma del Estado de Hidalgo, UAE-DIP-ICBI-
AAB-020, and thank Marc P. Hayes for his comments. 

Submitted by ADRIAN LEYTE-MANRIQUE (e-mail: 
leytebi2@yahoo.com.mx),  URIEL HERNANDEZ-SALINAS (e-
mail: uhsracso@hotmail.com),  and AURELIO RAMIREZ-
BAUTISTA (e-mail: aurelior@uaeh.edu.mx),  Centro de 
Investigaciones Biologicas (CIB), Universidad Autonoma del 
Estado de Hidalgo, A. P. 1-69 Plaza Juarez, C. P. 42001, Pachuca, 
Hidalgo, Mexico. 

THECADACTYLUS RAPICAUDA (Turnip-tail Gecko). DIET. 
Thecadactylus rapicauda, a relatively large (95-126 mm SVL) 
nocturnal gekkonid, occurs in a variety of habitats in Central 
America, South America, and the West Indies (Savage 2002. Am-
phibians and Reptiles of Costa Rica, Univ. Chicago Press. 934 
pp.). Its diet comprises a wide range of invertebrates (Beebe 1944. 
Zoologica 29:145-160; Duellman 1978. Misc. Publ. Mus. Nat. 
Hist. Univ. Kansas 65:1-352; Vitt and Zani 1997. Herpetologica 
53:165-179), and, rarely, lizards (Sphaerodactylus, Beebe, op. cit.; 
Anolis, Malhotra and Thorpe 1999. Reptiles and Amphibians of 
the Eastern Caribbean, Macmillan Educ. Ltd., London). Here, we 
augment the prey range of T rapicauda with a report of predation 
on a leptodactylid frog, Eleutherodactylus johnstonei from 
Grenada. 

At 1907 h on 15 February 2005, we encountered an adult (ca. 85 
mm SVL) T rapicauda eating an adult (ca. 20 mm) E. johnstonei 
in an area of mixed orchard trees and native forest at Pearls, St. 
Andrew Parish, Grenada (12°08.879'N, 61°36.765'W [NAD27 
(Caribbean)]; elev. 5 m). The lizard was 2.0 m above the ground, 
oriented head down on a vertical branch of a tree of undetermined 
species. The frog was being ingested posterior-first. 
Eleutherodactylus johnstonei is common at Pearls (Germano et 
al. 2003. Carib. J. Sci. 39:68-76; pers. observ.) and we observed 
additional individuals in the tree where the predation episode oc-
curred. To our knowledge, this is the first record of T rapicauda 
consuming an anuran. 

Submitted by ROBERT W. HENDERSON, Section of Verte-
brate Zoology, Milwaukee Public Museum, Milwaukee, Wiscon-
sin 53233-1478, USA (e-mail: rh@mpm.edu);  and CRAIG S. 
BERG, Milwaukee County Zoo, Milwaukee, Wisconsin 53213, 
USA and Department of Biological Sciences, University of Wis-
consin-Milwaukee, Milwaukee, Wisconsin 53201, USA. 

SERPENTES 

AGKISTRODON PISCIVORUS LEUCOSTOMA (Western Cot-
tonmouth). MORPHOLOGY. Congenital tail loss has been re-
ported in several species of pit-viper, particularly rattlesnakes (e.g. 
Klauber 1972. Rattlesnakes. Their Habits, Life Histories, and In-
fluence on Mankind. Univ. California Press, Berkeley, California. 
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740 pp.; Holycross 2000. Herpetol. Rev. 31:177-178; Christman 
et al. 2004. Herpetol. Rev. 35:62). On 9 August 2004 I collected a 
male Agkistrodon piscivorus leucostoma (570 mm SVL, 65 mm 
tail length; 23 subcaudal scutes) at the Old Sabine Bottom Wild-
life Management Area, ca. 5 km NE of Lindale, Texas, USA. Gloyd 
and Conant (1990. Snakes of the Agkistrodon Complex. Society 
for the Study of Amphibians and Reptiles, Oxford, Ohio. 614 pp.) 
report that male A. p. leucostoma have 38-53 (mean = 44.3) 
subcaudal scutes. Tail length and the number of subcaudal scutes 
suggests that this snake's tail was about half of typical length. I 
measured 37 A. p. leucostoma (males = 16; females = 21) at this 
site from November 2002 to August 2004 and this was the only 
individual with a tail abnormality. There was no evidence of scar-
ring or injury, suggesting this abnormally short tail might be a 
congenital defect. 

Submitted by PAUL M. HAMPTON, Department of Biology, 
University of Texas at Tyler, 3900 University Boulevard, Tyler, 
Texas 75799, USA. 

AGKISTRODON PISCIVORUS LEUCOSTOMA (Western Cot-
tonmouth). REPRODUCTION. The reproductive ecology of 
Agkistrodon piscivorus is well documented. The smallest gravid 
female previously reported was 455 mm SVL (Burkett 1966. Univ. 
Kansas Publ. Mus. Nat. Hist. 17:435-491). In northeast Texas, 
gravid females average 579 mm SVL with the smallest being 540 
mm SVL (Ford 2002. In Schuett et al. [eds.], Biology of the Vi-
pers, pp. 167-177. Eagle Mountain Publ., Eagle Mountain, Utah). 
Litter size averages five offspring and neonates average 207 ± 8.9 
mm SVL and 14.9 ± 2.49 g mass (Ford 2002, op. cit.). Here, we 
report reproductive data for a short female A. piscivorus leucostoma 
from northeast Texas. 

On 15 August 2004 we collected a gravid female (490 mm SVL) 
from Old Sabine Bottom Wildlife Management Area, Smith 
County, Texas, USA. On 29 August she gave birth to four off-
spring, one of which did not emerge from its embryonic sac. The 
stillborn weighed 10.5 g and measured 19.7 SVL, and 23.6 TL. 
The three surviving offspring averaged 206.7 ± 12.6 mm SVL 
(range 195-220 mm), 246.7 ± 14.4 mm TL (236-263 mm), and 
10.9 ± 1.2 g mass (9.5-11.7 g). The post parturition mass of the 
female was 121 g therefore the relative clutch mass was 35.7%. 
Although the female's mass after parturition was much less than 
the previously reported mean for A. piscivorus in northeast Texas 
(213 ± 19.6 g), clutch size is comparable with other females from 
the region. This observation agrees well with Ford et al. (2004. 
Southwest. Nat. 49:465-471) who found no correlation between 
female SVL and clutch size in this species. This small female's 
low post-partum mass but normal clutch and offspring size sug-
gests she contributed a larger percentage of her energy intake to 
her clutch than would a larger female. 

Submitted by PAUL M. HAMPTON and NEIL B. FORD, 
Department of Biology, University of Texas at Tyler, 3900 Uni-
versity Boulevard, Tyler, Texas 75799, USA. 

AMPHIESMA MIYAJIMAE (Taiwanese Keelback). REPRO-
DUCTION. Amphiesma miyajimae is a rare, oviparous natricine 
snake, endemic to mountainous areas below 1000 m in Taipei 
County, northern Taiwan (Maki. 1931. A Monograph of the Snakes 
of Japan. Daiichi Shobo Publish, Tokyo, Japan. 51 pp.). On 17 
July 1996 we found an A. miyajimae (Dept. of Natural Resources, 
National Ilan University; NIU-NR-021004; 428 mm SVL) dead 
in a roadside ditch in Sze-Leng, Tao-Yuan County at 720 m elev. 
The specimen was gravid and contained three completely devel-
oped eggs ranging in length from 29.6 to 33.0 mm (mean = 31.0 ± 
1.8 mm SD) and in width from 9.8 to 10.4 nun (10.2 ± 0.3 mm). 
Maki (op. cit.) reported that the eggs of this species are very long 
and thin (42 x 11 mm, longer than the eggs described herein), but 
did not report the clutch size or the maternal SVL. Based on the 
stage of development of the eggs, we presume that oviposition 
probably would have taken place in late July or early August. 

Submitted by JEAN-JAY MAO, Department of Natural Re-
sources, National Ilan University. No. 1, Sec. 1, Shen-Non Rd., 
Ilan, Taiwan 260 (e-mail: jjmao@niu.edu.tw);  and GERRUT 
NORVAL, Applied Behavioural Ecology & Ecosystem Research 
Unit, Department of Nature Conservation, UNISA, Private Bag 
X6, Florida, 1710, Republic of South Africa. 

ANILIUS SCYTALE (False Coralsnake). REPRODUCTION. 
Anilius scytale, the only species in the Aniliidae, is restricted to 
northern South America. Adults range up to 1184 mm total length 
(TL) and females are reproductively mature at 350 mm TL (Dixon 
and Soini 1986. The Reptiles of the Upper Amazon Basin, Iquitos 
Region, Peru. Milwaukee Public Museum, Milwaukee. 154 pp.). 
Little information on ecology or life history of this species has 
been published, despite its broad distribution. 

On 05 December 2003 we collected an adult female (762 mm 
TL, 149.28 g, young not included in her weight) dead on the road 
ca. 30 km N of Manaus on Highway AM-010 in Amazonas state, 
Brazil. She was found with 20 live young surrounding her corpse. 
Upon dissection, four additional young, one of them malformed, 
were found inside the female. The 24 neonates averaged 182.8 ± 
0.72 (SD) mm TL (range = 165.8-195.1) and averaged 1.65 ± 
0.32 (SD) g (range = 1.11-2.38) in weight. The combined mass of 
the neonates was 39.56 g. 

Neonatal total lengths reported here are within the range of pre-
viously reported observations (Martins and Oliveira 1998. 
Herpetol. Nat. Hist. 6:78-150; Cunha and Nascimento 1981. 
Boletim do Museu Paraense Emilio Goeldi 109:1-20). However, 
clutch size reported here is considerably larger than previously 
published records (range 4-15; Cunha and Nascimento op. cit.; 
Dixon and Soini, op. cit.; Martins and Oliveira, op. cit.). Interest-
ingly, this female is ca. 15% shorter than a snake (927 mm TL, 
181 g) that gave birth to 15 young (Martins and Oliveira, op. cit.), 
although relative clutch mass was lower in our snake (27%) as 
compared to the other (29%), and the young in the clutch of 15 
were also larger (206-234 mm; Martins and Oliveira, op.cit.). The 
largest reported gravid female (1184 mm TL) contained only 6 
embryos (Dixon and Soini op. cit.). The female and her young are 
deposited in the collection of Amphibians and Reptiles of the 
Instituto Nacional de Pesquisa da Amazonia (INPA-H 11364-
11388). 
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Submitted by ALEXANDRE BATISTELLA (e-mail: 
nemo@inpa.gov.br),  CARLA CAMILO EISEMBERG (e-mail: 
carlacea@yahoo.com.br),  MARCIA LIMA DE QUEIROZ (e-
mail: marcialima75  @hotmail.com), FRANCESCO PAOLO 
CAPUTO (e-mail: caputo@hotmail.com),  and RICHARD 
VOGT (e-mail: vogt@inpa.gov.br),  Instituto Nacional de 
Pesquisas da Amazonia - INPA, Colecao de Anfibios e Repteis, 
Av. Andre Aradjo, no. 2936, C.P. 478, Manaus, Amazonas, Brazil, 
CEP 69011-970. 

BOA CONSTRICTOR CONSTRICTOR (Boa Constrictor) and 
BOTHROPS JARARACA (Jararaca). DIET. During a radiotele-
metric study of Grey Four-eyed Opossum (Philander frenata) and 
Bare-tailed Woolly Opossum (Caluromys philander) in an Atlan-
tic Forest fragmented landscape in southern Pogo das Antas Bio-
logical Reserve (22°34'S, 42°15'W), Brazil, we observed preda-
tion by Boa constrictor constrictor and Bothrops jararaca. Addi-
tional information on these habitats is provided in Viveiros de 
Castro and Fernandez (2004. Biol. Conserv. 119:73-80). Two of 
seven radio-collared P. frenata were eaten by B. c. constrictor. On 
27 November 2001 we located one of our male P. frenata (335 g) 
inside a B. c. constrictor (ca. 7 kg and ca. 2.5 m TL). On 19 De-
cember 2002 we located a second male P. frenata (515 g) inside a 
second, smaller B. c. constrictor. One of four radio-collared C. 
philander was eaten by B. jararaca. On 4 June 2003 we located a 
female C. philander (ca. 185 g) inside a B. jararaca, at a location 
where this opossum had already been located, probably foraging. 
The radiotransmitter was found two months later in the feces of 
the snake ca. 6 m away from the place where the pitviper had been 
seen last. Radio-telemetry probably did not increase the risk of 
being preyed upon by these snakes, because both B. c. constrictor 
and B. jararaca are principally ambush hunters (Hartmann et al. 
2003. Phyllomedusa 2:35-41; Martins et al. 2002. In Schuett et 
al. [eds.], Biology of the Vipers, pp. 307-328. Eagle Mountain 
Publ., Eagle Mountain, Utah) and we postulate that radio-collars 
might even reduce opossum activity and probability of predation. 
The high frequency of predation we observed on radio-collared 
opossums suggests that snake predation might be an important 
source of mortality in these populations. Yet, to the best of our 
knowledge, these are the first records of B. c. constrictor preda-
tion on P. frenata and of B. jararaca predation on C. philander. 

We thank Ligia Pizzatto for suggestions, Idea Wild for equip-
ment, Fundacdo 0 Boticario de Protecao a Natureza, The Nature 
Conservancy, CNPq, FAPERJ and CAPES for grants and finan-
cial support. 

Submitted by HENRIQUE SANTIAGO ALBERTO 
CARLOS, Instituto de Ciencias Biologicas, Universidade Fed-
eral de Minas Gerais, CP 486, Belo Horizonte, MG, CEP 31270-
901, Brazil; PAULA KOELER LIRA, PATRICIA DE LIMA 
CURZIO, and FERNANDO ANTONIO DOS SANTOS 
FERNANDEZ (e-mail: rodentia@biologia.ufrj.br),  Departamento 
de Ecologia, Instituto de Biologia, Universidade Federal do Rio 
de Janeiro, CP 68020, Rio de Janeiro, RJ, 21941-590, Brazil. 

BOTHROPS ATROX (Common Lancehead). DIET. Bothrops 
atrox has a broad and ontogenetically variable diet that includes 

centipedes, fishes, frogs, lizards, snakes, birds, and small mam-
mals (see Martins and Oliveira 1998. Herpetol. Nat. Hist. 6:78-
150, and citations therein). On 30 March 2003 at 0930 h we cap-
tured a juvenile B. atrox (281 mm SVL, 12 g after prey removal) 
in a pasture near Cacoal (11°26'S, 61°26'W), Rondonia, Brazil. 
Upon dissection, we found a Leptodactylus fuscus 
(Leptodactylidae; 55 mm SVL, 7 g) that had been ingested head-
first in the snake's stomach. This is the first report of L. fuscus in 
the diet of B. atrox. The snake was deposited in the herpetological 
collection of Faculdade de Ciencias Biomedicas de Cacoal 
(FACIMED 036). 

Submitted by LILIAN CRISTINA MACEDO-BERNARDE 
and PAULO SERGIO BERNARDE, Laboratorio de Ecologia 
Animal, Faculdade de Ciencias Biomedicas de Cacoal - 
FACIMED, Avenida Cuiabd n° 3.087, Jardim Clodoaldo, Cacoal 
- RO, 78.976-005, Brazil. 

CONTIATENUIS (Sharp-tailed Snake). REPRODUCTION. The 
reproductive biology of Contia tenuis is poorly known. Two re-
ports suggest that eggs are laid in summer and hatch in fall (Brodie 
et al. 1969. Herpetologica 25:223-227; Cook 1960. Herpetologica 
16:163-173). However, to the best of our knowledge, copulation 
has not been observed in the wild or captivity. At 1241 h on 6 
March 2005, we found two C. tenuis copulating under a wooden 
board near a meadow/forest ecotone in Briones Valley (37°55'31"N, 
122°10'00"W), Contra Costa County, California, USA. The day 
was unseasonably warm (19.4°C). When disturbed from their lo-
cation near the board's edge, the pair attempted to flee, but re-
mained connected via the male's intromitted hemipenis. The snakes 
were not captured or photographed, but we estimate that each was 
ca. 170-200 mm total length. 

Submitted by JAMES F. PARHAM and SARAH E. 
RIEBOLDT, University of California Museum of Paleontology, 
University of California, Berkeley, California 94720, USA; e-mail 
(JFP): parham@socrates.berkeley.edu . 

CROTALUS HORRIDUS (Timber Rattlesnake) BEHAVIOR. 
Although many rattlesnake species probably drink beads of dew 
or raindrops from their skin, there have been few published obser-
vations of rattlesnakes altering their body posture to facilitate water 
collection in the wild (Ashton and Johnson 1998. Herpetol. Rev. 
29:170; Bogert 1927. Nature Mag. 10:297-299; Greene 1997. 
Snakes: The Evolution of Mystery in Nature. Univ. of Calif. Press, 
Berkeley. 351 pp.; Schwenk and Greene 1987. J. Herpetol. 21:134-
139). On 05 May 2001 we watched a radio-tagged male C. horridus 
drink water from the margins of its tightened coils during a heavy 
downpour in bottomland forest in western St. Louis County, Mis-
souri, USA. This rattlesnake was observed in a looser coiled posi-
tion several minutes earlier. The behavior we witnessed is similar 
to the rain collecting behavior described for the Great Basin Rattle-
snake, Crotalus oreganus lutosus (Aird and Aird 1990. Bull. Chi-
cago Herpetol. Soc. 25:217); however, we did not witness coiling 
in anticipation of the approaching storm. 

Submitted by COREY DEVIN ANDERSON, Department of 
Biology, Washington University in St. Louis, Campus Box 1137, 
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One Brookings Way, St. Louis, Missouri 63130, USA; and 
WAYNE J. DRDA, Tyson Research Center, P.O. Box 258, Eu-
reka, Missouri 63025, USA. 

DRYMARCHON CORAIS MELANURUS (Indigo Snake). DIET. 
Drymarchon corais is a highly polyphagous colubrid (Greene 1997. 
Snakes: The Evolution of Mystery in Nature. Univ. California 
Press, Berkeley. 351 pp.) with a wide geographic distribution and 
eight currently recognized subspecies (McCranie 1980. Cat. Amer. 
Amph. Rept. 267.1). Of these, Drymarchon c. melanurus appears 
to occupy the broadest range of habitats, ranging from humid 
rainforest habitats in Yucatan, Mexico through both mesic and xeric 
areas of Central American and the coasts of Colombia. Although 
diet probably varies considerably over this broad distribution, in-
formation relating locality and dietary information is largely lack-
ing. On 6 December 1998, a dead female D. c. melanurus (MHUA 
14076, 1100 mm TL) was found on a roadway in the Guajira desert 
in northern Colombia (11°0'46"N, 72°42'18"W, ca. 160 m elev.) 
with an adult Mastigodryas pleei (Colubridae, MHUA 14077, 900 
mm TL) in its digestive tract. It was unclear from these circum-
stances whether ingestion of the M. pleei comprised an incidence 
of predation or scavenging. Nevertheless, this observation docu-
ments sympatry of these taxa in this region and demonstrates that 
D. corais are capable of ingesting snakes of almost the same size. 
Specimens were deposited in the Museum of Herpetology of the 
Universidad de Antioquia (Medellin, Colombia). 

Submitted by JUAN MANUEL DAZA-R., Department of Bi-
ology, 4000 Central Florida Blvd., University of Central Florida, 
Orlando, Florida 32816, USA; e-mail: juandaza35@hotmail.com.  

ERPETON TENTACULATUM (Tentacled Snake). REPRO-
DUCTION. Twinning has been reported in a variety of reptiles 
(Hartdegen 1999. Herpetol. Rev. 30:141). Among the squamates, 
crocodilians, and chelonians, twinning has been reported only in 
oviparous species with the exception of Hubert (1985 In Gans and 
Billett [eds.], Biology of the Reptilia Vol. 15, pp. 28-29, John 
Wiley & Sons, New York) who reported experimentally derived 
twins in Lacerta vivipara. Twinning is easily documented in ovipa-
rous species because the number of hatchlings outnumbers the 
eggs hatched. On 12 May 2003 a female Erpeton tentaculatum 
held in captivity (Oklahoma City Zoo) gave birth to eight neo-
nates, including two stillborn twins. The twins were still connected 
to a single yolk sac by their individual umbilici (OMNH 41670 
and 41671) and are possibly monozygotic. To the best of our knowl-
edge, this is the first documentation of a non-induced twinning 
event in a live-bearing reptile. 

Submitted by 	BRIAN AUCONE 	(e-mail: 
BrianA@okczoo.com ) and JOE BRANHAM, Department of 
Herpetology, Oklahoma City Zoo, Oklahoma City, Oklahoma 
73111, USA. 

a manner analogous to previously reported mating behavior (e.g., 
Plummer and Mills 1996. J. Herpetol. 30:80-82). Copulation was 
visibly confirmed when the female began to drag the male and the 
male's everted hemipenis was withdrawn from the female. The 
snakes were observed in a 65-year-old, frequently burned, slash 
pine (Pinus elliottii var. elliotti) plantation in Baker County, Geor-
gia, USA. High temperature on this date was ca. 24°C. To our 
knowledge, the earliest previously reported dates of copulation 
for H. platirhinos in the wild are 19 March (Plummer and Mills, 
op. cit.) and 28 March (Guidry 1953. Herpetologica 9:49-56). 

Submitted by DAVID A. STEEN (e-mail: 
David.Steen@jonesctr.org),  SARAH N. BECKER, and LORA 
L. SMITH, Joseph W. Jones Ecological Research Center, Route 
2, Box 2324, Newton, Georgia, USA. 

LAMPROPELTIS TRIANGULUM AMA URA (Lousiana 
Milksnake). SIZE RECORD. On 20 July 2004 at 2040 h one of 
us (TAS) collected a male Lampropeltis triangulum amaura DOR 
on Osburn Road, 0.3 km south of Farm Road 1375 (30°31'29"N, 
95°40'55"W, 77 m elev.), Montgomery County, Texas. This speci-
men (TCWC 88217) measured 901 mm TL (809 mm SVL + 92 
mm tail length). The longest Lampropeltis triangulum amaura 
reported prior to this measured 787 mm TL (Boundy 1995. Bull. 
Chicago Herpetol. Soc. 30:109-122). We thank J. R. Dixon for 
verifying the subspecific identification. 

Submitted by THOMAS A. SINCLAIR, 12903 Cloverwood 
Drive, Cypress, Texas 77429-2028, USA (e-mail: 
tsinclair2@houston.rr.com);  and B. L. TIPTON, 15622 Ten Oaks, 
Tomball, Texas 77070, USA (e-mail: bob.tipton@ghg.net).  

LIOPHIS LINEATUS (NCN). REPRODUCTION. Relatively 
few data are available concerning the natural history Colombian 
snakes, especially those that inhabit remote areas. On 11 Decem-
ber 1998, I encountered a female Liophis lineatus (MHUA 14075, 
708 mm TL) on the Guajira peninsula on the Atlantic coast of 
Colombia that contained six eggs. I measured three of these eggs 
and they averaged 29.4 mm in length. The snake was found in a 
shallow pit near riparian forest (11°0'46"N, 72°42'18"W, ca. 160 
m elev.) that also contained several Bufo marinus. The Guajira 
desert receives only ca. 900 mm of rainfall annually, with most 
falling from April to November, and has a pronounced dry season 
extending from December to March. This observation suggests 
that reproduction in L. lineatus in this area might be timed such 
that hatching coincides with the onset of the rainy season. The 
specimen is deposited in the Museum of Herpetology of the 
Universidad de Antioquia (Medellin, Colombia). 

Submitted by JUAN MANUEL DAZA-R., Department of Bi-
ology, 4000 Central Florida Blvd., University of Central Florida, 
Orlando, Florida 32816, USA; e-mail: juandaza35@hotmail.com.  

HETERODON PLATIRHINOS (Eastern Hog-nosed Snake). 
REPRODUCTION. On 08 February 2005 at ca. 1430 h we ob- 
served two Heterodon platirhinos copulating (tails intertwined) in 

MICRURUS DECORATUS (Decorated Coralsnake). DIET. Mi- 
crurus decoratus is found in high elevation remnants of endan- 
gered Atlantic Forest in the Serra do Mar and the Serra da 

Herpetological Review 36(4), 2005 	 457 



Mantiqueira in Brazil. Although little is known of the natural his-
tory of this secretive species, Marques (2002. Amphibia-Reptilia 
23:228-232) reports 5 prey items (3 Siphonops sp. and 2 
Amphisbaena sp.) from 24 specimens he examined. We examined 
the stomach contents of 109 museum specimens of M. decoratus 
from Sao Paulo, Rio de Janeiro, Minas Gerais, and Parana, Brazil 
housed in the following collections: Instituto Butantan, Sao Paulo 
(IB: 88 specimens), Instituto Vital Brasil, Rio de Janeiro (IVB: 7 
specimens), Museu de HistOria Natural Capao da Imbuia, Curitiba 
(MHNCI: 1 specimen), Museu de Zoologia da Universidade de 
Sao Paulo (MZUSP: 7 specimens), and Museu Nacional do Rio 
de Janeiro (MNRJ: 6 specimens). Three prey items were identi-
fied. Two Siphonops sp. were in advanced stages of digestion and 
could not be specifically identified, although we were able to de-
termine that one of these was consumed head-first and the other 
tail-first. A single Amphisbaena dubia (280 mm) was consumed 
tail-first by a 674 mm SVL M. decoratus. These observations of-
fer further evidence that M. decoratus feeds primarily on 
amphisbaenids and caecilians. Carolina Castro-Mello identified 
the amphisbaenids. 

Submitted by LEVI CARINA TERRIBILE and NELSON 
JORGE DA SILVA JR., Centro de Estudos e Pesquisas 
Biologicas, Universidade Catolica de Goias, Ave. Universitaria 
1440, Setor Universitario, 74.605-010, Goiania, Goias, Brazil (e-
mail: levicarina@terra.com.br).  

OXYRHOPUS RHOMBIFER SEPTENTRIONALIS (False 
Coral Snake). DIET. Oxyrhopus rhombifer is a terrestrial and pri-
marily nocturnal colubrid (tribe Pseudoboini) that occurs in open 
habitats in South America. Four subspecies are recognized, 0. r 
inaequifasciatus, 0. r. bachmanni, 0. r. rhombifer, and 0. r. 
septentrionalis (Peters and Orejas-Miranda 1986. Catalogue of the 
Neotropical Squamata. Part I - Snakes, 2' ed. Smithsonian Inst. 
Press, Washington. 174 pp.). Limited data suggest that 0. r. 
inaequifasciatus, 0. r bachmanni, and 0. r. rhombifer primarily 
consume lizards and small mammals (Maschio et al. 2004. 
Herpetol. Rev. 35:71, and citations therein). However, there is no 
published information regarding the diet of 0. r septentrionalis. 

During an investigation of the natural history of a snake com-
munity in Cerrado vegetation of Brasilia, Distrito Federal, Brazil 
(15°35'S, 47°50'W), we identified the gut contents of 40 preserved 
0. r septentrionalis in the Colecao Herpetologica da Universidade 
de Brasilia (CHUNB). Prey remains were removed from both the 
stomach and hindgut, all snakes and intact prey were measured 
and weighed, and prey/predator mass ratio (MR) was calculated 
when possible. Twenty-two 0. r septentrionalis (55%) did not 
contain prey remains and one (2.5%) contained completely uni-
dentifiable prey remains. Identifiable prey remains were found in 
17 snakes (42.5%) and included lizards (N = 15; 88.2%) and small 
mammals (N = 2; 11.8%). A diverse assemblage of lizards was 
represented, including six tropidurids, four gymnophtalmids, three 
teiids, a polychrotid, and a scincid. Two nearly intact Tropidurus 
itambere (34 mm SVL, 3.5 g; 44 mm SVL, 3.5 g) and two 
Tropidurus sp. (40 mm SVL, 2.5 g; 34 mm SVL, 2.5 g) were dis-
covered in snakes measuring 230 mm SVL (8 g, MR = 0.44), 248 
mm SVL (8 g, MR = 0.44), 231 mm SVL (7 g, MR = 0.36), and 
255 mm SVL (9 g, MR = 0.28), respectively. Two additional snakes  

contained the scales of tropidurid lizards that could not be further 
identified. Two Micrablepharus atticolus (both 33 mm SVL, 1 g) 
were discovered in a 169 mm SVL (4 g; MR = 0.25 each) snake. 
One Cercosaura ocellata (30 mm SVL; 1 g) and one Colobosaura 
modesta (40 mm SVL; 3 g) were eaten by snakes measuring 187 
mm SVL (4 g; MR = 0.25), and 200 mm SVL (5g; MR = 0.6), 
respectively. Three Ameiva ameiva (102 mm SVL, 28 g; 106 mm 
SVL, 38 g; 114 mm SVL, 35 g) were found in the stomachs of 
snakes measuring 526 mm SVL (45 g, MR = 0.62), 566 mm SVL 
(53 g, MR = 0.71), and 609 mm SVL (100 g, MR = 0.35), respec-
tively. An Anolis meridionalis (no data measure) and a Mabuya 
nigropunctata (80 mm SVL; 12 g) were eaten by snakes measur-
ing 380 mm SVL (24 g) and 557 mm SVL (62 g, MR = 0.19), 
respectively. A young Calomys tener (Rodentia, Sigmodontinae, 
60 mm, 5 g) and an unidentified rodent were found in stomachs of 
snakes measuring 335 mm SVL (14 g, MR = 0.36) and 340 mm 
SVL (24 g). All prey were ingested headfirst. Linear regression 
showed a positive correlation between prey SVL and predator SVL 
(r2  = 0.979; F 19 =414.4; P=0.04). 

Our data indicate that 0. r septentrionalis feed primarily on 
lizards, but occasionally eat mammals as well. Further, 0. 
rhombifer appears to feed on a great variety of lizards. Two fami-
lies of lizards, Anguidae and Gekkonidae, which we did not find 
in our sample, have been reported in the diet of 0. r. rhombifer 
(Maschio et al. 2004, op. cit., and citations therein). Our sample 
indicates that prey SVL (primarily lizards) increases with 0. r 
septentrionalis SVL, as is the case in many snakes (Arnold 2001. 
In Seigel and Collins [eds.], Snakes: Ecology and Behavior, pp. 
87-115, Blackburn Press, New Jersey). 

We thank D. 0. Mesquita and A. Bezerra for assistance, G. R. 
Colli for permission to examine specimens, and CAPES for fi-
nancial support. 

Submitted by FREDERICO GUSTAVO RODRIGUES 
FRANcA, Universidade de Brasilia. Pos-graduacao em Ecologia. 
CEP 70910-900, Brasilia, Brazil (e-mail: fredgrf@terra.com.br);  
and ALEXANDRE FERNANDES BAMBERG ARAUJO, 
Universidade Federal Rural do Rio de Janeiro, Departamento de 
Biologia Animal, Rio de Janeiro, Brazil. 

OXYRHOPUS TRIGEMINUS (False Coral Snake). PREY. 
Oxyrhopus trigeminus, a terrestrial colubrid snake, is widely dis-
tributed in Brazil (Peters and Donoso-Barros 1986. Catalogue of 
the Neotropical Squamata, Part I, Snakes. Smithsonian Institution 
Press, Washington, DC.). Although a few reports suggest it preys 
mainly on lizards and small mammals (Amaral 1978. Serpentes 
do Brasil. Iconografia Colorida. - Edicties Melhoramentos, Editora 
da Universidade de Sao Paulo; Vitt and Vangilder 1983. Amphibia-
Reptilia 4:273-296), its diet remains poorly known. Vitt and 
Vangilder (op. cit.) report that of nine snakes they examined, seven 
contained prey, including the rat Bolomys lasiurus and three liz-
ard species: Cnemidophorus ocellifer, Ameiva ameiva, and 
Tropidurus torquatus (= T hispidus; see Rodrigues 1987. Arq. 
Zool., Sao Paulo 31:105-230). On 28 November 2002 at 0700 h 
we found an adult male 0. trigeminus (544 mm SVL, 56 g) in 
Restinga de Jurubatiba National Park, (22°16'53S, 41°39'20W), 
Quissama, north of Rio de Janeiro State, Brazil. The snake was on 
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the ground near the base of a set of bromeliad ramets and ap-
peared to have recently fed. We collected the snake and trans-
ported it to the laboratory. En route to the laboratory, the snake 
regurgitated a male Tropidurus torquatus (91 mm SVL, 30 g). In 
light of recent taxonomic changes (see above), T torquatus repre-
sents a novel prey record for 0. trigeminus. The snake (MNRJ 
9850) and lizard (MNRJ 9851) are deposited in the Museu 
Nacional, Rio de Janeiro. Supported by grant of the Programa de 
Pesquisas Ecologicas de Longa Dun -do - PELD/CNPq/Site 05/ 
Jurubatiba. 

Submitted by CARLOS FREDERICO DUARTE ROCHA, 
HELENA GODOY BERGALLO, FABIO H. HATANO, and 
MONIQUE VAN SLUYS, Departamento de Ecologia, Instituto 
de Biologia Roberto Alcantara Gomes, Universidade do Estado 
do Rio de Janeiro. Rua Sao Francisco Xavier, 524, Maracana,CEP 
20550-013, Rio de Janeiro, RJ, Brazil. 

PSAMMOPHIS NAMIBIENSIS (Namib Sand Snake). BEHAV-
IOR. Diurnal, slender, and fast-moving, the Namib Sand Snake 
(Psammophis namibiensis, see Broadley 2002. Afr. J. Herpetol. 
51:83-119) occurs in hot and sandy areas throughout the 
Namaqualand Region (Namibia) to the north of the Cape Prov-
ince, South Africa (Branch 1998. Field Guide to Snakes and other 
Reptiles of Southern Africa. Struik, Cape Town. 376 pp.; Bauer et 
al. 1993. Madoqua 18:117-145). On 23 July 2004 at 1100 h near 
Fort Khan (55 km W of Usakos, Erongo Region, Western Central 
Namibia, 15°10'E, 22°20S), in an arid savanna of Acacia erioloba, 
we watched a P. namibiensis (ca. 900 mm TL). During these ob-
servations, a Namaqua Sand Lizard (Pedioplanis namaquensis; 
45-50 mm SVL) moved 120 cm away from the snake in the shade 
of an Acacia tree. The snake stopped, raised the head 10 cm above 
the ground, and visually tracked the moving lizard. The lizard 
climbed into the lower branches of the acacia, where it was struck 
and grasped at mid-body by the snake. The snake immediately 
began to "chew," alternating both maxillaries, to sink the rear fangs 
of this opistoglyphous snake more securely into the prey. After 90 
seconds, the lizard ceased struggling and appeared to be dead. 
After another 130 seconds the snake dropped the lizard, moved to 
the head of the lizard (sans tongue flicking), and began to ingest it 
head-first. In 110 seconds the lizard was completely swallowed. 
The snake moved to the tree trunk and began to bask with only the 
portion of the body containing the lizard exposed to sunlight (ex-
hibiting regional body thermoregulation; Peterson et al. 1993. In 
Seigel and Collins [eds.], Snakes, Ecology and Behavior, pp. 241-
314. McGraw-Hill, New York). 

Submitted by JUAN M. PLEGUEZUELOS and MONICA 
FERICHE, Departamento de Biologia Animal y Ecologia, 
Facultad de Ciencias, Universidad de Granada, E-18071 Granada, 
Spain (e-mail: juanple  @ ugr.es). 

PSEUSTES SULPHUREUS (South American Puffing Snake). 
DIET. Pseustes sulphureus is a diurnal, arboreal, and oviparous 
snake that occurs in the neotropical region, from Mexico to south-
eastern Brazil, where it seems to be somewhat rare (Amaral 1978. 
Serpentes do Brasil. Melhoramentos/EDUSP, Sao Paulo, 247 pp.). 

It probably feeds primarily on birds and their eggs, but appears to 
have a varied diet that includes amphibians, lizards, bats and other 
small mammals (Amaral op.cit; Freitas 2003. Serpentes Brasileiras. 
Malha-de-Sapo Publicacoes e Consultoria Ambiental Lauro de 
Freitas. 206 pp.; Marques et al. 2001. Serpentes da Mata Atlantica: 
um Guia Ilustrado para a Serra do Mar, Editora Holos, Sao Paulo. 
184 pp.; Rufino 1999. Herpetol. Rev. 31:103). Rivas and Kane 
(2003. Herpetol. Rev. 34:72) provide the only specifically identi-
fied avian prey, a Crypturellus soui (Little Tinamou). 

At 1210 h on 17 November 2004 we found a subadult female P 
sulphureus entering a Stelgidopteryx ruficollis (Southern Rough-
winged Swallow) nest at the Reserva Ecologica de Guapiacti 
(22°24'619"S, 42°44'253"W, 250 m elev.) in Cachoeiras de Macacu 
municipality ca. 150 km W from Rio de Janeiro, Brazil. The nest 
was located at the end of a tunnel about 5 cm in diameter and 41.5 
cm long. When first sighted, only the anterior third of the snake 
was inside the nest. The snake remained in this position for ca. 
two minutes. It then entered the nest completely and about a minute 
later its head emerged at the entrance. We then captured the snake 
and forced it to regurgitate an intact S. ruficollis nestling (20.5 g), 
which it had swallowed head-first. The eaten nestling was one of 
a brood of three; the two remaining nestlings were found alive 
inside the nest after the predation event. The snake measured 92.8 
cm SVL, weighed 150 g (excluding the prey), and was cataloged 
into the Rio de Janeiro Zoological Garden (FRZ12533). Our ob-
servation suggests that P. sulphureus is an active forager. 

Conselho Nacional de Desenvolvimento Cientifico e 
Tecnologico (CNPq) provided financial support (302718/2003-6). 
We thank N. Locke, E. Rubiao, R. V. Marques, A. R. Lagos, and 
A. Storni for assistance. 

Submitted by MARIA ALICE S. ALVES, CARLOS E. L. 
ESBERARD, MAURICIO B. VECCHI, THIAGO F. S. 
LAURINDO, VANESSA C. TOMAZ, Departamento de 
Ecologia, Universidade do Estado do Rio de Janeiro. Rua Sao 
Francisco Xavier, 524. Rio de Janeiro, RJ. 20550-011, Brazil. 

PTYAS MUCOSUS (Oriental Rat Snake). ECTOPARASITES. 
On 18 June 2003 firefighters gave us an adult female (ca. 1600 
mm TL) Ptyas mucosus captured at a school in Chiayi County, 
Taiwan (23°27'08"N, 120°27'18"E). Four ticks were imbedded 
between the dorsal scales; one ca. 300 mm and the other three ca. 
500 mm from the snout. The ticks were removed and identified as 
adult female Amblyomma cordiferum. Immature stages of this tick 
species feed on rodents, and adults have been reported from the 
King Cobra (Ophiophagus hannah) and the Reticulated Python 
(Python reticulatus) (Barnard and Durden 2000. A Veterinary Guide 
to the Parasites of Reptiles. Vol. 2. Krieger Publishing, Florida. 
107 pp.). To our knowledge, this is the first recorded case from 
Taiwan of P. mucosus being a host for this tick species. 

We thank Pi-Hwa Su for preparing electron microscope images 
of the ticks and Gennady Kolonin for verifying tick identification. 

Submitted by GERRUT NORVAL, Applied Behavioural Ecol-
ogy and Ecosystem Research Unit, Department of Nature Conser-
vation, UNISA, Private Bag X6, Florida, 1710, Republic of South 
Africa, (e-mail: gerrutnorval507@yahoo.com);  CHEN-CHIH 
CHEN, Pingtung Rescue Center for Endangered Wild Animals, 
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National Pingtung University of Science and Technology, No. 1, 
Hsuehfu Rd., Neipu, Pingtung 912, Taiwan, Republic of China; 
WEN-FENG HSIAO and HUI-JU YU, Department of Biologi-
cal Resources, National Chiayi University, No. 300, University 
Rd., Chiayi, 60083, Taiwan, Republic of China; and JEAN-JAY 
MAO, Department of Natural Resources, National I-Lan Univer-
sity, No. 1, Shen-Lung Rd., Sec. 1, I-Lan City 260, Taiwan, Re-
public of China. 

GEOGRAPHIC DISTRIBUTION 

Instructions for contributors to Geographic Distribution appear in 
Volume 36, Number 1 (March 2005). Please note that the responsibility 

for checking literature for previously documented range extensions lies 
with authors. Do not submit range extension reports unless a thorough 
literature review has been completed. 

CAUDATA 

SEMINATRIX PYGAEA (Black Swamp Snake). REPRODUC-
TION. Previous reports of litter size in Seminatrix pygaea range 
from 2 to 15 and were determined primarily by counting the num-
ber of enlarged follicles or embryos during palpation or dissection 
(Gibbons and Dorcas 2004. North American Watersnakes: A Natu-
ral History. University of Oklahoma Press, Norman. 438 pp.). 
During July 2004, three of 15 pregnant females gave birth to record 
size litters (16, 19, and 22). Pregnant S. pygaea were collected 
between 27 May and 1 June 2004 from Ellenton Bay (Savannah 
River Site, South Carolina) using aquatic minnow traps. All snakes 
were housed individually in the laboratory at 27°C and offered 
salamander larvae (Ambystoma talpoideum) every 7-10 days un-
til they gave birth. Within 24 h of parturition I measured the mass 
(nearest 0.01 g), SVL (nearest mm), and tail length (nearest mm) 
of the mother and all neonates. Total litter mass (TLM, all neo-
nates together) was measured and used to calculate reproductive 
investment (relative clutch mass) by dividing the post-partum 
maternal mass by the total litter mass (Shine 1980. Oecologia 
46:92-100). All neonatal values are presented as mean ± 1 SE. 
Because of their small size at birth, it was not possible to safely 
sex the neonates by probing; therefore I relied on relative tail length 
to sex the neonates (Dodd 1993. Can. J. Zool. 71:1281-1288). On 
17 July a female (post-partum mass = 33.90, SVL = 363) gave 
birth to 22 neonates (TLM = 28.36, mass = 1.29 + 0.02; SVL = 
108.9 ± 0.62; 9 Females: 13 Males). On 20 July a litter of 16 neo-
nates (TLM = 22.41, mass = 1.40 ± 0.03; SVL = 112.8 ± 0.75; 7F: 
9M) was born to a second female (post-partum mass = 29.23, SVL 
= 354). Lastly, on 25 July a female (post-partum mass = 33.25, 
SVL = 383) gave birth to 19 neonates (TLM = 18.81, mass = 0.99 
± 0.02; SVL= 101.5 ± 0.93; 13F: 6M). All three mothers expended 
a large reproductive effort as indicated by high relative clutch 
masses (0.84, 0.77, and 0.57 respectively). None of the litters con-
tained stillbirths and all snakes were returned to their original point 
of capture. 

Financial support provided by the Environmental Remediation 
Sciences Division, Office of Biological and Environmental Re-
search, U.S. Department of Energy (Award No. DE-FC09- 
96SR18546). 

Submitted by CHRISTOPHER T. WINNE, University of 
Georgia, Savannah River Ecology Laboratory, Drawer E. Aiken, 
South Carolina 29802, USA; e-mail: winne@srel.edu.  

AMBYSTOMA MACULATUM (Spotted Salamander). USA: 
TENNESSEE: HAMILTON Co.: Volunteer Army Ammunitions Plant 
(35°06'17"N, 85°07'49"). 17 March 2004. Thomas P. Wilson and 
Chris Manis. Verified by Kerry Hansknecht. University of Ten-
nessee at Chattanooga Museum of Natural History (UTCA/GMU 
4146). New County Record (Redmond and Scott 1996. Atlas of 
Amphibians in Tennessee. Misc. Publ. No. 12, The Center for Field 
Biology, Austin Peay State University, Clarksville, Tennessee. 
94pp. [Hard copy and Internet versions, the latter of which in-
cludes links to information on Tennessee herpetology published 
since 1996], http://www.apsu.edu/amatlas/,  accessed 12 May 2004) 

Submitted by CHRISTOPHER MANIS, ROBERT 
MINTON, and THOMAS P. WILSON, Department of Biologi-
cal and Environmental Sciences, University of Tennessee at Chat-
tanooga, 215 Holt Hall, Department 2653, 615 McCallie Avenue, 
Chattanooga, Tennessee 37403, USA. 

AMBYSTOMA OPACUM (Marbled Salamander). USA: GEOR-
GIA: WHITFIELD CO: Dalton Middle School Campus (34°47'32.9"N, 
84°56'33.1"W). 15 May 2005. Collected from a drift fence adja-
cent to wooded wetland. Chris Manis and John Patrick. Verified 
by John Jensen. University of Tennessee at Chattanooga Museum 
of Natural History. UTCA/GMU 4630. New county record 
(Williamson and Moulis 1994. Distribution of Amphibians and 
Reptiles in Georgia. Savannah Sci. Mus. Spec. No. 3, 712 pp.). 

Submitted by CHRIS MANIS, Department of Biological and 
Environmental Sciences, University of Tennessee at Chattanooga, 
215 Holt Hall, Department 2653, 615 McCallie Avenue, Chatta-
nooga, Tennessee 37403, USA; JOHN PATRICK, Dalton Middle 
School, 1250 Cross Plains Trail, Dalton, Georgia 30721, USA; 
ROBERT MINTON, Department of Biological and Environmen-
tal Sciences, University of Tennessee at Chattanooga, 215 Holt 
Hall, Department 2653, 615 McCallie Avenue, Chattanooga, Ten-
nessee 37403, USA; and THOMAS P. WILSON, Department of 
Biological and Environmental Sciences, University of Tennessee 
at Chattanooga, 215 Holt Hall, Department 2653, 615 McCallie 
Avenue, Chattanooga, Tennessee 37403, USA. 

AMBYSTOMA TIGRINUM TIGRINUM (Eastern Tiger Sala-
mander). USA: TENNESSEE: HAMILTON COUNTY: Volunteer Army 
Ammunition Plant (35°06'17"N, 85°07'49"). 17 March 2004. Tho-
mas P. Wilson. Verified by Kerry Hansknecht. University of Ten-
nessee at Chattanooga Museum of Natural History. UTCA/ 
GMU4169. New county record (Redmond and Scott 1996. Atlas 
of Amphibians in Tennessee. Misc. Publ. No.12. The Center for 
Field Biology, Austin Peay State University, Clarksville, Tennes-
see. 94 pp.). 
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