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CAUDATA 

AMBYSTOMA OPACUM (Marbled Salamander). FREQUENCY 
OF ALBINO LIFE STAGES. Complete albinos, partial albinos, 
and leucistic specimens have been observed among many species 
of North American amphibians and reptiles (Hensley 1959. Publ. 
Mus. Michigan St. Univ. 1. 159 pp.; Brame 1962. Abhandl. und 
Bet fijr Naturk. und Vorgesch. 11:65-81; Drykacz 1981. SSAR 
Herpetol. Circ. 11. 31 pp.). However, there is limited information 
on the frequency of these uncommon phenotypes in natural popu-
lations. Although Ambystoma opacum is well-studied and abun-
dant throughout the eastern United States, albino larvae have been 
reported in only three populations from Maryland, Mississippi, 
and Rhode Island (Drykacz, op. cit.; Deegan et al. 1998. Herpetol. 
Rev. 29:229; Petranka 1998. Salamanders of the United States and 
Canada. Smithsonian Inst. Press, Washington, D.C., 587 pp.). Here, 
we report on the frequency of albino salamanders among larval, 
metamorphic, and adult A. opacum from a population in southern 
Illinois. 

On 9 March 2002 we discovered partial albino (sensu Brame, 
op. cit.) larvae while surveying an ephemeral pond in the Shawnee 
National Forest, Alexander County, Illinois (37°15'26"N; 
89°21'36"W). Larvae typically have evenly dispersed stippling on 
the dorsal surface, speckled throats, and a distinct row of lateral 
light spots (Brandon 1961. Copeia 1961:377-383). These speci-
mens appeared unusually pale due to a reduction in the intensity 
of pigmentation across the body; markedly reduced numbers of 
melanophores in the integument, and a faint indication of lateral 
spots. We measured two larvae (17.4, 18.1 mm SVL) and depos-
ited them in the SIUC museum (SIUC-H07215). On 27 Sept 2002 
we trapped one partial albino adult (67.6 mm SVL) while moni-
toring pitfall traps at a drift fence that completely encircled the 
pond. Adults are typically black in ground color with distinctive 
white to silver cross bands (Petranka, op. cit.). This gravid, fe-
male specimen appeared rosy-brown to pale tan in color and had 
normal retinal pigments; dull white cross bands were present. The 
salamander was photographed (SIUC-H07216) and released. Be-
tween 19 September and 10 October 2002 we trapped 184 male 
and 235 female A. opacum migrating to the pond, thus the partial 
albino phenotype occurred at a frequency of 0.24 in the breeding 
population. We captured one partial albino larva (22.1 mm SVL), 
similar in pigmentation to those described above, during quantita-
tive sampling of the larval population on 9 June 2003. We esti-
mated the size of the population on this day at ca. 4100 using a 
mean density of 331 larvae/m 3  (enclosure sampler, N = 8) thus the 
partial albino phenotype occurred at a frequency of ca. 0.024 in 
the larval population. All metamorphs trapped while emigrating 
from the pond in 2003 (N = 394) had typical amounts and patterns 
of pigmentation. Our report is the first to describe partial albino 
specimens of A. opacum in Illinois and provide data for compar-
ing the frequency of this phenotype among populations and other 
amphibian species. We thank L. Woosley for her assistance in 
monitoring amphibians at this site. 

CYNOPS PYRRHOGASTER (Japanese Fire-bellied Newt). EN-
DOPARASITES. Cynops pyrrhogaster is known from Honshu, 
Shikoku, and Kyushu Islands, Japan (Frost [ed.] 1985. Amphib-
ian Species of the World: A Taxonomic and Geographical Refer-
ence. Allen Press, Inc. and The Association of Systematics Col-
lections, Lawrence, Kansas, 732 pp.). Four species of Digenea, 
Diplodiscus japonicus, Echinostoma hortense (as metacercariae), 
Mesocoelium brevicaecum, Phyllodistomum patellare; three spe-
cies of nematodes, Amphibiocapillaria tritonispunctati, Gnathos-
toma spinigerum (as larvae), Rhabdias tokyoensis; and one spe-
cies of Acanthocephala, Acanthocephalus nanus, have been re-
ported from C. pyrrhogaster (Uchida 1975. Bull. Azabu Vet. Coll. 
30:63-81). In addition, C. pyrrhogaster has been experimentally 
infected with the nematode, Spinitectus ranae (Hasegawa and 
Otsuru 1977. Jap. J. Parasitol. 26:336-344). The purpose of this 
note is to report an additional species of Nematoda, 
Cosmocercoides tridens, from C. pyrrhogaster. 

Twenty-four C. pyrrhogaster (mean SVL = 51.5 mm ± 4.5 SD; 
range '14 61 mm) were collected in Kanagawa and Shizuoka Pre-
fectures, Honshu Island, Japan. Specimens were deposited in the 
herpetology collection of the Natural History Museum of Los 
Angeles County, Los Angeles, California as LACM 141230-
141238, 143235-143237, 143265-143269, 144331-144336, 
146590. The esophagus, stomach, small and large intestines, and 
lungs were opened and separately examined for helminths under a 
dissecting microscope. The body cavity was also examined for 
helminths. One species of Nematoda, Cosmocercoides tridens, was 
found in the small and large intestines. Both LACM 141234 and 
143265 were infected. Prevalence (infected salamanders/sala-
manders examined x 100) was 8%. Mean intensity ± 1 SD (mean 
number of nematodes/number infected salamanders) was 2.0 ± 
1.4 SD, range 1-3. Voucher nematodes were deposited in the United 
States National Parasite Collection, Beltsville, Maryland as 
USNPC 93532. 

Cosmocercoides tridens is known from Cynops ensicauda and 
Echinotriton andersoni from Okinawa, Japan (Hasegawa 1988. 
Can. J. Zool. 67:1189-1193). Cynops pyrrhogaster represents a 
new host record for C. tridens. Mainland Japan is a new locality 
record. 

Tatsuo Ishihara, Hakond Woodland Museum, Hakone, 
Kanagawa Prefecture, provided the specimens for this study. 

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

NEURERGUS STRAUCHII (Anatolia Newt). ENDOPARA- 
SITES. Neurergus strauchii occurs in Turkey, Iran, and Iraq. In 
Turkey it occurs in east Anatolia (Baran and Atatur 1998. Turkish 
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Herpetofauna [Amphibians and Reptiles]. Republic of Turkey, 
Ministry of Environment, Ankara, 214 pp.). We know of no para-
sites reported from this salamander. The purpose of this note is to 
report the nematode Cosmocerca commutata in N. strauchii. 

Nineteen N. strauchii (SVL = 154.6 mm± 17.6 SD, range: 130-
182 mm) were collected in Bitlis, Turkey (38°19'N, 42°05'E) dur-
ing 2000-2002. Twenty two N. strauchii (SVL = 152.9 mm ± 11.9 
SD, range: 130-171 mm ) were collected in Malatya, Turkey 
(38°14'N, 38°37E ) during 2001. The esophagus, stomach, small 
and large intestines were opened and separately examined for hel-
minths under a dissecting microscope. The infection site was the 
small and large intestines. Prevalence (infected salamanders/sample 
examined x 100) were: Bitlis (65%), Malatya (86%); mean inten-
sity ± SD and range were: Bitlis 3.9 ± 3.0 SD, range 1-9; Malatya 
10.9 ± 6.6 SD, range 1-23. Mean number of helminths was sig-
nificantly higher at Malatya than at Bitlis, t = 3.5, df = 30, two 
tailed P value = 0.001. Selected nematodes were deposited in the 
United States National Parasite Collection, Beltsville, Maryland 
as USNPC 93984. Voucher salamander specimens were deposited 
at Uludag University, Department of Biology. 

Cosmocerca commutata is widely distributed in Palearctic 
anurans as well as the salamanders Salamandra atra, S. 
salamandra, and Triturus cristatus (Skrjabin et al. 1961. Oxyurata 
of Animals and Man, Part 2, Izdatel'stvo Akademii Nauk SSSR, 
Moskva. 460 pp.). Cosmocerca commutata in N. strauchii is a 
new host record. 

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

PLETHODON CINEREUS (Red-backed Salamander). ANOPH-
THALMIA. Abnormalities and malformations of limbs and eyes 
of amphibians are well documented in anurans (Ouellet et al. 1997. 
J. Wildl. Diseases 33:94-104; Meteyer 2000. Field Guide to Mal-
formations of Frogs and Toads with Radiographic Interpretations. 
Biol. Sci. Rept., USGS/BRD/BSR-2000-0005, Madison, Wiscon-
sin; Meteyer et al. 2000. Teratology 62:151-171). Deformities are 
known to occur on limbs and tails in the terrestrial salamander 
genus Plethodon (Wake and Dresner 1967. J. Morphol. 122:265-
306) but abnormalities of the eyes have not been described for 
any plethodontid salamander, including Plethodon cinereus (J. 
Hanken, pers. comm.). 

On 5 April -2002 an adult male lead-back phase P cinereus miss-
ing its right eye was found by H. Germaine and M. Kangas in a 
sample of 35 under 22 pairs of coverboards in the Turkey Run 
Park section of the George Washington Memorial Parkway Na-
tional Park (GWMP, Fairfax Co., Virginia). The habitat was hard-
wood forest dominated by oaks (Quercus sp.). The orbit was cov-
ered entirely with normally pigmented skin and did not appear 
injured, scarred, or unusual except for the missing eye. The abnor-
mality appears to be congenital. Two other adult males each miss-
ing one eye were observed on 30 June and 4 July 2002 by E. 

Lanham in a sample of 400 studied at Mountain Lake Biological 
Station, Giles Co., Virginia. Like the one found in Fairfax County, 
the orbit on each was covered with normally pigmented skin sug-
gesting a congenital defect. All of the salamanders appeared 
healthy. The GWMP specimen was lost following refrigerator 
mishap; the salamanders at Mt. Lake were released. Single cases 
of P. cinereus missing an eye (May 2001, Page Co., Virginia and 
July 2001, Fairfield Co., Ohio) are listed on the North American 
Reporting Center for Amphibian Malformations website (http:// 
www.npwrc.usgs.gov/narcam/),  although no descriptive informa-
tion is available. Our observations are the first published records 
of anophthalmia in P cinereus and the family Plethodontidae. 

Submitted by JOSEPH C. MITCHELL, Department of Biol-
ogy, University of Richmond, Richmond, Virginia 23173, USA 
(jmitchel@richmond.edu ), ELVIRA LANHAM, 5750 Trefalgar 
Park, Richmond, Virginia, 23228, USA (Present address: PO Box 
64, Manly 1655, NSW, Australia), MELISSA KANGAS, 
HEATHER GERMAINE, National Park Service, do Turkey Run 
Park, George Washington Memorial Parkway, McLean, Virginia, 
22101, USA, and WILL BROWN, 978 Bull Yearling Road, 
Stanardsville, Virginia, 22973, USA. 

PLETHODON DUNNI, P VEHICULUM (Dunn's Salamander, 
Western Red-backed Salamander). BEHAVIOR. Many amphib-
ians that inhabit desert environments with a marked warm season 
display specialized behavior, morphology, or physiology that al-
low survival in hot dry conditions (Seymour and Lee 1974. Aus-
tral. Zool. 18:53-65; McClanahan et al. 1976. Copeia 1976:197-
185; van Beurden 1980. Copeia 1980:787-799; Loveridge and 
Withers 1981. Physiol. Zool. 54:203-214). In contrast, amphib-
ians that live in wetter environments often use mesic subterranean 
or woody debris refuges to evade seasonally brief drier or wanner 
conditions (Dumas 1956. Ecology 37:484-495; Hagar et al. 1995. 
In Beschta et al. [eds.], Cumulative Effects of Forest Practices in 
Oregon: Literature and Synthesis. Chapter 9, pp. 1-150. Oregon 
Dept. of Forestry, Salem, Oregon, USA.), and generally lack dis-
tinctive behavior to cope with unusually hot dry conditions. For 
this reason, we describe immersion and stream-use by Plethodon 
dunni and P vehiculum, two terrestrial salamanders characteristic 
of the more pluvial North American Pacific Northwest, under 
drought and high temperature conditions. 

During 29 July-5 August 2003, AEM and EPU made these ob-
servations while conducting amphibian surveys of 2nd-order stream 
reaches (sensu Strahler 1952. Bull. Geol. Soc. Amer. 63:1117-
1142) of two non-fish bearing streams (A and B) in the Stillman 
Creek Basin, southwestern Washington State (Stream A: 46°31'28-
35"N, 123°13'12-43"W; elev. 226-366 m; Stream B: 46°31'39-
46"N, 123°13'17-14"W; elev. 238-390 m). Forests around the sur-
vey stream consisted of managed second growth stands of Dou-
glas-fir (Pseudotsuga menziesii) over 40 years old. During sur-
veys, two people moved upstream searching across the wetted 
width overturning moveable surface objects to enhance species 
detection. Before the first survey date on these streams, <12 mm 
of precipitation had fallen over the previous 10 weeks; the 2003 
summer season was the driest in recorded history for Washington 
State (http://www.climate.washington.edu/details.html) . Regional 
high air temperatures on the initial survey day were 34°C. Over 
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the 280 m of Stream A surveyed on that date, at least 20 P. dunni 
and 4 P vehiculum were encountered, over 60% of which were 
found entirely immersed in the 160 m watered section of stream 
channel. Examination of both banks just centimeters above the 
wetted channel revealed it to be extraordinarily dry, both above 
and beneath surface objects. Furthermore, the water content of 
conifer needle litter and small organic debris on the substrate 
seemed very low, as it was brittle underfoot. Maximum daytime 
temperatures during the next four days (30 July, 4-6 August) when 
surveys were conducted in both streams were 3-5°C lower than 
on 29 July. Surveys over the next 660 m of Stream A on 30 July 
and 1660 m of Stream B on 4-6 August revealed 62 P dunni and 
46 P vehiculum within a combined ca. 1900 m of watered channel 
length; no more than two of these were observed over the 450 m 
length of unwatered channel. In contrast to the individuals ob-
served on the warmest survey date, 6.5% (N = 4) of the P. dunni 
and 7.1% (N = 3) of the P vehiculum were immersed on the com-
bined remaining survey dates, but all remaining non-immersed 
salamanders were encountered on moist or wet substrates within 
the hydrological influence of each of the two stream channels. 

Although their hydration requirements differ somewhat (Dumas, 
op. cit.), P dunni and P vehiculum both exhibit greater near-sur-
face activity under moist substrate conditions (Dumas, op. cit.; 
Peacock and Nussbaum 1973. J. Herpetol. 7:215-224; Ovaska and 
Gregory 1989. Herpetologica 45:133-143; unpubl. data). Further-
more, exposure to 32°C for < 20 minutes appear to be lethal to 
both species and stress becomes evident at 28-32°C (Dumas, op. 
cit.). Given this context, two aspects of our observations are no-
table. First, appearance of both species almost exclusively within 
the wetted channel margins implies that streambanks, a habitat 
both species often use (Dumas, op. cit.),became too dry to remain 
there. Second, salamanders being found predominantly in water 
only on the warmest day implies that air temperatures were high 
enough to make immersion in the stream channel a critically im-
portant refuge. More tolerable temperatures on subsequent days 
eliminated the importance of the water refuge. Both species are 
capable of swimming and surviving for some time in water (Dumas, 
op. cit.) and P dunni in particular can be found in ponded or run-
ning water margins (unpubl. data), although observations suggest 
that both species typically avoid total immersion (Dumas, op. cit.). 
These observations suggest that even mesic-adapted plethodontids 
have an ability to respond to selected dry and warm condition ex-
tremes when suitable subterranean refuges may be unavailable. 
Greater attention needs to be given to understanding the range of 
such responses in view of global warming trends. 

Anthony Melchiors facilitated permission to survey on 
Weyerhaeuser lands as part of the Amphibian Research Program 
of Forest and Fish Adaptive Management in Washington State. 
The Science Division of the Habitat Program of the Washington 
Department of Fish and Wildlife supported this research. 

Submitted by ALEXANDER EATON-MORDAS, ERIC P. 
URLING, MARC P. HAYES, DANIEL J. DUGGER, and 
TIMOTHY QUINN, Science Division, Habitat Program, Wash-
ington Department of Fish and Wildlife, 600 Capitol Way North, 
Olympia, Washington 98501-1091, USA; e-mail: (MPH) 
hayesmph@dfw.wa.gov . 

RHYACOTRITON CASCADAE (Cascade Torrent Salamander). 
NEST. On 14 Aug 2003, I discovered a nest of Rhyacotriton 
cascadae in a 2nd-order headwater stream on the west slope of the 
Cascade Mountains in Skamania County, Washington, USA 
(45°41'6"N, 122°1'48"W; elev. 740 m). The stream did not con-
tain fish, but did support Tailed Frogs (Ascaphus truei) and giant 
salamanders (Dicamptodon spp.) A clutch of 5 eggs was found 
under a cobble-sized (14 x 15 x 5 cm) rock in the thalweg of a 
glide 10 cm deep x 60 cm wide x 72 cm long. The nest was lo-
cated 473 m downstream of the flowing origin. Stream discharge 
immediately above the nest, measured by establishing a weir and 
recording fill time of a known volume, was 96 cm 3/sec and water 
temperature (at 0915 h) was 12°C. Eggs were neither attached to 
the substrate or each other; the current swept them away when I 
overturned the rock concealing them, precluding precise measure-
ment. However, I was able to see that the ova were white, ca. 3-4 
mm in diameter, and with ca.1-mm layer of clear jelly. The nest 
was unattended, but an adult female R. cascadae (46.3 mm SVL, 
3.0 g, not visibly gravid) was captured 8 m upstream. The stream 
reach where the nest was located had a southerly aspect, 10% gra-
dient, and bisected a power line right-of-way cleared of trees. 
However, vegetation cover over the nest site was 100%, multilay-
ered, and made up of vine maple (Acer circinatum), salmonberry 
(Rubus spectabilis), and green alder (Alnus sinuata). The stream 
above the right-of-way to the origin was within a 30-121 m wide 
buffer (total width) within a 2-3 year old Douglas-fir (Pseudotsuga 
menziessi)-Noble Fir (Abies procera) plantation. 

To date, the eggs of R. cascadae had not been found and ovipo-
sition in habitats similar to that of other Rhyacotrotion, i.e., in 
springs and seeps in deep cracks and crevices, may have been 
assumed (Nussbaum et al. 1983. Amphibians and Reptiles of the 
Pacific Northwest, Univ. Idaho Press, Moscow, 332 pp.; Petranka 
1998. Salamanders of the United States and Canada. Smithsonian 
Institution Press, Washington, DC, 587 pp.). However, more re-
cent information suggests that R. variegatus (Karraker 1999. 
Herpetol. Review 30:160-161) and R. kezeri (Russell et al. 2002. 
Northwest. Nat. 83:19-22) also oviposit in mid-channel under boul-
ders and logs, well below the stream origin. Given the relatively 
few nest descriptions, understanding of habitat variation over which 
oviposition occurs undoubtedly is far from complete. 

The number of eggs in the nest I found was less than that re-
ported for other Rhyacotriton clutches (7-75; Nussbaum 1969. 
Herpetologica 25:277-278, Karraker, op. cit.; Russell, op. cit.), 
but within the range of mature ovarian eggs found in R. cascadae 
(Nussbaum and Tait 1977. Amer. Midl. Nat. 98:176-199). 

Submitted by JAMES G. MAcCRACKEN, Timber Depart-
ment, Longview Fibre Company, 300 Fibre Way, Longview, Wash-
ington 98632, USA; e-mail: jmac@longfibre.com.  

TARICHA GRANULOSA (Roughskin Newt). FEEDING. 
Roughskin Newts are predatory during both larval (Leonard et al. 
1993. Seattle Audubon Society, Seattle, Washington. 56 pp.) and 
adult life stages (Chandler 1918. Oregon Agric. College Exp. Stat. 
Bull. 152:1-24; Efford and Tsumura 1973. Trans. Amer. Fish. Soc. 
1:33-47; Evenden 1948. Copeia 1948:219-220). Adult Roughskin 
Newt predation on vertebrates has been recorded, but heretofore 

Herpetological Review 35(4), 2004 	 367 



prey taxa have been limited to the eggs and larvae of selected 
amphibians (Chandler, op. cit.; Efford and Tsumura, op. cit.; 
Evenden, O. cit.), all of which have limited evasive abilities when 
faced with a predator. By comparison, generally more elusive fishes 
are largely unrecorded as prey except among salamander taxa with 
aquatic life stages that engage in ambush predation and/or suc-
cessfully co-occur with fishes. Here, we add T granulosa to the 
list of salamanders known to consume fish, and describe their op-
portunistic predation on injured, disoriented fish. 

On 2 July 2001, while performing amphibian surveys on the 
South Santiam River 6 mi E of Sweet Home (Linn Co., Oregon), 
CJR encountered a mixed-species school of ca. 200 small fish (ca. 
30-60 mm fork length [FL]) in a seasonally isolated bedrock pool 
at the river edge. The pool, 1.5 x 2.0 m with a maximum depth of 
7 cm, had ca. 3 cm of silt over its bottom, was surrounded by 
sedges (Carex sp.) 0.5 m high, and was connected to the river 
through a 70-cm wide channel that opened into a larger pool be-
fore reaching the river. Juvenile Northern Pikeminnow 
(Ptychocheilus oregonensis), adult Speckled Dace (Rhinichthys 
osculus), and Redside Shiner (Richardsonius balteatus) were the 
three dominant fish species in the pool; no newts were initially 
seen. After making one scoop through the school, CJR withdrew 
ca. 60 fish with a dipnet; they were examined briefly for identifi-
cation. About 5 seconds after taking the sweep, 6 adult (65-85 
mm SVL) T granulosa emerged from among the sedge stems on 
the pool margin. During the sweep, a ca. 40 mm FL Speckled 
Dace that had been injured dropped into the water in front of an 
85 mm SVL newt. This newt approached the fish and examined it 
briefly before engulfing it headfirst. Subsequently, CJR noticed 
12 other fish in mid-pool (representing each of the three species 
observed) that the sweep had disoriented or incapacitated; all six 
newts converged on the fish and ate them. Observer presence did 
not appear to deter the feeding newts. Positioning of prey during 
ingestion appeared undirected; some fish were eaten headfirst, 
whereas others were grasped by the tail or at mid-body. On three 
occasions, a newt bit a fish protruding from the mouth of another 
newt and attempted to pull it away; all such attempts were unsuc-
cessful. On one occasion, one newt grasped the leg of another 
newt and attempted to ingest it. The entire episode lasted ca. 10 
min, during which time all compromised fish were eaten. Indi-
vidual fish were completely ingested within ca. 45 sec. During the 
episode, five additional newts appeared in the pool connecting 
this one to the river, and approached the pool in which the feeding 
was taking place. After all compromised fish were eaten, both the 
newcomers and the feeding newts continued to search the pool. 
During this search, a 65 mm SVL newt lunged upward and cap-
tured an apparently healthy ca. 40 mm FL Redside Shiner from a 
passing school; the newt made one complete vertical revolution in 
the water and swallowed the fish in two gulps. 

Fish consumption among salamanders can be grouped into those 
genera where it is more important (Amphiuma, Cryptobranchus, 
Necturus) versus less important (Dicamptodon, Siren). For all these 
genera, prey detection outside of the immediate visual field is prob-
ably based on olfaction (Green 1933. Proc. West Virginia Acad. 
Sci. 7:28-30; Green 1935. Proc. West Virginia Acad. Sci. 9:36; 
Harris 1959. Field Lab. 27:105-111; Petranka 1998. Salamanders 
of the United States and Canada. Smithsonian Institution Press, 
Washington, DC, 587 pp.; Smith 1907. Biol. Bull. 13:5-39). Our  

observations suggest that T granulosa fits the less important group-
ing and that rapid recognition of compromised prey likely involved 
a non-visual modality as no T granulosa appeared to be within 
visual range of the fish when they were injured. Furthermore, the 
five newts that approached the pool after feeding began did so 
from downstream, suggesting the presence of current-transported 
olfactory cues. As injured fishes, especially cyprinids, are known 
to release chemical compounds attractive to predators (Mathis et 
al. 1995. Amer. Nat. 145:994-1005; Wisenden 2002. J. Chem. Ecol. 
28:433-438), the T granulosa we described may have recognized 
and been attracted by such a cue (Neish 1970. A comparative analy-
sis of the feeding behavior of two salamander populations in Marion 
Lake, B.C. PhD Diss., Univ. British Columbia, Vancouver. 108 
pp.). Available data imply that T granulosa consumes mostly small, 
slow-moving prey (Chandler, op. cit.; Evenden, op. cit.; Efford 
and Tsumura, op. cit.) but represent generalist predators that will 
eat almost any prey they can capture (White 1977. Northwest Sci. 
51:114-118). We expect that Roughskin Newts rarely take fish 
due to the relative size and swiftness of such prey; however, our 
observations document the ability of Roughskin Newts to capture 
and consume fish when opportunities arise. 

Submitted by CHRISTOPHER J. ROMBOUGH, P.O. Box 
365, Aurora, Oregon 97002-0365, USA (e-mail: 
rombough@onid.orst.edu),  and MARC P. HAYES, Washington 
Department of Fish and Wildlife, 600 Capitol Way North, Olym-
pia, Washington 98501-1091, USA (e-mail: 
hayesmph@dfw.wa.gov).  

ANURA 

ALSODES GARGOLA (Rana del Catedral). OVERWINTER-
ING TADPOLES Overwintering is a strategy that tadpoles sel-
dom utilize. So far, the majority of the few published observations 
have come from the Northern Hemisphere (Bradford 1983. Ecol-
ogy 64:1171-1183; Brown 1990. J. Zool. 220:171-184; Fellers et 
al. 2001. Herpetol. Rev. 32:156-157). Here, we report overwin-
tering tadpoles for a South American species, Alsodes gargola, an 
endemic leptodactylid frog from the North Patagonian Andes of 
Argentina that has successfully colonized alpine environments. 

At the end and at the beginning of three consecutive austral 
winters, as well as during the growing seasons in-between (2000-
2003), we systematically surveyed two alpine lakes (Toncek, 1750 
m and Schmoll, 1950 m elev.; 41°12'S, 71°30'W) along with the 
surrounding streams and shallow (depth < 1.5 m) pools. These 
water bodies are located within the Nahuel Huapi National Park 
(Rio Negro Province, Argentina) and remain superficially frozen 
for 7-8 mo. per year. 

At the end of each winter (December), just when the thawing 
period was starting, we observed several A. gargola tadpoles (ca. 
5-20 per visit to the study site) through openings in the ice cap in 
the shallow (< 1 m) littoral zone of both lakes. These individuals 
were either hiding among the bottom rocks or swimming near the 
ice cap. Moreover, in slow current sections of streams and at the 
bottom of pools, some tadpoles (ca. 5-10) were observed through 
ruptures in the ice cap. All tadpoles observed during this period 
appeared in good physical condition. 

During each growing season (January—April) many individuals 
(ca. 50-100 per visit) were seen in different sections of the shore-
line of both lakes as well as at the bottom of pools and streams. 

368 	 Herpetological Review 35(4), 2004 



Many tadpoles were observed metamorphosing at the middle of 
the growing seasons. Judging from the size of the cohorts at the 
time, these were at least one year old. 

At the beginning of each winter (May), when all the water bod-
ies were already superficially frozen, we observed several tad-
poles (ca. 10-25 per visit) along the shore of both lakes. They 
were either swimming just below the ice cap or hiding among the 
bottom rocks. Several individuals (ca. 5-15) were also found, un-
der the ice cap, in the streams and pools. 

Throughout the visits, tadpoles were normally found aggregated 
(ca. 2-20 individuals) in what seemed the most favorable micro-
habitats. These aggregations included individuals belonging to up 
to three cohorts (i.e., each cohort hatched in different summers) 
with total body lengths ranging between 20-90 mm (stages 32-
38; Gosner 1960. Herpetologica 16:183-190). At the beginning 
and at the end of each winter, tadpoles were found in water at 0.1-
3.0°C. Despite these low temperatures, they were usually active 
and, when inactive, they responded rapidly to mechanical stimuli. 
In conclusion, tadpoles of A. gargola overwinter (at least once) 
for 7-8 mo. in ice-covered alpine lakes, pools, and streams in the 
northern Patagonian Andes. During this period individuals do not 
enter a dormant state. Moreover, they seemingly do not experi-
ence high levels of winter mortality. The strategy of A. gargola 
tadpoles involves gaining as much biomass as possible by exploit-
ing at least one complete growing season and thus metamorphose, 
at the middle of a certain summer, as bigger juveniles with higher 
probabilities to survive the approaching long winter. 

We thank Bjorn Lardner and Sara Langford for helpful com-
ments on this note. 

Submitted by RAMIRO E. LOGARES, Limnology Division, 
Ecology Department, Lund University, SE-223 62, Lund, Sweden 
(e-mail: Ramiro_E.Logares@limnoliu.se),  and CARMEN A. 
UBEDA, Centro Regional Bariloche, Universidad Nacional del 
Comahue, Unidad postal Universidad, R-8400-FRF Bariloche, 
Prov. de Rio Negro, Argentina (e-mail: cubeda@bariloche.com.ar).  

AMOLOPS VIRIDIMACULATUS (Dahaoping Sucker Frog) 
ARBOREAL ACTIVITY. Frogs of the genus Amolops generally 
are reported from torrent streams. Adults usually are found at night 
on rocks at the sides of or in the middle of streams, or on wet 
vertical surfaces of waterfalls. During the day they have been found 
in rock crevices and low dense vegetation within the splash zone 
of the stream (Fei 1999. Atlas of Amphibians of China. Publish-
ing House for Scientific and Technical Literature, Hunan, China. 
432 pp.; Inger et al. 1990. Field. Zool. 58:1-24; Inger et al. 1999. 
Field. Zool. 92:1-46; Schleich and Kastle 2002. Amphibians and 
Reptiles of Nepal. A.R.G. Gantner Verlag Kommanditgesellschaft, 
FL 9491 Ruggell. 1201 pp.). Studies have shown that the expanded 
toe tips of Amolops are optimized for this type of wet surface habitat 
(Ohler 1995. Asiatic Herp. Res. 6:85-96). To date, no adult indi-
viduals of this genus have been reported from a high perch in veg-
etation outside of the splash zone. On 14 March 2002 at 2019 h 
during a light rain, an adult male Amolops viridimaculatus (76.9 
mm SVL; California Academy of Sciences CAS 224378) was 
found at a height of 3.5 m on a bamboo plant above a stream. The 
animal jumped from one branch to another before diving into the 
stream. The Amolops was collected in Myanmar, Kachin State near 

Ngar Ngar village 27°49'55.9"N, 97°45'49.5"E (WGS 84) at an 
elevation of 1176 m in evergreen forest. 

We thank U Khin Maung Zaw of the Nature and Wildlife Con-
servation Division, Forest Department, Ministry of Forestry, 
Myanmar, and Jens Vindum for comments on this note. Funding 
was provided by NSF DEB 9971861. 

Submitted by GUINEVERE O.U. WOGAN (e-mail: 
gwogan@calacademy.org),  JEFFERY A. WILKINSON, Depart-
ment of Herpetology, California Academy of Sciences, Golden 
Gate Park, San Francisco, California 94118, USA; HTUN WIN, 
THIN THIN, KYI SOE LWIN, AWAN KHWI SHEIN and HLA 
TUN, Nature and Wildlife Conservation Division, Forest Depart-
ment, Yangon, Myanmar. 

BUFO BOREAS BOREAS (Boreal Toad). SCATS AND BEHAV-
IOR. Adult Boreal Toads are known to engage in movements which 
sometimes are extensive (Carpenter 1954. Copeia 1954:197-200; 
Pimentel 1955. Herpetologica 11:72; Muths 2003. Copeia 
2003:161-165), but the basis of movements is often unclear 
(Pimentel, op. cit.). Scattered data also indicate that B. b. boreas 
often eats ants, but identification of ant prey beyond a family level 
typically is not provided (Schonberger 1945. Copeia 1945:120-
121; Campbell 1970. J. Herpetol. 4:83-85; Miller 1978. North-
west Sci. 52:243-239). Here, we report on the carpenter ant-filled 
scats of boreal toads from the Sky Lakes Wilderness in the Cas-
cade Mountains of southern Oregon (USA), link their deposition 
to toad movements, and show their utility in revealing adult toad 
habitat use. 

Observations were made during June—September in the Sky 
Lakes Basin (42°33'-42°38'N, 122°10'-122°14'W), a high-eleva-
tion (> 1700 m) plateau with > 200 lakes and ponds (0.01-9.62 ha 
in size) within a subalpine forest (Franklin and Dyrness 1973. Natu-
ral Vegetation of Oregon and Washington. USDA Forest Service, 
Portland, Oregon, General Technical Report PNW-8.) of mostly 
Abies lasiocarpa, Pinus contorta, and Tsuga mertensiana. In 1994, 
we conducted two visual encounter surveys (VES) between 0900 
and 1700 h on 65 of these lakes and ponds with 2-3 surveyors via 
a slow perimeter walk that involved searching shallow water to a 
depth of around 0.4 m (Thorns et al. 1997. In Olson et al. [eds.], 
Sampling Amphibians in Lentic Habitats, pp. 35-46. NW Fauna 
4, Soc. NW Vertebrate Biology, Olympia, Washington). In 1995-
7, we similarly resurveyed nine of these sites twice yearly. We 
also made headlamp-assisted observations on 2-3 nights in all four 
years. 

At 2330 h on 20 July 1994, we encountered two large (> 120 
mm SVL) female Boreal Toads sitting ca. 0.5 m apart each within 
15 cm of a Modoc Carpenter Ant (Camponotus modoc) column 
that was crossing the trail 30 m SW of Lake Elizabeth. Over the 
next five hours, we observed each toad take > 60 ants from the 
column. Feeding was irregular (3-18 min intervals between cap-
tures), and each toad made few movements, often capturing ants 
that strayed close rather than moving towards or interrupting the 
column to feed. Each toad stopped feeding ca. 30 min before sun-
rise. After feeding ceased, one female moved 35 m to the nearest 
lake margin to the NW; the other moved 80 m to the nearest lake 
edge to the SE. Each toad spent 10-15 min in shallow water after 
which each deposited a large, subovoid scat (25-30 x 10-13 mm). 
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Each scat had a gel-like translucent outer layer, which thickened 
slightly with hydration, and a dark interior. Examination of the 
interior revealed the scats to contain entirely carpenter ant parts. 
In one scat, the ant parts were entirely those of C. modoc; in the 
other, C. laevigatus and C. modoc parts were found. We made 
additional nocturnal observations of Boreal Toads feeding on car-
penter ants on six different occasions during 1995-1997. Each 
observation began in the interval 2230-0250 h, and were similar 
in that adult toads were involved, toads posted on ant columns 
that crossed largely unvegetated patches, and in the four instances 
where we continued observations until the toads stopped feeding, 
each moved to shallow water and, after a period of 10-20 min-
utes, deposited one or two scats of a size and shape similar to that 
described above. In each case, scats were almost entirely 
Camponotus parts. The latter four observations differed from the 
above in that individual adults moved distances 15-285 m to the 
nearest water after feeding stopped, and cessation of feeding and 
movement to water occurred over the hour before sunrise. 

Using VES in 1994, we found Boreal Toad life stages at nine 
sites: Big Heavenly Twin, Elizabeth, Isherwood, Liza, Florence, 
and North and South Snow Lakes, and two unnamed ponds 
(42°35'52"N, 122°11'27"W and 42°34'34"N, 122°12'32"W). Dur-
ing 1995-97 resurveys, which included Isherwood and Liza among 
resurveyed units, we found Boreal Toads at 4 sites, but recorded 
them in all resurvey years only from Isherwood and Liza. We also 
recorded them from Notasha and South Puck, respectively, only 
in 1995 and 1996. By contrast, we found evidence of reproduc-
tion (i.e., eggs, larvae, or metamorphosing toadlets) at only 
Isherwood and North Snow in 1994. During resurvey years, we 
recorded toad reproduction only at Isherwood every year and at 
Liza only in 1995. 

After our initial observation of carpenter ant-filled scats in 1994, 
we were alert to similar-looking scats during VES. Ultimately, we 
recorded 47 carpenter ant-filled scats attributable to boreal toads 
in 20 different lakes and ponds in 1994, including 11 stillwater 
habitats at which we had not recorded boreal toads directly during 
VES. The latter were 4 named lakes (Deep, Martin, Tsuga, and 
Wind) and 7 unnamed ponds. Notably, Martin, Tsuga, and Wind 
were within 0.5 km of North Snow, one of two lakes with boreal 
toad reproduction (see above), whereas Deep and the remaining 7 
ponds were within 0.6 km of Isherwood, the only other lake in 
which we identified toad reproduction. Similarly, during resurvey 
years, we found 13 toad scats at five sites, three at which we had 
not recorded toads during VES, and all of the latter were within 
0.4 km of Isherwood. 

Our observations are significant for three reasons. Data based 
on VES, a widely used method for amphibians (Thorns et al., op. 
cit.), had fewer than half the Boreal Toad sites than the scat data 
revealed. As Boreal Toads may be crepuscular or nocturnal (Linder 
and Fichter 1977. The Amphibians and Reptiles of Idaho. The Idaho 
State Univ. Press, Pocatello. 78 pp.), especially during the warmer 
months when many surveys are done, likelihood of making a Type 
II error about toad habitat use (not detecting a species when it 
actually uses a site) may be high, especially if one uses diurnal 
VES. Identifying the presence of toad scats offers one way to de-
crease Type II error if applying diurnal VES and perhaps other 
survey methods. This method needs further scrutiny to determine 
its effectiveness, but the approach might be more useful for high- 

elevation Boreal Toads. At high elevation, toads may be more de-
pendent on carpenter ants, resulting in their consistently having 
more distinctive-looking scats that are less likely to be confused 
with those of other subalpine vertebrates, assemblages which are 
typically less speciose than their lower elevation counterparts. Sec-
ond, all stillwater habitats where the only evidence of toad pres-
ence was scats found within 0.6 km of breeding sites shows that 
scat data can also augment understanding of the scale and foci of 
habitats used. This may be especially useful in landscapes densely 
populated with discreet stillwater habitats, such as the Sky Lakes 
Basin. Notably, aforementioned distances are in the range of re-
ported movements for Boreal Toads (Muths, op. cit.; Carpenter, 
op cit.; Pimentel, op. cit.). Lastly, heavy carpenter ant use is con-
sistent with the availability of this resource in high elevation sys-
tems, as several other organisms (e.g., woodpeckers) also heavily 
exploit this food source at high elevation (Torgersen and Bull 1995. 
Northwest Sci. 69:294-303). 

Fieldwork was done under an Oregon Department of Fish and 
Wildlife scientific handling permit to MPH. The Bureau of Land 
Management, the Oregon Department of Fish and Wildlife, 
Pacificorp, The Nature Conservancy, Weyerhaeuser Company, and 
the U.S. Forest Service (Winema National Forest) contributed to 
the funding or logistics of this study. Aaron Borisenko, David 
Chiller, Lisa Krentz, Thomas Lossen, Kevin Pfeifer, and Chris 
Rombough assisted with fieldwork. 

Submitted by MARC P. HAYES, Habitat Program, Washing-
ton Department of Fish and Wildlife, 600 Capitol Way North, 
Olympia, Washington 98501-1091, USA (e-mail: 
hayesmph@dfw.wa.gov),  and CHARLEEN B. HAYES, 2636 
59th Avenue NW, Olympia, Washington 98502-3449, USA. 

BUFO cf. CRUCIFER (Sapo Cururu). DEFENSIVE BEHAV-
IOR. Bufonids have characteristic paratoid glands on their dor-
sum that may help prevent predation (Stebbins and Cohen 1995. 
A Natural History of Amphibians. Princeton Univ. Press. 316 pp.). 
Field observations reported herein were carried out at the Eco-
logical Station of Itirapina (ESI), municipality of Itirapina and 
Brotas, Sao Paulo State, southeastern Brazil. On 25 Nov 2002 an 
adult male Bufo cf. crucifer was found crossing a road at the ESI. 
At first, the individual tried to escape by making short and unidi-
rectional hops for ca. 100 m. Apparently tired, it became immo-
bile until my hand touched its back. The animal immediately tilted 
its body sideways in the direction that I had touched. When I 
touched its head, the animal flexed the head downward (Fig. 1A); 
when I touched its back, the anuran assumed a roughly erect pos-
ture, with its arms strongly stretched (Fig. 1B); when I touched 
one of the flanks, it tilted laterally toward the same side. This be-
havior may be common in species of the genus Bufo (Hanson and 
Vial 1956. Herpetologica 12:141-149; Duellman and Trueb 1994. 
Biology of Amphibians. McGraw-Hill Publ. Co., 670 pp.), although 
it has never been described for this species complex. This postural 
behavior 1) increases the likelihood that a predator might ingest 
toxic skin secretions; and 2) presents a large body surface that 
would make head-first ingestion (for example, by snakes) more 
difficult. 

I thank Anne D'Heursel for comments on previous versions of 
the manuscript, Denise Zancheta for allowing access to Ecologi- 
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FIG. 1. Adult male Bufo cf. crucifer tilting toward the touched body 
area: A) animal touched on the head; B) animal touched on its back. 

cal Station of Itirapina, IBAMA and Instituto Florestal for the au-
thorizations provided, and CNPq for the scholarship (proc. no. 
130417/2003-3). 

Submitted by LUIS FELIPE TOLEDO, Departamento de 
Zoologia, Instituto de Biociencias, Universidade Estadual Paulista, 
Rio Claro, Sao Paulo, Brazil, Caixa Postal 199, CEP 13506-970; 
e-mail: toledolf@hotmail.com.  

BUFO MARINUS (Marine Toad). DEFENSIVE BEHAVIOR. 
Bufo marinus occurs from extreme southern Texas (USA) through 
tropical Mexico and Central America to northern South America 
(central Brazil and Peruvian and Bolivian Amazon). It has been 
widely introduced (Antilles, Hawaii, Mauritius, Fiji, Philippines, 
Taiwan, Ryukyu Is., New Guinea, Australia, and many other Pa-
cific islands) (Frost 2002. Amphibian Species of the World: an 
online reference. V2.21. http://research.amnh.org/herpetology/  
amphibia/index.html). On 6 July 2003, three juvenile B. marinus 
[Museu de Ciencia e Tecnologia of the Pontificia Universidade 
Catolica do Rio Grande do Sul; MCP 7502, female, 39.2 mm SVL; 
MCP 7503, female, 42.5 mm SVL; MCP 7504, male, 51.4 mm 
SVL,] were collected in Itaituba municipality (04°29'40"S; 
55°49'00"W), Para State, Brazil. While being manipulated for pho-
tographs the specimens assumed a defensive behavior feigning 
death (Fig. 1). The posture observed during 45 sec was of retracted 
limbs and exposed belly. Defensive behavior is variable among 
Leptodactylidae, Hylidae, and Bufonidae (Duellman and Trueb 
1994. Biology of Amphibians. Johns Hopkins Univ. Press 670 pp.). 
A behavior similar to the one presented here has been observed in 
Rhinoderma darwini (Pough et al. 2001. Herpetology. 2nd Ed. 
Prentice Hall, New Jersey, 612 pp.), Dendrophryniscus minutus 
(Russel 2002. Herpetol. Rev. 33:302), and Epipedobates femoralis 

(W. Vaz-Silva, pers. com.). We thank Roberto E. Reis and Thales 
de Lema for their assistance with this manuscript. 

Submitted by WILIAN VAZ - SILVA and JOSSEHAN 
GALUCIO DA FROTA, Laboratorio de Herpetologia, Instituto 
de Biociencias, PPG-Zoologia, Pontificia Universidade Catolica 
do Rio Grande do Sul (PUCRS), Av. Ipiranga, 6681, Porto Alegre, 
RS, Brazil, CEP: 90619-900 (e-mail: wvaz@pucrs.br).  

ELACHISTOCLEIS cf. OVALIS (Common Oval Frog). DEATH 
FEIGNING. Numerous amphibian defense strategies have been 
described, including death feigning, or thanatosis, which is quite 
widespread in anurans. This strategy is utilized by members of 
several families including Bufonidae (Zamprogno et al. 1998. 
Herpetol. Rev. 29:96-97); Hylidae (Azevedo-Ramos 1995. Rev. 
Bras. Bio. 55[1]:45-47): Leptodactylidae (Hartmann et al. 2003. 
Herpetol. Rev. 34:50), and Ranidae (Gramapurohit et al. 2001. 
Herpetol. Rev. 32:103), although its function is still not well un-
derstood (Azevedo-Ramos, op. cit.). Observations reported herein 
occurred during January 2003 at Floresta Estadual "Edmundo 
Navarro de Andrade" (22°25'S; 47°33W, 650 m elev.), munici-
pality of Rio Claro, Sao Paulo State, Brazil. An adult male 
Elachistocleis cf. ovalis (25 mm SVL) was captured while calling 
and when manipulated for photographs, it turned its belly, arms, 
and legs up, with the arms outstretched and the legs close to the 
body (Fig. 1). The animal remained motionless for nearly 3 min-
utes. After resuming its normal position, the animal was handled 
again and it repeated the behavior twice. Rodel and Braun (1999. 
Biotropica 31[1]:178-183) described a similar behavior in Kassina 
fusca, although it was not identified as thanatosis. Thus this is the 
first observation of thanatosis in a microhylid, and the third de-
fensive behavior described for the genus (Kokubum and Menin 
2002. Herpetol. Rev. 33:198; Kwet and Sold 2002. Herpetol. Rev. 
33:46). The effectiveness of death feigning needs to be tested as 
there are few data available that support the idea that such behav-
ior could lead to avoidance by predators (Rode' and Braun 1999, 
op. cit.). 

FIG. 1. Bufo marinus in defensive behavior (photo by J.G. Frota). 

FIG. 1. Adult male Elachistocleis cf. ovalis feigning death after been 
handled. 

I thank Cynthia Prado for helpful comments on previous ver-
sions of the manuscript, Joao Bosco for allowing the access to 
Floresta Estadual "Edmundo Navarro de Andrade," and IBAMA 
and Instituto Florestal for the authorizations provided. 
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Zoologia, Instituto de Biociencias, Universidade Estadual Paulista, 
Rio Claro, Sdo Paulo, Brazil, Caixa Postal 199, CEP 13506-970; 
e-mail: toledolf@hotmail.com.  

ELEUTHERODACTYLUS MIMUS (NCN). DIET. On 13 Jan 
2003 at 1600 h at the La Selva Biological Station, Heredia Prov-
ince, Costa Rica, an adult female Eleutherodactylus mimus (-45 
mm SVL) captured and consumed an anole, Nomps limifrons (-40 
mm SVL; —80 mm total). Eleutherodactylus mimus is not previ-
ously reported to take vertebrate prey. 

The E. mimus jumped 13 cm vertically from the leaf litter to a 
small arching stick, apparently in response to movement of the N. 
limifrons. The frog bit the anole at midbody and dropped to the 
ground. The frog sat without moving, occasionally clenching its 
jaws while the anole struggled and appeared to gasp for air. After 
15 min, the E. mimus used its forelegs to push the anole's head 
into its mouth with a lunging motion. Over a three-minute period, 
the E. mimus then swallowed the anole with quick, lunging bites 
followed by pauses. Once the anole had been completely con-
sumed, it continued to move inside the frog for ca. 5 min, when 
the frog was captured by hand to verify identification. 

Diet samples from 14 individuals of this species listed by 
Lieberman (1986. Acta Zool. Mex. 15:1-71) included no verte-
brate prey. Lieberman reported that the greatest proportion of the 
diet is made up of termites (30%), orthopterans (20%), and mis-
cellaneous larvae (20%). My observation suggests that occasional 
small vertebrate prey may be an important protein source for E. 
mimus. 

I thank the Organization for Tropical Studies, Peace Frogs, and 
the Auburn University College of Agriculture, International Schol-
ars Program for pilot funds supporting research during which this 
observation was made. 

Submitted by MATTHEW I. WILLIAMS, Department of Bio-
logical Sciences, Auburn University, Auburn, Alabama 36849, 
USA; e-mail: miwilliams@auburn.edu.  

FEJERVARYA LIMNOCHARIS (Boie's Wart Frog). 
OPHIOPHAGY. Diet studies of Fejervarya limnocharis have 
been carried out in Japan (Hirai and Matsui 2001. Current Herpetol. 
20[2]:97-103), China (Zhao 2001. Chinese J. Zool. 36[5]:43-45), 
and Vietnam (Kuzmin and Tarkhnishvili 1997. Adv. Amphib. Res. 
Form. Soy. Un. 2:103-109). None of these studies report F 
limnocharis ingesting reptiles. On 27 July 2003 at 1914 h after 
heavy rains, in Myanmar, Shan State, Taung Gyi District, near 
Mine Thaung Village (20°34'39.8"N, 96°57'24.1"E datum WGS 
84), G. Wogan and Kyi Soe Lwin found an adult F limnocharis 
(California Academy of Sciences CAS 226161) on the ground with 
a half-ingested Ramphotyphlops braminus (CAS 226162). The R. 
braminus measured 122 mm total length and weighed 0.9 g. The 
F limnocharis measured 40.6 mm SVL and weighed 7.8 g (after 
preservation). A second R. braminus (CAS 225157) was found 
within 3 m of the above animals, suggesting that they were active 
that night. Ophiophagy in F limnocharis is likely opportunistic. 

I thank U Khin Maung Zaw and U Than Htay, Nature and Wild-
life Conservation Division, Forest Department, Ministry of For- 

estry, Myanmar, Van Wallach for confirming the identification of 
the R. braminus, Lihua Thou for Chinese translation, Jeff Wilkinson 
for Japanese translation, and Alan Leviton, Jeff Wilkinson, and 
Jens Vindum for comments on this note. Funding was provided 
by NSF DEB 9971861. 

Submitted by GUINEVERE O.U. WOGAN, Department of 
Herpetology, California Academy of Sciences, Golden Gate Park, 
San Francisco California 94118, USA; e-mail: 
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HYLA CINEREA (Green Tree Frog). DIET. Hyla cinerea is com-
monly found on low-growing vegetation throughout the south-
eastern United States (Phelps and Lancia 1995. Brimleyana 22:31-
45). Documented prey include 35 families of arthropods, with 
noctuid moth (Lepidoptera: Noctuidae) and soldier beetle larvae 
(Coleoptera: Cantharidae) the most commonly observed prey re-
corded from stomach samples (Freed 1982. Oecologia 53:20-26). 

In August 2001, small forest gaps were created in bottomland 
hardwood forests on the Savannah River Site, Barnwell Co., South 
Carolina, USA. These gaps provide valuable habitat and resources 
for plants and animals that prefer open areas. In a recent survey, 
we found H. cinerea to be 7.5 times more abundant in the forest 
gaps than in the interior forest (unpubl. data) Previous research-
ers have noticed a similar preference for clearings by this species 
(Phelps and Lancia, op. cit.). 

On 4 Sept 2003 (ca. 1030 h) we observed an immature H. ci-
nerea (3-4 cm SUL) on switchcane (Arundinaria gigantea) in a 
0.26 ha flooded canopy gap. The tree frog was observed consum-
ing a narrow-winged damselfly (Odonata: Coenagrionidae). To 
our knowledge, this is the first record of H. cinerea preying upon 
this group of insects. 

Dragonflies and damselflies (Odonata) occur in a number of 
habitats including streams, ponds, and swamps (Borror et al. 1981. 
An Introduction to the Study of Insects, 5t h  ed. Saunders College 
Publ., Philadelphia. 827 pp.). They seem to have benefited from 
the creation of forest gaps as they are much more abundant there 
than in the forest (pers. obs.). The most common prey of H. ci-
nerea are immature insects, ants, spiders, or beetles which are weak 
fliers commonly found walking on vegetation (Freed, op. cit.). 
Although the majority of its prey may be small and slow-moving, 
our observation of H. cinerea catching and consuming such a large 
and actively flying insect shows it to be an opportunistic predator. 

Submitted by SCOTT HORN and MICHAEL D. ULYSHEN, 
USDA Forest Service, Southern Research Station, 320 Green 
Street, Athens, Georgia 30602-2044, USA. 

LEPTODACTYLUS FRAGILIS (White-lipped Foamfrog). 
COURTSHIP. Female reciprocal calling is a rare phenomenon in 
anurans and has been reported in only 14 species (Schlaepfer and 
Figueroa-Sandi 1998. Copeia 1998[4]:1076-1080). Two of these 
species are in the family Leptodactylidae, but none are 
Leptodactylus. Here we report an observation of courtship behav-
ior and potential female reciprocal calling in L. fragilis. The ob-
servation took place in the canal area, Gamboa, Panama (9°07.0'N, 
79°41.9W). 

372 	 Herpetological Review 35(4), 2004 



During a rainy evening on 16 July 2003 we observed two L. 
fragilis apparently courting. One frog, almost surely a male, while 
hopping, intermittently emitted a characteristic advertisement call 
(Ibanez et al. 1999. The Amphibians of Barro Colorado Nature 
Monument, Soberania National Park and Adjacent Areas. Edito-
rial Mizrachi & Pujol, Panama). The male called from open, ex-
posed areas and kept moving, covering a distance of ca. 1.5 m 
during the period of observation. The other individual, presum-
ably a female, followed him ca. 20 cm away. While this occurred, 
we heard a second type of call. This call was a rapid series of 
notes or short trill, longer and softer than the advertisement calls. 
Some of these calls were synchronized with movements of the 
abdomen of the male. Other calls were not and may have been 
given by the presumptive female. The second type of call, in con-
trast to the advertisement call, was barely audible at a distance of 
2 m. While the male was broadcasting the second type of call, the 
other individual approached him until they were side to side, touch-
ing each other laterally. The male disappeared under some vegeta-
tion, apparently entering a burrow on the ground, and the other 
frog followed him. They were not seen again. 

In L. fragilis males call during late afternoon and night during 
the rainy season (Ibanez et al. 1999, op. cit.). They construct bur-
rows next to pools, where females deposit eggs (Heyer 1969. Evo-
lution 23:421-428). Early development takes place within a foam 
nest until the burrow is flooded and the tadpoles reach the water 
(Ibanez et al. 1999, op. cit ; Prado et al. 2002. Copeia 2002:1128-
1133). This reproductive mode is shared by members of the L. 

fuscus species group (Prado et al. 2002, op. cit). We are aware of 
descriptions of courtship behavior in Leptodactylus only for L. 
fuscus (Freitas et al. 2001. Comun. Mus. Cienc. Technol. PUCRS, 
Sdr. Zool., Porto Alegre 14:121-132) and L. mystacinus (Sazima 
1975. Dissertacao de Mestrado, USP Sao Paulo. 71 pp.). Touch-
ing was described to be present in both species. If the calling be-
havior that we observed in L. fragilis is associated with their re-
productive mode, it is likely that female reciprocal calling occurs 
in other species of the L. fuscus group as well. The absence of 
previous reports may be explained by their secretive underground 
behavior that makes them difficult to locate and observe while 
breeding. 

This observation was possible thanks to the support of NSF grant 
No. 0078150 to the University of Texas conducted to study 
Physalaemus pustulosus in the same area. We thank Stanley Rand 
for support and encouragement, Ron Heyer for comments on the 
manuscript, and the Smithsonian Tropical Research Institute for 
logistic support. 

Submitted by XIMENA BERNAL (e-mail: 
xbernal@mail.utexas.edu)  and SANTIAGO R. RON (e-mail: 
sron@mail.utexas.edu),  School of Biological Sciences, Integra-
tive Biology Section, University of Texas, Austin, Texas 78712, 
USA. 

LEPTODACTYLUS OCELLATUS (Ra-manteiga). TADPOLE 
ALBINISM. Because they are more conspicuous to predators, 
albino individuals are expected to be relatively rare in nature 
(Sazima and Pombal 1986. Rev. Biol. 46[6]:377-381; Sazima and 
Di Bernardo 1991. Mem. Inst. Butanta. 53[2]:167-173). 

On 4 Oct 2002, in the municipality of Uberlandia (Minas Gerais, 

Brazil), we found an albino Leptodactylus ocellatus tadpole. The 
tadpole was in a dense school of black siblings (>150 individuals) 
which was attended by an adult female, as is typical for the spe-
cies (Vaz-Ferreira and Gehrau 1975. Physys 34, 88:1-14). The 
albino was in Gosner stage 25 (Gosner 1960. Herpetologica 
16:183-190) and measured ca. 25 mm TL. Survival of this albino 
tadpole to a large size may have been facilitated by the schooling 
behavior and by maternal care. 

We thank Ariovaldo A. Giaretta for critically reading the manu-
script. FAPEMIG provided a fellowship to APR. 

Submitted by ANDRE PEREIRA RODRIGUES and JULIO 
CESAR DE OLIVEIRA FILHO, Laboratorio de Ecologia e 
Sistematica de Anuros Neotropicais, Institute de Biologia, 
Universidade Federal de Uberlandia, 38400-902, Uberlandia, 
Minas Gerais, Brazil (e-mail: andre.bio@bol.com.br).  

MEGAELOSIA BOTICARIANA (NCN). ADULT SIZE. 
Megaelosia boticariana is a rare and threatened species from south-
eastern Brazil (Giaretta and Aguiar 1998. J. Herpetol. 32:80-83). 
This species was diagnosed chiefly by its karyotypical features 
and the holotype is a female of uncertain degree of maturity; the 
two paratypes are juveniles. Herein we describe an adult male 
topotype (Parque Florestal do Itapetinga, Atibaia, Sao Paulo), 
housed at Museu de Historia Natural da Universidade Estadual de 
Campinas (ZUEC), Campinas, Sao Paulo. This male was found 
dead, from unknown causes, in a forest rivulet on 9 July 2000. 
Decomposition of this individual was not far advanced so that 
reliable measurements could be taken and morphological details 
analyzed as follows: adult male M. boticariana (ZUEC 11843); 
100.4 mm SVL; vocal sacs visible externally as a thin whitish 
skin on each side of the head, slightly distended (inflated); each 
vocal sac with its correspondent vocal slit; tympanum ovoid, its 
diameter (parallel to the main body axis) being about 24% of the 
eye diameter; back smooth, uniformly gray; lower surfaces of 
thighs entirely smooth. Body proportions, in relation to SVL are: 
head length 37.8% (from posterior border of tympanum to tip of 
snout); head width 42.4%; thigh length 48.1%; shank length 47.8%; 
foot length 49.2%. In addition to the karyotypical features, the 
smaller size (about 13% in SVL) and lighter dorsal coloration help 
differentiate M. boticariana from M. massarti. SVL of this male 
M. boticariana (ZUEC 11843) is about 25% larger than the holo-
type (ZUEC 9561), which suggests the latter is a juvenile. 

Submitted by ARIOVALDO A. GIARETTA and KATIA G. 
FACURE, Laboratorio de Ecologia e Sistematica de Anuros 
Neotropicais, Instituto de Biologia, Universidade Federal de 
Uberlandia, CEP 38400-902, Uberlandia, Minas Gerais, Brazil; 
e-mail [AAG]: giaretta@nanet.com.br . 

NYCTIXALUS PICTUS (Cinnamon Tree Frog). DEFENSIVE 
BEHAVIOR. Nyctixalus pictus is a common and widespread spe-
cies from the Sunda regions of Southeast Asia, from southern Thai-
land, the Malay Peninsula, Sumatra, Borneo, and Palawan (Inger 
and Stuebing 1997. A Field Guide to the Frogs of Borneo. Natural 
History Publications [Borneo] Sdn Bhd., Kota Kinabalu, Sabah, 
Malaysia. 205 pp.). In our experience with this relatively corn- 
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FIG. 1. Left: Defensive posture of Nyctixalus pictus, with eyes shut, 
back arched, and forearms covering part of head. Right: The same frog, 
ca. 30 secs later, in the more typical alert position. 

mon rhacophorid species, about three out of four specimens 
handled will display a defensive response. Such behavior is herein 
described from observations of individuals encountered and/or 
collected in the field from different localities. 

On 7 Aug 2003, while walking in the lowland dipterocarp for-
est, ca. 04°03'96"N, 114°51'99"E, 495 m elev., adjacent to the base 
of Sarawak Chamber, the largest cave chamber in the world, within 
the Mulu National Park, Sarawak, East Malaysia (Borneo), an adult 
female Nyctixalus pictus (31.4 mm SVL), was encountered sitting 
on a leaf of a sapling and was collected for photography. Upon 
manipulation of the frog, it closed it eyes, arched its back, and 
placed its forearms alongside its head with the palmal surface 
turned away from the body partially covering the posterior por-
tion of the eyes (Fig. 1, left), at the same time, releasing a mossy 
smell. After ca. 30 secs, it returned to its typical position (Fig. 1, 
right), with eyes open, body upright, and hands and feet firmly on 
the ground. Similar reactions from individuals of this species have 
been elicited as a result of handling from other parts of Southeast 
Asia. 

It is worth noting that Nyctixalus pictus shows a bright orange, 
red or cinnamon-brown coloration that may be considered apose-
matic, as is typical of many other species that show this "unken 
reflex". 

We thank the Institute of Biodiversity and Environmental Con-
servation, Universiti Malaysia Sarawak, Universiti Brunei 
Darussalam, and the Department of Biological Sciences, National 
University of Singapore, for support of our research on the herpe-
tology of Southeast Asia. 

Submitted by INDRANEIL DAS, Institute of Biodiversity and 
Environmental Conservation, Universiti Malaysia Sarawak, 94300 
Kota Samarahan, Sarawak, Malaysia (e-mail: 
idas@ibec.unimas.my);  TZI MING LEONG and HEOK HUI 
TAN, Systematics and Ecology Lab, Department of Biological 
Sciences, National University of Singapore, Singapore 119260. 

OSTEOPILUS SEPTENTRIONALIS (Cuban Treefrog). RE-
PRODUCTIVE BEHAVIOR. The Cuban Treefrog (Osteopilus 
septentrionalis) was first recorded on mainland Florida in Dade 
County in 1951 (Schwartz 1952. Copeia 52:117-118). The subse-
quent spread of 0. septentrionalis throughout peninsular Florida 
led to speculation concerning the impacts of this species on native 
anurans (Wilson and Porras 1983. The Ecological Impact of Man 
on the South Florida Herpetofauna. Univ. Kansas Mus. Nat. Hist. 
Spec. Publ. No. 9. 89 pp.; Meshaka 2001. The Cuban Treefrog in 
Florida. Univ. Press of Florida, Gainesville. 191 pp.). Here, I re- 

port an observation of reproductive interference by 0. 
septentrionalis on a native anuran. 

On 23 May 2003 at ca 0240 h, I observed a male 0. 
septentrionalis in amplexus with a female Southern Leopard Frog 
(Rana sphenocephala) (Fig. 1). These individuals were found on 
the grassy margin of a drainage ditch in a residential development 
at the southeast corner of Kings and Lumsden Avenues in Bran-
don, Hillsborough Co., Florida. Thunderstorms had moved through 
the area late on 22 May. At the time of the observation, the air 
temperature was ca. 23°C and the relative humidity was 95%. 
Osteopilus septentrionalis, Eastern Narrow-mouthed Toads 
(Gastrophryne carolinensis), Pig Frogs (Rana grylio), and Florida 
Cricket Frogs (Acris gryllus) were calling from the drainage ditch. 
No other R. sphenocephala were seen or heard in this habitat, but 
several males were heard calling later from a retention pond ca. 
200 m away. 

Fin. 1. Male Osteopilus septentrionalis and female Rana sphenocephala 
in amplexus, Brandon, Hillsborough County, Florida. 

This is the first published observation of reproductive interfer-
ence by 0. septentrionalis. The breeding calls of males of R. 
sphenocephala and 0. septentrionalis are qualitatively similar 
(pers. obs.), but whether the female R. sphenocephala was drawn 
to the site by calling 0. septentrionalis could not be determined. 
Although hybridization is a potential negative effect of 
nonindigenous species on native species (Simberloff 1997. In 
Simberloff et al. [eds.], Strangers in Paradise, pp. 3-17. Island 
Press, Washington, D.C.), hybridization between 0. septentrionalis 
and R. sphenocephala seems unlikely since hybridization between 
families is uncommon. However, reproductive interference such 
as that reported here may decrease an individual's fitness if time 
and energy are spent in unsuccessful amplexus. The population-
level effects of reproductive interference by 0. septentrionalis on 
R. sphenocephala are probably minimal, however, since there is 
little temporal overlap in the breeding phenologies of these two 
species in Florida (Bartlett and Bartlett 1999. A Field Guide to 
Florida Reptiles and Amphibians. Gulf Publ. Co., Houston, Texas 
280 pp.; Meshaka 2001, op. cit.). 

These observations were made in conjunction with research sup-
ported by a U.S. Geological Survey Cooperative Ecosystem Study 
Agreement Grant. Ken Dodd and Sandy Echternacht commented 
on the manuscript. 

Submitted by KEVIN G. SMITH, Department of Ecology and 
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Evolutionary Biology, 569 Dabney Hall, The University of Ten-
nessee, Knoxville, Tennessee 37996-1610, USA. 

PROCERATOPHRYS BOIEI (Smooth Horned Frog). DEFEN-
SIVE BEHAVIOR. The leptodactylid Proceratophrys boiei has 
a large geographic range from northeast to southeast Brazil 
(Haddad and Sazima 1991. In Morelato [ed.], Historia Natural da 
Serra do Japi: Ecologia e Preservacao de uma Area Florestal no 
Sudeste do Brasil, pp. 188-210). On 23 Oct 2003 an adult male 
(51.1 mm SVL) was captured in a semidescidual forest (Mata Sao 
Jose), at the municipality of Rio Claro, Sao Paulo State, Brazil 
(22°21'278"S; 47°28'722"W, 659 m). When manipulated for pho-
tographs the frog flattened its body, stretched its rear legs back-
wards and its front legs forwards. It remained motionless for about 
5 minutes even when carefully touched on its back. This behavior 
was repeated whenever the animal was touched. Sazima (1978. 
Biotropica 10[2]:158) described a similar behavior in P. 
appendiculata, and suggested this behavior could enhance its ap-
pearance as fallen leaves, confusing visually oriented predators. It 
is also possible this posture could make the individual difficult for 
a predator to swallow or create a "hard-to-ingest-prey" image 
(Azevedo-Ramos 1995. Rev. Bras. Biol. 55[1]:45-47). This de-
fensive strategy has been described in two species (P appendiculata 
and P boiei), suggesting that it could be a common behavior within 
the genus. Furthermore, this observation reinforces the sugges-
tion that there is a behavioral convergence among anurans that 
inhabit leaf litter and are subject to similar predation pressures 
(Sazima 1978, op. cit.; Garcia 1999. Herpetol. Rev. 30:224). 

We thank Joao R. Ennser and Celso A. Santos for help in the 
field. LFT also thanks to CNPq for providing a fellowship (proc. 
no. 130417/2003-3). 

Submitted by LUIS FELIPE TOLEDO (e-mail: 
toledolf@hotmail.com)  and JULIANA ZINA, Departamento de 
Zoologia, Instituto de Biociencias, Universidade Estadual Paulista, 
Rio Claro, Sao Paulo, Brazil, Caixa Postal 199, CEP 13506-970. 

RANA AURORA (Northern Red-legged Frog) HABITAT AND 
MOVEMENT. Live trees retained in harvested areas may pro-
vide critical habitat for forest vertebrates that might otherwise dis-
appear after timber removal (Franklin et al. 1997. In Kohm and 
Franklin [eds.], Creating a Forest for the 21 5t Century, pp. 111-
140. Island Press, Washington, D.C.; Mitchell and Beese 2002. 
Forest. Chron. 78:397-403). Although the benefits of residual trees 
to birds (Tittler et al. 2001. Ecol. Appl. 11:1656-1666; Schieck et 
al. 2000. Forest. Ecol. Manag. 126:239-254) and mammals (Moses 
and Boutin 2001. Can. J. For. Res. 31:483-495; Sullivan and 
Sullivan 2001. J. Appl. Ecol. 38:1234-1252) have been well docu-
mented, the effects of residual trees on amphibians have received 
scant attention. Chan-McLeod and Moy (ms. submitted) recently 
quantified the 3-day use of residual trees by transplanted R. au-
rora, but longer-term use of residual trees by native amphibian 
inhabitants have not been documented. 

Herein we report seven observations of resident, adult R. au-
rora in residual tree patches. The tree patches were located in three, 
1-year old variable-retention cut blocks that had been harvested to 
leave 10-20% of the live trees standing as residual tree patches  

and as single residual trees. All frogs were observed in tree patches 
> 0.7 ha; none were observed in the cut matrix or in abundant, 
smaller tree patches. Most of the observed frogs were in tree patches 
that were close to or right at the cut block boundary. At cut block 
R799, two frogs were observed in a residual tree patch that was 50 
m from a block boundary bordering a highway. The patch was 
7424 m2  in size and had an ephemeral stream that was dry when 
the frogs were observed. At cut block R818, four frogs were ob-
served in two different tree patches. Two frogs were sighted at the 
edge of a 26,700 m 2  tree patch that was bordered by a running 
stream and a 13-year old regenerating stand defining the block 
boundary. Another two frogs were observed in an 8000 m 2  tree 
patch that was also at the block boundary and contiguous with an 
old-growth forest. One of these frogs was not actually a native 
inhabitant but had lived in or near the patch for the past year. This 
frog was transplanted to the residual patch the previous year in a 
failed attempt to radio-track its movements in the variable-reten-
tion cut block. The radio-transmitter failed soon after the frog was 
released, and it was not recovered until 12 months later when the 
frog was serendipitously observed, still wearing its failed trans-
mitter, in the same residual tree patch < 3 m from where it was last 
observed a year earlier. At R800, a frog was observed in a 9670 m 2 

 tree patch located in the middle of the cut block and > 170 m from 
the nearest cut block boundary. The tree patch did not contain a 
wet stream but had two dry streambeds ending at its edge. 

We were able to capture and radio-track four of the seven resi-
dent frogs. Three of the four radio-tracked frogs did not leave the 
tree patch where they were first observed; one frog was radio-
tracked in the 7424 m 2  tree patch in R799 between 5-8 Aug; a 
second frog was radio-tracked from the 8000 m 2  tree patch in R818 
between 1 July and 5 August; a third frog was radio-tracked from 
the same patch between 1-28 July. These three frogs were highly 
stationary and moved only a few meters between relocations, which 
were done at 1-3 day intervals. The frog that moved out of the 
patch from which it was first observed (7424-m 2  tree patch in R799) 
did so shortly after being radio-harnessed. The frog had crossed 
the 50-m matrix between the patch and the cut block boundary, 
then crossed the highway and was ca. 100 m up a forested slope 
on the other side of the highway when it was relocated two days 
after. 

These observations were made during a frog movement study 
funded by Weyerhaeuser Ltd. 

Submitted by ANN ALLAYE CHAN-McLEOD (e-mail: 
allaye@interchange.ubc.ca)  and BRAD WHEELDON (e-mail: 
bwheeldo@sfu.ca),  Department of Forest Sciences, 3041-2424 
Main Mall, University of British Columbia, Vancouver, British 
Columbia, Canada V6T 1Z4. 

RANA AURORA (Northern Red-legged Frog). PREDATION. 
Anurans have been at least occasionally recorded in Mallard (Anas 
platyrhynchos) diet, but historically, the species taken were not 
identified (McAtee 1918. U.S. Dept. Agric. Bull. [720]:1-36; Bent 
1923. U.S. Nat. Mus. Bull. [126]:1-244; Martin and Uhler 1939. 
U.S. Dept. Agric. Tech Bull. [634]:1-156). Observations of wild 
Mallards consuming specific anurans, all relatively recent, remain 
infrequent. Mjelstad and Saetersdal (1989. Fauna norvegica Se-
ries C 12:47-48) recorded adult Mallards eating juvenile Com- 
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mon Frogs, Rana temporaria, in western Norway, and Eaton and 
Eaton (2001. Can. Field-Nat. 115:499-500) saw a female Mallard 
take an adult Wood Frog, Rana sylvatica, in central Alberta 
(Canada). Here, we augment available data on Mallard predation 
of anurans with observations of near-adult Mallards preying on 
juvenile Northern Red-legged Frogs (Rana aurora) in southwest-
ern Oregon, USA. 

We made the observations at a small (0.03 ha) pond on the Squaw 
Flat Research Natural Area (Tiller Ranger District, Umpqua Na-
tional Forest; 42°57'52"N, 122°40'10"W; elev. 747 m) which is 
used by R. aurora for overwintering (unpubl. data) and is located 
ca. 50 m NE of a 0.6-ha pond used by the same species for breed-
ing (Hayes et al. 2001. Herpetol. Rev. 32:35-36). Groundwater 
input gives the overwintering pond relatively stable water levels 
year-round. Except for a few clumps of low emergent vegetation 
along the N–NW shoreline, floating duckweeds (mostly Star Duck-
weed [Lemna trisulca]) and Watermeal (Wolffia punctata) cover 
most of the pond surface. A mature tree canopy of Douglas-fir 
(Pseudotsuga menziesii), Grand Fir (Abies grandis), Ponderosa 
Pine (Pinus ponderosa), and Madrone (Arbutus menziesii) keeps 
the pond relatively well shaded year-round. Little understory veg-
etation exists around the N half of the pond; in contrast, the S half 
has a dense Salal (Gaultheria shallon) bed that extends > 10 m 
into the surrounding uplands. The pond has outflows on its NW 
and SW lobes, both of which drain into the aforementioned breed-
ing pond. 

While measuring R. aurora caught in this pond on 28 July 1998, 
we noted a pre-dispersal brood of seven subadult Mallards forag-
ing in the pond. At 1510 h, we heard what sounded like the pierc-
ing scream (sensu Camp in Storer 1925. Univ. California Publ. 
Zool. 27:1-342) of a juvenile R. aurora coming from the NW lobe 
of the pond. After turning to examine the source of the sound, we 
saw one of the Mallards agitating the water in what appeared to be 
a frenetic search, but we could not identify the basis of its behav-
ior. Two minutes after we had resumed processing frogs, we saw 
another of the Mallards make a flying run at the SW shoreline. Six 
meters in front of this duck, we saw a juvenile R. aurora (ca. 35 
mm SVL) fleeing by rapid leaps over the dense duckweed mat in 
a shoreward direction. The Mallard caught the juvenile frog from 
behind just as it reached the shoreline, whereupon the frog gave a 
shrill scream identical to that heard earlier. Using two flips of its 
head, the Mallard swallowed the frog within 20 sec. As the other 
Mallards were still foraging in the pond, we stopped processing 
frogs to watch the ducks, in the event further predation might oc-
cur. Over the next 40 min, we witnessed different Mallards cap-
ture six more R. aurora juveniles, all in the 30-40 mm SVL range. 
Juvenile frogs were captured following chases lasting 15 sec to 6 
min, and we heard one additional juvenile R. aurora make the 
shrill scream following its capture. During our subsequent survey 
of this pond, we captured five additional juvenile R. aurora in the 
size range taken by the mallards. These frogs averaged 34.5 mm 
SVL (range: 32.0-38.5 mm). 

Two aspects merit comment. First, our observations suggest that 
amphibian prey may sometimes be more than incidental (see also 
Mjelstad and Saetersdal, op. cit.). We have observed a successful 
hatch and fledging from the only Mallard nest known to occur at 
this site in five of our six years of fieldwork there, so opportunity 
might exist for Mallard predation to alter frog recruitment if the  

predation levels we observed occur over extended periods. Sec-
ond, apparent rarity of amphibians in Mallard diet may result in 
part from a bias against detecting more rapidly digestible animal 
food (Swanson et al. 1979. In Bookhout [ed.], Waterfowl and Wet-
lands—An Integrated Review, pp. 47-55. The Wildlife Society, 
Washington, DC), like frogs or anuran larvae. Direct observations 
may be important in testing this possibility. 

A conservation grant from Oregon Zoo Foundation supported 
this research; this work represents a contribution from the Science 
Division of the Habitat Program of the Washington Department of 
Fish and Wildlife. A permit to handle R. aurora was issued by the 
Oregon Department of Fish and Wildlife. 

Submitted by MARC P. HAYES, Washington Department of 
Fish and Wildlife, Habitat Program, 600 Capitol Way North, Olym-
pia, Washington 98501-1091, USA (e-mail: 
hayesmph@dfw.wa.gov);  and CHRISTOPHER J. 
ROMBOUGH, P.O. Box 365, Aurora, Oregon 97002-0365, USA 
(e-mail: rombough@onid.orst.edu).  

RANA CATESBEIANA (Bullfrog). GIGANTIC TADPOLE. 
North American Bullfrog tadpoles are known to attain a large size 
and take 1-3 years to metamorphose, however, there are few ac-
counts of maximum size for Bullfrog tadpoles or other anuran 
species (McDiarmid and Altig 1999. Tadpoles, the Biology of 
Anuran Larvae. Univ. Chicago Press, Chicago. 444 pp.). Bullfrog 
tadpoles normally range from 76-170 mm (Ashton and Ashton 
1988. Handbook of Reptiles and Amphibians of Florida, Part Three. 
The Amphibians. Windward Publishing Inc. 191 pp.; Wright 1929. 
Proc. U.S. Nat. Mus. 74:1-70). However Dickerson (1969. The 
Frog Book. Dover Publ., Inc. New York. 253 pp.) reported R. 
catesbeiana tadpoles can attain 177 mm. On 31 July 2002, we 
collected a 190 mm (total length) Bullfrog tadpole (Gosner stage 
37, Fig. 1) from Nevens Pond, Keith County, Nebraska 
(41.20710°N, 101.4085°W), a small cattle tank overflow pond. 
To our knowledge this is the largest Bullfrog tadpole ever reported. 
Other tadpoles from this location were also large (ca. 150-160 
mm TL), although none was comparable in size to this giant. 
Collins (1979. Ecology 60:738-749) indicated that biotic factors, 
especially density of conspecifics and the time of oviposition in-
fluence variation in size at metamorphosis of Bullfrogs. Addition-
ally, abundant food and lower water temperatures during develop-
ment increase anuran time to and body size at metamorphosis. We 
have no density data on the number of tadpoles from Nevens Pond, 
although our observations suggest that it was comparable to other 
ponds that had smaller Bullfrog tadpoles. Unfortunately, this gi-
gantic individual died while being transported back to the labora-
tory, and we cannot say if this giant could transform into a froglet. 
Allen (1917. J. Exp. Zool. 26:499-519) produced giant tadpoles 
in R. pipiens by performing thyroidectomies on young tadpoles, 
and it may be that this individual did not posses a thyroid gland. 
However, two other large tadpoles collected from this locality (but 
not measured) metamorphosed in the laboratory, yielding froglets 
65-70 mm SVL, indicating that some large tadpoles can meta-
morphose from this pond. The reported variation in tadpole size 
and size at metamorphosis in R. catesbeiana is probably related to 
the number of years that tadpoles took to metamorphose. To our 
knowledge, these are some of the largest newly transformed Bull- 
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Fla. 1. Rana catesbeiana tadpole Gosner stage 37. Bar = 50 mm. 

frogs (see Collins op. cit.) and it suggests that some Bullfrogs at 
Nevens Pond take three years to develop before metamorphosing. 
During late summer and early fall most adult frogs in the large 
population at Nevens Pond look emaciated, probably due to a food 
shortage. It is unlikely that these Bullfrogs can migrate to other 
ponds during this time of year to feed, because of the large dis-
tances between ponds and the dry conditions of the sand hills of 
western Nebraska. We suspect that it might be advantageous for 
Bullfrog tadpoles at this location to metamorphose at a larger size 
to prevent being preyed upon by conspecific metamorphosed Bull-
frogs, which are gape-limited predators. 

We thank Richard J. Wassersug and Irena Rot-Nikcevic, De-
partment of Anatomy and Neurobiology, Dalhousie University, 
Halifax, Nova Scotia, Canada for sharing their information on tad-
poles and tadpole literature and reviewing the manuscript, and 
Melissa Ewert, Brigham and Women's Hospital, Harvard Medi-
cal School Teaching Affiliate, Boston, Massachusetts for review-
ing the manuscript. We also thank the Nebraska Game and Parks 
Commission for scientific collecting sub-permit to MGB (Sub-
Permit No. 226), Cedar Point Biological Station, University of 
Nebraska—Lincoln for laboratory space, and Brent Nickol, School 
of Biological Sciences, University of Nebraska—Lincoln for the 
use of his animal room. This work was supported by grants from 
the Initiative for Ecological and Evolutionary Analysis, Univer-
sity of Nebraska—Lincoln; The Franklin Kestner Memorial Fund, 
School of Biological Sciences, University of Nebraska—Lincoln; 
and the Center for Great Plains Studies graduate student Grant-in-
aid, University of Nebraska—Lincoln. 

Submitted by MATTHEW G. BOLEK (e-mail: 
mbolek@unlserve.unl.edu)  and JOHN JANOVY JR., School of 
Biological Silences University of Nebraska—Lincoln, Lincoln, Ne-
braska 68588, USA.  

the Brookhaven National Laboratory, Upton, Suffolk County, New 
York, USA (40°52'20"N, 72°52'04"W). 

During field research on 16 June 2003, we encountered S. 
holbrookii tadpoles in a temporary pool that had formed in a grass-
land area after a period of heavy precipitation. We estimate that 
the pool contained thousands of tadpoles, most of which were par-
ticipating in several mass aggregations. Based on observations by 
Bragg (1954, op. cit.), the aggregations we found were likely feed-
ing aggregations. At ca. 1700 h, we observed two leucistic-like 
tadpoles that were quite obvious among the black background cre-
ated by their aggregating cohorts (Fig. 1). Using dip nets we cap-
tured both individuals in ca. 20 cm of water and brought them 
back to the lab for rearing. 

The coloration of both tadpoles was identical. Their bodies were 
pale beige, but their eyes exhibited the dark color of a normal 
tadpole. Snout—vent length for the two tadpoles was 16 and 17 
mm at time of capture. We maintained the tadpoles in captivity for 
97 days, but the larvae failed to reach metamorphosis. To our 
knowledge, this is the first report of leucistic-like tadpoles and 
breeding aggregations for this species in New York. 

FIG. 1. Live tadpoles of Scaphiopus holbrookii. Tadpoles of normal 
coloration (black color) and leucistic-like (pale-beige color). 

Submitted by JEREMY A. FEINBERG, U.S. Fish and Wild-
life Service, Brookhaven National Laboratory, Building 120,81 
Cornell Avenue, Upton, New York 11973, USA (e-mail: 
jerfein@aol.com),  and KRISTINE HOFFMANN, University of 
Massachusetts - Amherst, P.O. Box 413,113 Flanagan Hill Road, 
Sterling, Massachusetts 01564, USA (e-mail: 
khoffman@student.umass.edu).  

SCAPHIOPUS HOLBROOKII (Eastern Spadefoot). COLORA-
TION AND BEHAVIOR. Both albinism (Childs 1953. Evolu-
tion 7:228-233) and aggregational behavior (Richmond 1947. 
Ecology 28:53-67; Bragg 1954. Herpetologica 10:97-102) have 
been previously observed among larval Scaphiopus spp. in vari-
ous parts of the United States, mostly from central and western 
parts of the country. Herein, we report the discovery of two 
leucistic-like S. holbrookii tadpoles within larval aggregations at 

SCINAX FUSCOMARGINATUS (NCN). DEFENSIVE BE-
HAVIOR. Anurans are known to be an important component in 
the diet of a large number of predators, although they have evolved 
several defensive mechanisms (Duellman and Trueb 1994. Biol-
ogy of Amphibians. McGraw-Hill Book Co. 670 pp.). Some of 
the defensive mechanisms are shown by some hylid species 
(Azevedo-Ramos 1995. Rev. Bras. Bio. 55[1]:45-47; Manzanilla 
et al. 1998. Herpetol. Rev. 29:39-40; Napoli 2001. Herpetol. Rev. 
32:36-37), however there is lack of descriptions of any of these 

Herpetological Review 35(4), 2004 	 377 



behaviors for Scinax species. Field observations were carried out 
in the Ecological Station of Itirapina (22°13'S; 47°54'W, 725 m 
elev.), municipalities of Itirapina and Brotas, Sao Paulo State, Bra-
zil. Approximately 200 male Scinax fuscomarginatus were handled 
between October 2002 and March 2003. When handled they ex-
hibited at least three identifiable defensive strategies: 1) to es-
cape, some individuals jumped into the water staying submerged 
motionless for over two minutes while holding onto the submerged 
vegetation; 2) every adult male was noted to perform death feign-
ing (thanatosis), with its belly, arms, and legs upturned, remaining 
immobilized for less than 1 min in most of cases, but for over 12 
min during one observation; and 3) males inflated their lungs, 
puffing up the body for ca. 30 sec. The first strategy suggests the 
frog might be looking for a shelter to avoid possible terrestrial 
predators; nevertheless, the frog becomes exposed to aquatic preda-
tors instead (Hinshaw and Sullivan 1990. J. Herpetol. 24[2]:196-
197; Haddad and Bastos 1997. Amphibia-Reptilia 18:295-298). 
Likewise, the efficiency of the two other strategies remains unrec-
ognized (Azevedo-Ramos 1995, op. cit.). Data suggesting that shel-
tering underwater, feigning death, or creating a larger image actu-
ally reduces the risks of predation in most of Neotropical anurans 
(Azevedo -Ramos 1995, op. cit.) are lacking. 

I thank Cynthia Prado for valuable comments on a previous 
version of this manuscript, Denise Zancheta for allowing access 
to the Ecological Station of Itirapina, IBAMA and Instituto 
Florestal for the authorization provided, CNPq (proc. no. 130417/ 
2003-3) for a fellowship, and Idea Wild for the donation of equip-
ment. 

Submitted by LUIS FELIPE TOLEDO, Departamento de 
Zoologia, Instituto de Biociencias, Universidade Estadual Paulista, 
Rio Claro, Sao Paulo, Brazil, Caixa Postal 199, CEP 13506-970; 
e-mail: toledolf@hotmail.com.  

SMILISCA BAUDINII (Mexican Treefrog). EGG PREDATION. 
During June and July 2002, one of us (KK) found an apparent 
predator of the eggs of Smilisca baudinii near Las Cuevas Re-
search Station (LCRS), in the Chiquibul Forest Reserve, Cayo 
District, Belize. The predator (Fig. 1) was vermiform, ca. 2-3 mm 
in length at time of emergence from frog eggs, and was found 
only within the eggs of S. baudinii. Herein we refer to this organ-
ism as a "worm" for lack of a more appropriate term, although its 
identity has not been determined. Under a compound light micro-
scope at 300x, cilia were visible on the outside of the organism, 
and structures that appeared to be eyespots also were evident. Six 
of 10 clutches seen in June, and 1 of 50 clutches observed in July 
and August, were infested with this worm. Infected eggs displayed 
an amorphous gray region within the jelly, in place of the usual 
discrete black sphere. Every egg in an infested clutch contained 
one worm and was non-viable; no tadpoles hatched from any in-
fected eggs. We do not know if the worms killed and consumed 
viable eggs, or if they entered eggs that were unfertilized or that 
had died from some other cause. On one occasion, KK found in-
fested and non-infested clutches on the same day in the same pond. 
Infested clutches were found in two temporary ponds about 1 km 
apart, but not in an intervening permanent pond, nor in another 
temporary pond 5 km distant, despite the presence of S. baudinii 
eggs at all four sites. 

KK collected portions of several infested clutches and held them 
in plastic containers containing pond water. Worms emerged from 
the frog eggs within 24 h, which is within the range that uninfected 
eggs would be expected to hatch (Pyburn 1966. Southwest. Nat. 
11:1-18). Upon emerging from the frog eggs, worms were free-
living, at first congregating along the edges of the container and 
then swimming throughout the water column 2-3 days later. Eggs 
were visible within the worms (Fig. 1) when they were viewed 
under a dissecting scope shortly after they emerged from the frog 
eggs, and eggs were found in the water after 3-4 days Smaller 
worms were found in the containers several days after collection. 
Several worms were preserved in formalin and returned to Cleve-
land State University for identification. Specimens are available 
for loan upon request. Living specimens have been examined at 
LCRS by Dr. Jon Martin of the Natural History Museum, London, 
and images and/or preserved specimens have been examined by 
Drs. David Green of the USGS, Charles R. Bursey of Pennsylva-
nia State University, Shenango, and Skip Sterner of the Manter 
Parasitology Lab, University of Nebraska, experts in anuran dis-
ease, platyhelminths, and nematodes, respectively. To date, iden-
tification of the organism is unknown. 

Throughout much of its wide geographical distribution, S. 
baudinii is abundant, yet it may be less common than would be 
expected in the Las Cuevas area (Fitzherbert et al. 2001. Project 
Anuran Phase I Main Report). The worms described herein could 
be an important source of mortality for S. baudinii and possibly 
for other anurans in the Las Cuevas area. Many of the ponds in the 
vicinity of LCRS are heavily stained with organic matter or clouded 
with suspended material. Most species of anurans that reproduce 
at these ponds deposit their eggs within the water column or on 
the bottom, where they can be difficult to examine closely. The 
Mexican Treefrog, however, deposits its eggs in a dispersed mono-
layer at the surface where they can be observed closely, even if the 
water is opaque. This frog therefore may have represented one of 
the best opportunities at LCRS to detect this worm. Its apparent 
absence from the eggs of other anurans at LCRS may be as attrib- 

FIG. 1. Photomicrograph of an unidentified predator found in the eggs 
of the Mexican Treefrog. The image is of a contracted specimen pre-
served in formalin a few days after it emerged from a frog egg. Scale bar 
represents 100 micrometers. The dark spots near the right end of the im-
age may be eyespots. The oval masses within the body of the organism 
are assumed to be eggs. 
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utable to difficulty of observation as it is to possible specificity by 
the worm to the eggs of S. baudinii. We plan to continue to assess 
the impact of this apparent egg predator on anurans at LCRS, and 
to describe more fully the nature of the frog-predator relationship. 
We encourage others with the opportunity to examine the eggs of 
S. baudinii and other pond-breeding tropical anurans to look for 
this predatory organism. 

We thank Barbara K. Modney for photographing the specimen. 
The Belize Forestry Department issued permits for research at 
LCRS and for export of organisms. The Columbus Zoo and 
Aquarium and the Department of Biological, Geological, and En-
vironmental Sciences of Cleveland State University provided fund-
ing that made this research possible. We thank Las Cuevas Re-
search Station and the Natural History Museum, London, for per-
mission to use their site, and the staff at LCRS for aide and exper-
tise in the field. We are grateful to Jon Martin for help in examin-
ing and preserving the specimens at LCRS, and to David Green, 
Charles Bursey, and Skip Sterner for examining the specimens or 
photographs thereof. Julian C. Lee reviewed the manuscript and 
provided much helpful advice. 

Submitted by KRISTINE KAISER, Department of Biology, 
University of Miami, Coral Gables, Florida 33124, USA (e-mail: 
kris@bio.miami.edu),  and A. RALPH GIBSON, Department of 
Biological, Geological, and Environmental Sciences, Cleveland 
State University, Cleveland, Ohio 44115, USA (e-mail: 
a.gibson@csuohio.edu).  

CROCODYLIANS 

ALLIGATOR MISSISSIPPIENSIS (American Alligator). NEST 
and NESTLING ECOLOGY. The ecology of hatchling Alligator 
mississippiensis has been studied over much of its range. Yet, 
information on the ecology and natural history of A. 
mississippiensis within Arkansas, the northwesternmost part of its 
range, is particularly sparse. Here we help fill this gap with A. 
mississippiensis observations from southeast Arkansas. 

On 7 August 2001, we found the first A. mississippiensis nest 
on record at Arkansas Post National Memorial, Arkansas County 
since prior to the 1980s (pers. comm., Kevin Eads, Resource 
Management Specialist, Arkansas Post National Memorial). This 
nest, located along Alligator Slough (a backwater of the Arkansas 
River) on the west side of the park, was ca. 2 m from the shore, 30 
cm high and 1-1.5 m in diameter, and constructed of grasses and 
water lily leaves. No female was observed at the nest. We excavated 
only enough of the nest to reveal > 10 eggs. More eggs were 
apparent under the first layer, but we chose not to disturb them 
and repaired our excavation. Further searching of both banks of 
the slough and the rest of the park did not reveal more nests. Eggs 
in this nest were evidently close to hatching as Eads (pers. comm.) 
informed us that the nestlings emerged in mid-September. 

At 2200 h on 12 April 2002, we returned to the nest site and 
observed 22 hatchlings within a 50-m radius of the original nest 
site. Numerous ghost shrimp (Natantia sp.) were present. While 
observing the hatchlings forage, they appeared to be feeding on 
these shrimp. Hatchlings averaged 31.6 mm TL (SD = 1.9, N = 5), 
14.9 mm SVL (SD = 0.7, N = 5), and 81.7 g (SD = 7.6, N = 3) in 
mass. 

Our observations suggest that spring body sizes of hatchlings  

from Arkansas may be substantially smaller than those in other 
parts of its range. Hatchlings (N = 220) from South Carolina that 
were 24.5 cm TL (SD = 1.4; 50 g, SD = 5.4) in September reached 
36.2 cm TL (SD = 5.4; 128 g, SD = 5.2) the following May (Brandt 
1991. Copeia 1991:1123-1129). This may indicate slower growth 
rates in Arkansas. Resource limitations caused hatchling A. 
mississippiensis from the Everglades to grow slower (i.e., ca. 16 
cm/yr), and mature at a smaller size and at an older age than those 
known elsewhere in alligator range (Dalrymple 1996. Copeia 
1996:212-216). Little research exists on growth rates and seasonal 
body sizes in A. mississippiensis from Arkansas; however, the 
longer winter may limit resources in a manner similar to the pattern 
observed in the Everglades, explaining why our May body sizes 
were smaller than those observed in South Carolina during May 
(Brandt, op. cit.). 

The basis of the smaller size of Arkansas hatchlings has 
management implications because juvenile survivorship is size-
specific; probability of death decreases as an individual grows 
(Rootes et al. 1991. Estuaries 14:489-494), and age is often 
determined by their size. It is crucial to know whether alligator 
growth is actually slower in Arkansas than in other parts of its 
range. At reduced growth rates, smaller animals may be vulnerable 
to a larger predator set for a longer interval. Thus, management of 
A. mississippiensis in Arkansas would require a somewhat different 
approach than in the more southerly parts of its range. More 
information is needed regarding growth rates of A. mississippiensis 
in Arkansas to effect proper management. 

Submitted by ROBERT G. NEAL (e-mail: 
webmaster@snakesandstuff.com),  MALCOLM L. 
McCALLUM* (e-mail: mmccallu@pilot.lsus.edu),  CHARLES 
R. McDOWELL, and STANLEY E. TRAUTH (e-mail: 
strauth@astate.edu),  Department of Biological Sciences, Arkansas 
State University, P.O. Box 599, State University, Arkansas 72467, 
USA. *Current address: Red River Watershed Institute and 
Museum of Life Sciences, Department of Biological Sciences, 
Louisiana State University in Shreveport, One University Place, 
Shreveport, Louisiana 71115, USA. 

TESTUDINES 

CHELONIIDAE (Marine Turtle). NEST PREDATION. On 19 
June 2003 at 0217 h, an Opossum (Didelphis virginiana) was ob-
served for 10 min while digging into a marine turtle nest and eat-
ing 4 eggs on the beach at St. Lucie Inlet Preserve State Park 
(SLIPSP) on Jupiter Island, Florida. The predation event was ob-
served using night vision equipment as part of nightly patrols to 
protect turtle nests from Raccoon (Procyon lotor) and Armadillo 
(Dasypus novemcinctus) predation during the nesting season 
(Engeman et al. 2003. Biol. Cons. 113:171-178). After verifica-
tion of an ongoing predation event, the Opossum was euthanized 
and removed. Prior to implementing predator removal on this 
beach, up to 95% of the turtle nests were destroyed annually by 
Raccoons (Bain et al. 1997. Sea turtle nesting and reproductive 
success at the Hobe Sound National Wildlife Refuge (Florida), 
1972-1995. Report to U.S. Fish and Wildlife Service, ARM 
Loxahatchee NWR). In recent years, Armadillos, a species exotic 
to the east coast of Florida, have become severe predators of turtle 
nests (Bain et al., op. cit.; Engeman et al., op. cit.). While Foote 
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(2000. Proc. Sea Turtle Symp. 18:189-190) lists Opossums as in-
cidental predators at marine turtle nests, our observation is the 
first that identifies an Opossum as a primary predator (excavator) 
of a marine turtle nest. 

Three species of marine turtles nest on the SLIPSP beach: Log-
gerhead (Caretta caretta), Green (Chelonia mydas), and Leather-
back (Dermochelys coriacea). Based on the ca. 60-cm depth of 
the nest, the nest could have belonged to either a Loggerhead or 
Green Turtle, but because nearly 90% of the marine turtle nests on 
the beach are Loggerhead (Engeman et al., op. cit.), the Opossum-
predated nest most likely was Loggerhead. A Leatherback nest 
was unlikely, because it was too shallow and Leatherbacks nest 
infrequently on this beach (Engeman et al., op. cit.). 

When a mammalian predator is not observed directly, determi-
nation of the species responsible for turtle nest predation is typi-
cally based on tracks. Our observation indicates that marine turtle 
researchers should pay close attention to track nuances, because 
superficial observation of a tail drag in the sand at a predated nest 
may not implicate an Armadillo as the predator. Care should be 
taken to also verify the footprints of the animal responsible. Opos-
sum footprints are easily distinguished from Armadillo prints, be-
cause Opossum prints are hand-like with five digits on each foot, 
whereas Armadillo prints have all toes facing forward with claws 
usually evident and only four digits on the front feet (Murie 1974. 
A Field Guide to Animal Tracks, 2"d Edition. Houghton Mifflin 
Co., Boston, Massachusetts. 375 pp.). 

Submitted by JOHN WOOLARD, USDA/Wildlife Services, 
2820 East University Ave., Gainesville, Florida 32641, USA; RI-
CHARD M. ENGEMAN, USDA/Wildlife Services, National 
Wildlife Research Center, 4101 LaPorte Ave, Fort Collins, Colo-
rado 80521-2154, USA  (e-mail: 
Richard.M.Engeman  @ aphis. usda.gov ); HENRY T. SMITH, 
Florida Department of Environmental Protection, Florida Park 
Service, 13798 S.E. Federal Highway, Hobe Sound, Florida 33455, 
USA; and JOHN GRINER, St. Lucie Inlet Preserve State Park, 
16450 S.E. Federal Highway, Hobe Sound, Florida 33455, USA. 

CHELYDRA SERPENTINA (Snapping Turtle) and 
SCAPHIOPUS HOLBROOKH (Eastern Spadefoot). PREDA-
TION and DIET. Snapping turtles are known to have an extremely 
wide and varied diet (Ernst et al. 1994. Turtles of the United States 
and Canada, Smithsonian Institution Press, Washington D.C. 578 
pp). Here we note predation on the larvae of S. holbrookii. 

On 16 June 2003, at 1000 h, while conducting fieldwork at the 
Brookhaven National Laboratory (Upton, Suffolk County, New 
York, USA [40°53'24"N, 72°52'27"W; WGS84/NAD83]) we ob-
served a female C. serpentina submerged in ca. 15 cm of water 
with several S. holbrookii tadpoles clenched in her jaws. This ob-
servation was made adjacent to a dirt road in a depression that had 
filled with water following heavy precipitation. Thousands of S. 
holbrookii tadpoles were observed in the flooded depression, and 
these tadpoles may constitute an important seasonal food source 
for C. serpentina in temporarily flooded habitats. Predation on S. 
holbrookii by C. serpentina has been documented previously (Ernst 
et al. 1994, op. cit.), but to our knowledge, this is the first docu-
mentation of predatory interaction for these two species in New 
York. 

Submitted by JEREMY A. FEINBERG, United States Fish 
and Wildlife Service, Brookhaven National Laboratory, Building 
120,81 Cornell Avenue, Upton, New York 11973, USA (e-mail: 
jerfein@aol.com),  and KRISTINE HOFFMANN, University of 
Massachusetts - Amherst, P.O. Box 413,113 Flanagan Hill Road, 
Sterling, Massachusetts 01564, USA (e-mail: 
khoffman@student.umass.edu).  

DEIROCHELYS RETICULARIA (Chicken Turtle). DIET. Pre-
dation can be a key factor affecting the diversity and structure of 
larval aquatic amphibian communities (Azevedo-Ramos et al. 
1999. Copeia 1999:22-33; Gomez-Mestre and Keller 2003. Copeia 
2003:349-356). The role of reptiles and amphibians as predators 
of tadpoles may be more widespread than appreciated (e.g., Aresco 
and Reed 1998. Herpetol. Rev. 29:40; Beard and Baillie 1998. 
ibid; Gomez-Mestre and Keller 2003). Two recent studies (Jack-
son 1996. Chelonian Cons. Biol. 2:105-108; Demuth and 
Buhlmann 1997. J. Herpetol. 31:450-453), based on gut and fecal 
analyses, have confirmed Deirochelys reticularia as a specialized 
predator of aquatic organisms, chiefly arthropods, in the south-
eastern U.S. Although Carr (1940. Univ. Florida Publ., Biol. Sci. 
Ser. 3[1]:1-118; 1952. Handbook of Turtles: The Turtles of the 
United States, Canada, and Baja California. Cornell Univ. Press, 
Ithaca, New York. 542 pp.) noted seeing Deirochelys feed upon 
both dead and live tadpoles, neither of the recent studies identi-
fied amphibians as an important dietary component. Demuth and 
Buhlmann (1997, op. cit.) suggested, however, that this may re-
late to the lack of conspicuous, indigestible parts among amphib-
ian larvae, which might conceal their presence because of rapid 
digestion. Here I report several instances of wild-caught 
Deirochelys consuming a large number and diversity of amphib-
ian larvae offered to them in captivity, as well as an additional 
observation from nature. 

In February 1997, I obtained two gravid female Chicken Turtles 
(197 and 173 mm plastron lengths) from Grady County, Georgia. 
Following induction of oviposition via oxytocin injection, turtles 
were maintained in a tank measuring 71 x 30 cm and filled with 
water to a depth of 22 cm. On 12 April I provided a large sample 
of living potential prey netted from a seasonal pond in Leon County, 
Florida. The sample included mostly odonate (dragonfly) nymphs, 
crayfishes, and approximately 150 larval amphibians, chiefly Rana 
sphenocephala, Pseudacris spp., and Ambystoma talpoideum. 
Amphibians measured 20-60 mm in total length (TL) and com-
prised ca. 80% of the sample biomass. Within 30 minutes, only 
three small beetles remained uneaten. 

Subsequently, I experimentally introduced tadpoles to three other 
adult Deirochelys collected in northern Florida. From May-Au-
gust 2000, an adult female (170 mm PL; Franklin County), whose 
fecal analysis indicated a typical diet of aquatic arthropods (cray-
fish, Procambarus sp.; aquatic hemipterans, Ranatra and 
Pelocoris), consumed the following tadpoles in captivity: 7 very 
large Rana grylio (100 mm TL, 10 g mass; body girth exceeded 
turtle's head diameter), 2 R. sphenocephala (20, 85 mm TL), 1 R. 
clamitans (45 mm TL), 8 Acris gryllus (25 mm TL), 1 Hyla 
chrysocelis (55 mm TL), 42 H. femoralis (30 mm TL), 2 H. gratiosa 
(50 mm TL), and 34 Gastrophryne carolinensis (25 mm TL). Many 
of the more advanced tadpoles bore hind legs. The turtle also ate a 
juvenile Bufo terrestris (20 mm body length). 
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Another adult female turtle (175 mm PL; Leon County) con-
sumed four 30-mm R. clamitans tadpoles offered to it on 13 Janu-
ary 2000. An adult male (125 mm PL; Wakulla County) consumed 
32 of 42 R. sphenocephala tadpoles (30-60 mm TL) within three 
days of the 20 April 2002 offering date. When fed conspecific 
tadpoles (35-50 mm TL) again one year later, it ate all 50 offered 
within 48 hours, as well as seven odonate nymphs. In none of the 
instances cited was there evidence, in the form of rejection, that 
any of the prey species was unpalatable to Deirochelys (contrast 
results for Mauremys leprosa: Gomez-Mestre and Keller 2003). 

At least one herpetologist besides Carr has observed Deimchelys 
feeding on tadpoles in nature. M. A. Nickerson (pers. comm., 2003) 
observed an individual feeding on Rana tadpoles in a roadside 
ditch in Butler County, southeastern Missouri, in late spring 1983. 

Amphibian larvae comprise a major if not principal component 
of the animal biomass in many seasonal ponds. Because of their 
ephemeral nature, such ponds typically lack predatory fish spe-
cies large enough to prey upon most larvae. However, vertebrate 
predators that are not bound to water, such as turtles and snakes, 
may have a major predatory role in limiting (or even extirpating) 
amphibian larvae in such systems (Newman 1987. Oecologia 
71:301-307; Gomez-Mestre and Keller 2003, op. cit.). In the south-
eastern U.S., the Chicken Turtle is one of the few reptiles that 
regularly inhabit such ponds. With its ability to strike prey rap-
idly, it can easily capture resting or schooling amphibian larvae 
and thus is a potentially important predator of the amphibian com-
munity, as may be turtles occupying similar habitats elsewhere 
(e.g., Pseudemydura umbrina: Kuchling 1999. The Reproductive 
Biology of the Chelonia. Springer. 223 pp.; Emys orbicularis: 
Gomez-Mestre and Keller 2003, op. cit.). At least three species of 
conservation concern (Rana capito, Ambystoma cingulatum, and 
Notophthalmus perstriatus) are among the roughly two dozen 
amphibian species that breed in ephemeral ponds that are some-
times occupied by Deirochelys. 

I thank John Palis for insightful comments on an early draft, 
Max Nickerson for sharing his field data, and Caroline Coile, Karl 
Studenroth, Jr., Jean-Jacques Delaruelle, and Thierry Bourget for 
capturing the experimental turtles. 

Submitted by DALE R. JACKSON, Florida Natural Areas In-
ventory, 1018 Thomasville Road, Suite 200-C, Tallahassee, Florida 
32303, USA. 

GOPHERUS AGASSIZII (Desert Tortoise). ASSOCIATION 
WITH AFRICANIZED BEES. In the Sonoran Desert, Gopherus 
agassizii often utilize rocky outcrops and caliche caves as shelter 
sites (Van Devender 2002. In Van Devender [ed.], The Sonoran 
Desert Tortoise: Natural History, Biology, and Conservation, pp. 
3-28. University of Arizona Press, Tucson). Native vertebrates 
and a variety of invertebrates also use these shelter sites. Here we 
report observations of Desert Tortoises sharing shelter sites with 
Africanized Honey Bees (Apis mellifera scutellata), a recent im-
migrant to the desert southwest. 

During a radio telemetry study east of Tucson, Arizona in 2001 
and 2002, four G. agassizii frequented (were found on > 20 weekly 
tracking occasions) rock outcrops or caliche caves with large, ac-
tive, Africanized Honey Bee colonies. Tortoises freely moved in 
and out of the occupied shelters and appeared not to disturb the  

bees, even when within 0.5 m of the colony. However, when we 
approached with radio telemetry equipment, bees quickly became 
agitated. On warmer days 20°C), these occupied shelters with 
hives could not be approached to within 5 m without bees acting 
very aggressively toward us. On one occasion (April 2001), one 
of us (EWS) was chased > 50 m by an agitated colony but was not 
stung. In two additional encounters with different hives, (June 
2002) we were stung before we could escape the infested area. 

Africanized Honey Bees are the result of an accidental release 
in Brazil in the mid 1950s, and have slowly spread north into the 
southwestern United States. They reached Tucson, Arizona in 1993 
(Kunzmann et al. 1995. In LaRoe, et al. [eds.], Our Living Re-
sources: A Report to the Nation on the Distribution, Abundance 
and Health of U.S. Plants, Animals, and Ecosystems, pp. 448-
451. USDI Nat. Biol. Serv., Wash. D.C.) and quickly displaced 
existing populations of non-native European Honey Bees (Apis 
mellifera). Distance sampling of Africanized Honey Bee colonies 
and tortoises indicates that both species occur at high densities in 
desert areas of Saguaro National Park (DES, unpublished data). 
Desert Tortoises apparently do not elicit bee attacks; perhaps their 
cool body temperatures, low carbon dioxide emissions, and slow 
movements are factors. 

Thanks to Justin Schmidt (Southwestern Biological Institute) 
and the University of Arizona Herpetology Journal Review Group 
for reviewing this note. 

Submitted by ERIC W. STITT, School of Renewable Natural 
Resources, Room 125 Biological Sciences East, University of 
Arizona, Tucson, Arizona 85721, USA (e-mail: 
estitt@u.arizona.edu);  CECIL R SCHWALBE, U.S. Geological 
Survey, Southwestern Biological Science Center, University of 
Arizona, Room 125 Biological Sciences East, Tucson, Arizona 
85721, USA; and DON E. SWANN, National Park Service, 
Saguaro National Park, Tucson, Arizona 85730, USA. 

GOPHERUS AGASSIZII (Desert Tortoise). MOVEMENT. In 
the Sonoran Desert, Gopherus agassizii occurs in rocky foothills 
associated with saguaro cactus (Carnegiea gigantea) and foothill 
paloverde (Parkinsonia microphylla) characteristic of Upland 
Sonoran Desert Scrub plant community (Turner and Brown 1992. 
In Brown 1992. Desert Plants 4, pp. 180-221). Although these 
populations appear to be isolated by low desert valleys, radiote-
lemetry data have shown that tortoises are capable of making long 
distance movements between populations (Barrett et al. 1990. Fi-
nal report, Bureau of Reclamation, Arizona Projects Office, Phoe-
nix; Averill-Murray and Klug 2000. Technical Report 161, Ari-
zona Game and Fish Dept., Phoenix). Long-distance movements 
between disjunct populations may facilitate genetic exchange 
(Britten et al. 1997. Copeia 1997:523-530) and be important for 
long-term maintenance of populations. Here we report an extraor-
dinary movement by a female G. agassizii and the anthropogenic 
barriers encountered during this event. We show that, while Desert 
Tortoises are capable and sometimes motivated to make inter-popu-
lation movements, the urban topography of our modern landscape 
makes such movements increasingly difficult. 

We affixed a radio transmitter (AVM G3, AVM Industries, 
Colfax, California) to an adult female G. agassizii (238 mm MCL, 
2700 g) on 14 August 2000, as part of an ongoing study in the 
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Rincon Mountains at Saguaro National Park (SNP; 32°08'N, 
110°41'W), Tucson, Arizona. At the time of transmitter attach-
ment, the tortoise presented signs of upper respiratory tract dis-
ease (URTD; nasal discharge, wheezing, occluded nares, and exu-
date). Other tortoises at this study site have tested positive for 
Mycoplasma agassizii. We located the tortoise approximately ev-
ery week. By 06 September, she had moved ca. 500 m SW of the 
original capture location. We then lost contact with her until 18 
September when a SNP volunteer observed the tortoise along a 
roadway ca. 1.5 km S of the original locality (32°06'N, 110°41'W). 
On 25 September, we found her ca. 8 km further south on a rocky 
slope surrounded by low-density housing (32°02'N, 110°40'W). 
The terrain between these locations is primarily flat ground domi-
nated by creosote bush (Larrea tridentata) and is atypical of 
Sonoran Desert tortoise habitat (Barrett 1990. Herpetologica 
46:202-206). On 2 October, we found her on private property along 
a chain-link fence. We obtained permission and put her across. At 
this time, we affixed a note to the tortoise's carapace indicating 
she was part of a study at Saguaro National Park and included a 
contact phone number. We believe the tortoise over-wintered in 
Arizona Upland Sonoran Desert Scrub on a large expanse of pri-
vate land; however, we did not receive a signal from her between 
2 October 2000 and late July 2001. 

On 31 July 2001 we were contacted by a resident who had found 
the tortoise in Vail, Arizona, in the middle of a paved street at a 
railroad crossing (ca. 15 km S of where she was first marked; 
32°03'N, 110°42'W). We placed her south of the railroad tracks 
(within 0.5 km E of the crossing), oriented in the same general 
direction she was moving but away from residential housing. Over 
the next two months, we received three phone calls from residents 
who had found the tortoise and brought her home. Each time, we 
returned the tortoise to uninhabited areas in the vicinity. During 
this period she remained within 1.5 km N of Interstate 10 (a four-
lane freeway due south of Vail), and traversed an approximately 
3-km east-west distance. We made an a priori decision to facili-
tate the tortoise's movement across Interstate 10 if she continued 
moving south. 

On 29 August 2001, we located the tortoise on a frontage road 
beside I-10 (32°01'N, 110°42'W) and decided to transport her 
across the interstate. We placed the tortoise on a north-facing slope 
of the Santa Rita Mountains ca. 7 km S of the interstate, where we 
observed tortoise sign (31°55'N, 110°42'W). We decided the 7-
km distance was necessary because medium density housing and 
many fences bisect land south of the interstate. The tortoise made 
several east-west movements along the foothill slopes at the new 
location, and on 18 September, 2001 we were contacted by a land-
owner who found her in the middle of a new residential develop-
ment, 5 km W of the release point (31°54'N, 110°53'W). We col-
lected her and returned her to the original release site in the Santa 
Ritas. She spent the winter of 2000-2001 in the north end of the 
Santa Rita Mountains. We periodically found the tortoise at this 
same location until June 2002, when her transmitter failed prema-
turely. Not including the human-facilitated movement of ca. 7 km, 
this tortoise moved more than 30 km straight-line distance over 
the span of one year. 

On 22 August 2002, we were contacted yet again by a family 
who found her on Interstate 10 under an overpass (32°01'N, 
110°43'W), 7 km N of her overwintering site, toward the original 
capture site. We changed transmitters and re-released her at the  

first point of capture, at the south end of Saguaro National Park. 
She has remained at this site through the winter of 2003. The tor-
toise currently presents signs of URTD, but did not do so consis-
tently since the time of transmitter attachment. 

It seems unlikely that the behavior exhibited by this tortoise 
was in response to stress caused by initial handling because we 
have placed transmitters on > 70 tortoises since 1992 and no other 
tortoises have made long distance movements. Occasionally, within 
24 h of being handled, tortoises will move from the capture site, 
but less than 1 km. It is possible that humans other than research-
ers facilitated portions of the movements reported here, particu-
larly during the initial 8 km movement during 18 — 25 September 
2001, which crossed two roads. However, the tortoise had already 
begun an unusually long movement through an unpopulated area 
to reach the first road from the study site (1.5 km) and was in 
atypical habitat. 

This tortoise encountered several barriers that, without human 
facilitation, would likely have been.insurmountable. A residential 
fence and an interstate highway both required human assistance 
to cross. We believe a set of railroad tracks may also have acted as 
a barrier and that the tortoise followed them for some distance 
before encountering a place to cross. Lastly, we note that at least 
four residents collected the tortoise and contacted us. It is possible 
the tortoise would have become someone's illegal pet if the iden-
tifying label had not been affixed to the carapace. 

This project was funded by the Arizona Game and Fish Depart-
ment Heritage Grant Program, the National Park Service, the South-
western Parks and Monuments Association, and the US Geologi-
cal Survey. Research was conducted under scientific research per-
mits from the Arizona Game and Fish Department and the Na-
tional Park Service. Tortoise handling protocols were approved 
by the University of Arizona (IACUC 00-084). We thank Kevin 
Bonine and Caren Goldberg for reviewing an earlier version of 
this note. 

Submitted by TAYLOR EDWARDS (e-mail: 
tayache@ag.arizona.edu)  and ERIC W. STITT (e-mail: 
estitt@u.arizona.edu),  School of Renewable Natural Resources, 
University of Arizona, 125 Biological Sciences East, Tucson, Ari-
zona 85721, USA; CECIL R. SCHWALBE, U.S. Geological 
Survey, Southwestern Biological Science Center, University of 
Arizona, 125 Biological Sciences East, Tucson, Arizona 85721, 
USA; and DON E. SWANN, National Park Service, Saguaro 
National Park, Tucson, Arizona 85730, USA. 

GRAPTEMYS OUACHITENSIS SABINENSIS (Sabine Map 
Turtle). REPRODUCTION. A clutch size of one egg (the mini-
mum possible) has long been regarded as one expression of tropi-
cal adaptation in turtles (Moll and Legler 1971. Bull. Los Angeles 
Co. Mus. 11:1-102). Although not a tropical turtle, G. ouachitensis 
has a wide latitudinal distribution in North America (Vogt 1993. 
Cat. Am. Amphib. Rept. 603:1-4). We here report on its reproduc-
tion from close to the lowest latitudinal limit of its range (29.8°N; 
Dundee and Rossman 1989. The Amphibians and Reptiles of Loui-
siana. Louisiana State Univ. Press, Baton Rouge, 300 pp.). Our 
data reflect on several aspects of reproduction, including 
intraseasonal clutch frequency, and clutch, egg, and hatchling size. 
We made 11 independent visits to nesting habitat in Louisiana and 
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Texas (from 30.6° to 31.1°N) during six years from 1972 to 2002. 
All data came from recently laid nests or dissection of female re-
productive tracts. 

The reproductive tract of a nongravid female collected on 16 
May had numerous enlarged follicles. One female from 13 June 
and two females from 18 June contained two sets of corpora lutea, 
which indicate production of an initial clutch in late May or early 
June. Dates with recent nests or with females found gravid on 
land spanned 13 June 16 July. Reproductive tracts from eight fe-
males indicated productive capabilities of two clutches (by 1 turtle), 
three clutches (by 3 turtles), and two or three clutches (by 4 turtles) 
during the season. 

Clutch size varied between one and four eggs, with a mean clutch 
size for 55 clutches of 2.34 ± 0.80 SD eggs, which includes means 
of 1.96 ± 0.49 SD (N = 30) for the Calcasieu River and 2.80 ± 0.87 
SD (N = 25) for the Sabine River. The average mass of 61 eggs 
was 9.85 ± 1.44 SD g (from the Sabine habitat only) and of 94 
hatchlings was 7.38 ± 1.17 SD g (36 from the Calcasieu at 7.6 ± 
0.8 SD g; 58 from the Sabine at 7.2 ± 1.3 SD g). 

One-egg clutches comprised 11% of the total and were found 
along both the Calcasieu River (N = 4) and the Sabine River (N = 
2). However, 4-egg clutches (N = 5) came only from the Sabine. 
The modal clutch size was 2 eggs. Four of the 4-egg clutches came 
from June and one from July. Five of the six 1-egg clutches came 
from July, suggesting that clutch size declines during the season. 
We did not observe any 6-egg clutches as reported by Dundee and 
Rossman (1989, op. cit.), and their report left reason to question 
the assignment of such a clutch to G. o. sabinensis (Dundee, pers. 
comm.). However, we cannot rule out the occurrence of such 
clutches in G. o. sabinensis at localities farther north in the Sabine 
drainage. 

That G. o. sabinensis has single-egg clutches and a small mean 
clutch size becomes appreciably more interesting in a contrast with 
the mean clutch size of G. o. ouachitensis from near the high lati-
tude limit of the species distribution (i.e., 10.9 eggs; range: 6-17 
eggs, N = 99; 43.7°N latitude; from Vogt 1980. Tulane Stud. Bot. 
Zool. 22:17-48 [fig 2], plus Janzen et al. 1995. Funct. Ecol. 9:913-
922). Thus, across the range of G. ouachitensis there is a 4.66-
fold difference in mean clutch size. This proportional difference 
may be the largest in any North American species of turtle. In 
contrast, the high latitude mean egg size of 10.97 g and hatchling 
size of 8.21 g (Vogt 1980, op. cit.; Janzen et al., op. cit.) differ 
relatively little from low latitude values (given above). The low 
latitude eggs and hatchlings are not larger as might be expected in 
a tradeoff between clutch size and egg size (sensu Smith and 
Fretwell 1974. Am. Nat. 108:499-506; Roosenberg and Dunham 
1997. Copeia 1997:290-297). In absolute measures, no such 
tradeoff is apparent in this latitudinal comparison. 

We thank Richard Anderson, Amanda Rosenzweig, Mark 
Antwine, and Jason Hatfield for helping with the fieldwork and 
Fred J. Janzen for measuring some of the hatchlings. Portions of 
the dissected females have been deposited at the Carnegie Mu-
seum of Natural History, Pittsburgh (CM8756877). 

Submitted by MICHAEL A. EWERT, Department of Biology, 
Indiana University, Bloomington, Indiana 47405-3700, USA (e-
mail: mewert@bio.indiana.edu),  J. SEAN DOODY, Applied Ecol-
ogy Research Group University of Canberra, Australian Capital 
Territory 2601, Australia (e-mail: doody@aerg.canberra.edu.au),  

and JOHN L. CARR, Department of Biology, University of Loui-
siana at Monroe, Monroe, Louisiana 71209-0520, USA (e-mail: 
carr@ulm.edu).  

RHINOCLEMMYS AREOLATA (Furrowed Wood Turtle). 
MAXIMUM SIZE. The maximum straight-line carapace length 
(CL) given for Rhinoclemmys areolata is up " to 20 cm" (Ernst 
and Barbour 1989. Turtles of the World. Smithsonian Institution 
Press, Washington, D.C. 313 pp.). On 28 July 2002 we found the 
intact shell of a female R. areolata with a CL of 20.7 cm (CUSC 
2124) in the grassy margin between Cohune (Orbigyna cohune) 
forest and a citrus plantation (17°18.188'N; 88°31.213'W) on Ti-
ger Sandy Bay Farm, Mile Marker 31, Western Highway, Cayo 
District, Belize. The turtle appeared to have been killed by a mow-
ing machine several weeks previously. Large pieces of eggshell 
were found inside the shell indicating the female was gravid when 
killed. This specimen was deposited in the Campbell Museum. 
Clemson University, Clemson, South Carolina, USA. 

We thank Steve Downard for allowing access to his property, 
Richard and Carol Foster for logistic support, and Earl Codd of 
the Belize Forest Department for issuing our research and collect-
ing permit (Ref. No. CD/72/2/02 -173). 

Submitted by STEVEN G. PLATT, Department of Math and 
Science, Oglala Lakota College, P.O. Box 490, Kyle, South Da-
kota 57752-0490, USA (e-mail: splatt@gwtc.net);  ADAM G. FIN-
GER and THOMAS R. RAINWATER (e-mail: 
trrainwater@ucdavis.edu),  The Institute of Environmental and Hu-
man Health, Department of Environmental Toxicology, Texas Tech 
University Box 41163, Lubbock, Texas 79409-1163, USA; and 
HEATHER WOODKE, 425 Morton St., Pullman, Washington 
99163, USA. 

TERRAPENE CAROLINA TRIUNGUIS (Three-toed Box 
Turtle). POPULATION CHANGES. Terrapene carolina popu-
lations often consist of long-term, long-lived resident individuals 
(Stickel 1978. Copeia 1978:221-225; Williams and Parker 1987. 
Herpetologica 43:328-335; Schwartz and Schwartz 1991. Copeia 
1991:1120-1123; Schwartz 2000. Chel. Conserv. Biol. 3:737-738; 
Dodd 2002. North American Box Turtles, A Natural History, Univ. 
Oklahoma Press, 231 pp.). I studied a small suburban population 
of box turtles in my yard in West Point, Clay County, Mississippi 
(USA) (33°35'14"N, 88°37'46"W) from 1979 to 2003. The trian-
gular yard was about 0.3 ha, partially wooded with mostly water 
oaks and some hackberry, sycamore, mimosa, and poplar. Most of 
the natural ground vegetation was cleared away and the yard fenced 
in the rear by 1985 and replaced with brick walks, flower gardens, 
fern beds, and border plants such as Liriope. Space under the fence 
still enabled access by turtles. Mowed lawns characterized the front 
and backyards of virtually all neighbors. Less-disturbed habitat 
for box turtles remained behind houses across the street in a horse 
pasture and adjacent patches of oak-hickory woodland. 

Turtles were individually marked by notching marginal scutes 
of the carapace with a pocket saw, measured for carapace length 
(CL) to the nearest 0.1 mm with vernier calipers, and weighed to 
the nearest 0.1 g on an Ohaus mechanical balance. Overall, I 
marked and released 23 individual box turtles, as follows in 5- 
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year intervals (number of individuals, total captures): 1979-1983: 
14, 21; 1984-1988: 3, 6;1989-1993: 4, 14; 1994-1998: 3, 4; 1999— 
2003: 5, 6. None of the individuals captured in the latest group 
had been captured before 1999. Sex ratio was biased toward fe-
males (3:1) from 1979-1983, even (1:1) from 1984-1998, and all 
females from 1999-2003. 

Sixteen of the 23 individuals were captured in only one year 
and two females in three years. Four individuals were longer-term 
residents, or at least visited the yard in more than one year over 
longer intervals: one female over four years (CL 108.0 in 1990, 
gravid road kill in 1994); one female in six consecutive years 
(1988-1993, growth below); one adult male captured in 1979 (CL 
117.8), 1983 (CL 125.7), and 1988 (CL 125.7); and an older adult 
male captured in 1983, 1993, 1994, and 1996 (CL 123.5, no change 
during 13 years). One hatchling was captured in 1993. 

One female was captured in six consecutive years (1988-1993) 
and illustrated growth from about age 7 to age 12 (CL, mm; weight, 
g): May 1988: 90.1, 138.1; June 1989: 100.0, 236.4; August 1990: 
127.1, 400.1; August 1991: 137.2, 515.4; June 1992: 138.0, 545.5; 
July 1993: 141.0, 569.1 (estimated age based on plastral annuli). 

With habitat alteration, road mortality, and possibly removal of 
box turtles for pets, this sparse population may have have declined. 
However, only the female in the previous paragraph, among the 
23 marked and released, seemed to be a consistent resident. Other 
recaptured individuals were not seen in the yard for years and prob-
ably visited it at only irregular intervals. Transients from 1998-
2003 have appeared healthy and included an adult male (CL 128.0), 
two juveniles (CL 81.4, 79.2), and two adult females (CL 131.0, 
135.0), indicating a possibly viable source population. 

Submitted by WILLIAM S. PARKER, Division of Science 
and Mathematics, Mississippi University for Women, Columbus, 
Mississippi 39701, USA; e-mail: bparker@muw.edu.  

LACERTILIA 

ANELYTROPSIS PAPILLOSUS (Mexican Blind Lizard). 
DEATH FEIGNING AND AUTOTOMY. Almost nothing is 
known about the natural history of the distinctive blind lizard, 
Anelytropsis papillosus; the few available data are taxonomic 
(Campbell 1974. Cat. Amer. Amphib. Rept. 156.1; Greer 1985. J. 
Herpetol. 19:116-156). Here, we provide a preliminary report on 
its death feigning and caudal autotomy. 

On 21 November 1996, two of us (RJTC and XHI) collected an 
adult male A. papillosus (137 mm SVL, 22 mm tail length, 3.5 g) 
under an old Yucca carnerosana trunk in xerophyll scrub at Rancho 
Nuevo, municipality of Guadalcazar, San Luis Potosi, Mexico 
(22°52'0.1"N,100° I 0'1.1"W; elev. 1200 m). When first picked up, 
this individual responded by aggressively biting the collector's 
fingers continuously and intensely for 3-4 min. Immediately af-
terwards the A. papillosus became motionless in the collector's 
hand. The animal was relaxed, but slightly rigid, with a half open 
mouth, and adopted any position when manipulated. Engaging in 
this behavior, it appeared dead. After 2-3 min, it began to move 
slowly. Similar behavior was exhibited by a second adult male A. 
papillosus (136 mm SVL, 82 mm tail length, 3.8 g) that was col-
lected 19 April 1999, under an old yucca trash log in xerophyll 
scrub along a road near Presa El Tepetate, also in the municipality 
of Guadalcazar (22°56'40.7"N, 100°13'52.8"W; elev. 1345 m). 

However, unlike the first A. papillosus, it remained motionless for 
only 10-15 sec after biting the collector's fingers. It acquired the 
same relaxed position, but in an S-shape. Subsequently, it made a 
sudden lash that autotomized almost half its tail (40 mm), and 
tried to escape the collector. 

The Rancho Nuevo (IBH 13926) and Presa El Tepetate (IBH 
1327) specimens were deposited in the herpetological collection 
of the Instituto de Biologia, UNAM, and were obtained under col-
lection permit DOO 750.10664/98 from SEMARNAP. We thank 
the authorities of the region and the local teacher Francisco Avila-
Pineda for help during the fieldwork. CONACYT Project 27618-
N and CONABIO Project R045 supported this study. 

Submitted by RICARDO J. TORRES-CERVANTES, 
XOCHITL HERNANDEZ-IBARRA, and AURELIO 
RAMIREZ-BAUTISTA, Laboratorio de Ecologia, Unidad de 
Biologia, Tecnologia y Prototipos (UBIPRO), FES Iztacala, 
Universidad Nacional Autonoma de Mexico, Av. de los Barrios 1, 
Los Reyes Iztacala, Tlalnepantla, Estado de Mexico, C.P. 54090, 
Mexico; e-mail (RJTC): rjtcxh@servidor.unam.mx . 

ANOLIS EQUESTRIS (Knight Anole). ENDOPARASITES. 
Anolis equestris is native to Cuba and has been introduced to Oahu, 
Hawaii, where it was first noticed in 1981 (McKeown 1996. A 
Field Guide to Reptiles and Amphibians in the Hawaiian Islands. 
Diamond Head Publishing, Inc., Los Osos, California. 172 pp.). 
Helminth parasites of A. equestris in Cuba are listed in Schwartz 
and Henderson (1991. Amphibians and Reptiles of the West Indies: 
Descriptions, Distributions, and Natural History. University of 
Florida Press, Gainesville. 720 pp.). The purpose of this note is to 
report two nematode species heretofore unknown in A. equestris 
from Hawaii. 

Seven (2 female, 5 males) A. equestris (mean SVL = 141 mm ± 
26 SD, range: 82-156 mm) collected on Oahu, Hawaii in 1999, 
2000, and 2003 were examined for helminths. Lizards were de-
posited in the University of Michigan Museum of Zoology 
(UMMZ), Ann Arbor, Michigan, USA: UMMZ 226789-226791 
and the Bishop Museum (BPBM), Honolulu, Hawaii, USA: BPBM 
14821, 14822, 14998, 61961. The esophagus, stomach, small in-
testine and large intestine were opened and separately examined 
for helminths under a dissecting microscope. The body cavity was 
also searched. Three third-stage nematode larvae (Physaloptera 
sp.) were found in the large intestine of one A. equestris (UMMZ 
226789). Cysts containing third-stage nematode larvae of Physo-
cephalus sp. were found in the stomach wall or mesentery of six 
A. equestris. For Physocephalus sp., prevalence (number infected/ 
number examined x 100) was 86% and mean intensity (mean num-
ber nematodes/infected lizards) was 99 ± 95 SD, range: 9-269. 
The nematodes were deposited in the United States National Para-
site Collection, Beltsville, Maryland as Physaloptera sp. (USNPC 
93696) and Physocephalus sp. (USNPC 93697). 

Neither Physaloptera sp. or Physocephalus sp. have been re-
ported from A. equestris in Cuba (Schwartz and Henderson, op. 
cit.). Third-stage larvae of Physaloptera sp. (adults absent) are 
frequently found in amphibians and reptiles. Their occurrences 
were summarized in Goldberg et al. (1993. Bull. South. Califor-
nia Acad. Sci. 92:43-51). Hanley et al. (1998. Oecologia 115:196-
205) reported Physaloptera sp. in Hemidactylus frenatus from 
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Oahu, Hawaii; Goldberg et al. (2003. Bishop Mus. Occas. Pap. 
Rec. Hawaii Biol. Survey 2001-2002. Pt 2: Notes, 74:72-76) re-
ported them in Phelsuma guimbeaui from Oahu and Phelsuma 
laticauda from the Big Island, Hawaii. Encapsulated infective 
Physocephalus sp. larvae are commonly found in tissues of verte-
brates that have ingested infected beetles (Anderson 2000. Nema-
tode Parasites of Vertebrates: Their Development and Transmis-
sion. CABI Publishing, Wallingford, Oxon, UK. 650 pp.). Cysts 
containing Physocephalus sp. have been reported in a variety of 
lizards from Hawaii (Goldberg and Bursey 2000. J. Parasitol. 
86:750-755; Goldberg et al. 2003, op. cit.). Anolis equestris is an 
accidental host for Physaloptera sp. since the nematodes would 
have been voided from the large intestine with the feces. It is a 
paratenic (= transport host) for Physocephalus sp. since no further 
development occurs. Development to the adult stage occurs when 
A. equestris is eaten. This represents the first report of larvae of 
Physaloptera sp. and Physocephalus sp. in Anolis equestris. 

Submitted by STEPHEN R. GOLDBERG, Department of Bi-
ology, Whittier College, Whittier, California 98068, USA; (e-mail: 
sgoldberg  @ whittier.edu ), CHARLES R. BURSEY, Department 
of Biology, Pennsylvania State University, Shenango Campus, 
Sharon, Pennsylvania 16146, USA (e-mail: cxb13@psu.edu);  and 
FRED KRAUS, Bishop Museum, Department of Natural Sci-
ences, 1525 Bernice Street, Honolulu, Hawaii 96817, USA (e-mail: 
fkraus  @hawaii.edu ). 

ANOLIS LUCIUS (Coronet, Gorrita). VOCALIZATION. Anolis 
lucius, a Cuban endemic (Schwartz and Henderson 1991. Am-
phibians and Reptiles of the West Indies: Descriptions, Distribu-
tions, and Natural History. Florida Univ. Press, Gainesville. 720 
pp.), inhabits coastal scrubwoods and semideciduous forests typi-
cally in association with limestone soils and outcrops (Rodriguez-
Schettino 1999. In Rodriguez-Shettino [ed.], The Iguanid Lizards 
of Cuba, pp. 104-380. Florida Univ. Press, Gainesville, Florida). 
Some authors have described a sharp squeak when individuals are 
grasped (Barbour and Ramsden 1916. Mem. Soc. Cubana. Hist. 
Nat. Felipe Poey 2:124-143; Schwartz and Ogren 1956. 
Herpetologica 12:91-110; Allen and Neill 1957. Herpetologica 
13:246-247; Ruibal 1964. Bull. Mus. Comp. Zool. 130:475-520; 
Peters 1970. Mitt. Zool. Mus. Berlin 46:197-234; Rodriguez-
Schettino, op, cit.), but the gender or age of vocalizing animals 
has not been addressed. Herein we provide a quantitative descrip-
tion of the vocalizations produced by adult male and female A. 
Lucius. 

We recorded the calls of 11 Anolis lucius 
collected during October 2002 in Sierra de 
Najasa, Camaguey Province, Cuba. All re-
cordings were made within 12 h of capture. 
We evoked vocalizations by gently grasping 
each animal between thumb and forefinger 
and orienting it within 10 cm of a Sennheiser 
ME 80 (K30 AV) microphone connected to a 
Marantz PMD-430 cassette recorder. Sounds 
were digitized at a sampling frequency of 44.1 
KHz and 16 bits resolution, using an IBM 
Pentium computer fitted with Sound Blaster 
Live 1024 Sound Card and Batsound 2.1 soft- 

Amplitude 

FIG. 1. Oscillogram (top) and sonogram (below) of one call of a male 
Anolis lucius recorded at La Bela, Sierra de Najasa, Camaguey prov-
ince, Cuba. Air temperature = 26.5°C. 

ware. Numerical data, sonograms, oscillograms, and power spec-
tra were also obtained with the Batsound 2.1 sofware. Spectral 
variables considered were: fundamental frequency (FF), measured 
as the most intense frequency of the first harmonic on the 
sonogram; highest frequency (HF), measured at the upper fre-
quency trace of the sonogram; and dominant frequency (DF); the 
frequency value at peak amplitude in the call's power spectrum. 
Call duration was measured to the nearest 0.01 s on the oscillo-
grams. Measurements were averaged across individuals. The 
snout-vent length (SVL) of each individual was measured to the 
nearest 0.1 mm with Vernier calipers. We recorded air tempera-
ture (AT) at the site using a Miller-Weber quick-reading thermom-
eter (± 0.2°C). 

Eleven of 15 (73%) individuals vocalized in response to the 
procedure by producing short and high-pitched calls or "squeaks" 
with a clear harmonic structure (3-12 harmonics) distributed over 
a broad frequency range (Fig. 1). Generally, the first or second 
harmonic were dominant (mode = 2). Variation in vocalization 
variables for male and female A. Lucius are summarized in Table 
1. All acoustic properties analyzed varied considerably for the 
successive calls of a given subject and between different individuals 
(see Table 1). The air temperature, stable during the recordings 
(28.5 ± 0.1°C), should not have influenced acoustic feature vari-
ability. Despite the 13.2 mm range of variation in body size, acous-
tic parameters were not significantly correlated with lizard SVL. 

The biological significance of these vocalizations is unclear, but 
we have also observed free-living animals emitting these calls 
during agonistic encounters with conspecifics. Moreover, the multi- 

FF 
kHz 

DF 
kHz 

HF 
kHz 

SVL 
mm 

2.93 ± 0.75 4.89 ± 0.79 14.87± 1.31 58.11 ±6.08 
(25.8) (16.1) (8.8) (10.5) 

2.51 ± 0.76 4.22 ± 0.62 12.95± 1.83 55.11 ± 3.57 
(30.5) (14.8) (14.1) (6.5) 

TABLE 1. Descriptive statistics of the acoustic features measured in vocalizations of Anolis 
lucius. For each parameter the mean, SD, and coefficient of variation (as %; in parens) are 
shown. 

Gender 	CD 
Groups 	ms 

Males 	0.33 ± 0.07 
N = 8 	(20.7) 

Females 0.20 ± 0.03 
N = 3 	(12.4) 
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harmonic structure of these signals resembles selected distress or 
protest calls that have been documented in some mammals (Vencl 
1977. Amer. Nat. 111:777-782; August 1985. Southwest. Nat. 
30:371-375; Russ et al. 1998. Anim. Behay. 55:705-713), birds 
(Marler 1957. Behaviour 11:13-39; Neudorf and Sealy 2002. 
Biotropica 34:118-126), and frogs (Hoff and Moss 1974. Copeia 
1974:533-534; Weber 1978. Copeia 1978:354-365; Hold and 
Gollmann 1986. Amphibia-Reptilia 7:11-21). 

Historically, anoline lizards generally have been considered 
voiceless even though some Caribbean species have been known 
vocalize when individuals are grasped, as has been reported for 
several Cuban species: Anolis isolepis (Rodriguez-Schettino, op. 
cit.), A. vermiculatus (Neill and Allen, op. cit.; Ruibal, op. cit.; 
Peters, op. cit.), A. bartschi (Peters, op. cit.), and A. jubar 
(Rodriguez-Schettino, op. cit.). Also, Anolis grahami iodurus and 
A. opalinus from Jamaica are known to produce a sharp squeak 
when in distress or when fighting (Grant 1940. The Herpetology 
of Jamaica. II, Reptiles:88). Sound production in Caribbean Anolis 
does not appear to be restricted to members of an ecomorph class 
or to any phylogenetic groupings (Jackman et al. 1997. In Givnish 
and Sytsma [eds.], Molecular Evolution and Adaptive Radiation, 
pp. 535-557, Cambridge University Press, Cambridge). Detailed 
study will be needed to understand the basis of interspecific varia-
tion in anoline vocalization and identify their potential evolution-
ary significance. 

We are grateful to Luis F. de Armas, Daysi Rodriguez, Hiram 
Gonzalez, and Lourdes Rodriguez-Schettino for helpful sugges-
tions on earlier drafts. Angel Daniel, Ignacio Ramos, and Rafael 
Borroto ably assisted in fieldwork. The Cuban project "Vertebrados 
de Cuba Central" of the Institute of Ecology and Systematics partly 
funded the fieldwork. Our thanks to the workers of the Protected 
Area "La Belen", Sierra de Najasa, Camaguey for their hospital-
ity and help during our fieldwork. 

Submitted by ROBERTO ALONSO and ARIEL 
RODRIGUEZ, Departamento de Zoologia de Vertebrados, 
Institute de Ecologia y Sistematica, Carretera de Varona Km 3, 
Capdevila, Boyeros, AR 8029, CP 10800, Ciudad de la Habana, 
Cuba; e-mail: zoologia.es@ama.cu.  

ANOLIS STRATULUS (Saddle Anole). EXTRAFLORAL 
NECTIVORY. Nectivory or nectivory-like behavior has been re-
corded in lizards (Dearing and Schall 1992. Ecology 73:845-858; 
Eifler 1995. Oecologia 101:228-233; Font and Ferrer 1995. 
Herpetol. Rev. 26:35-36; Saez and Traveset 1995. Herpetol. Rev. 
26:121-123), including polychrotid anoles (A. stratulus from flow-
ers: Perry and Lazell 1997. Herpetol. Rev. 28:150-151; A. 
carolinensis from hummingbird feeders: Liner 1996. Herpetol. Rev. 
27:78), but extrafloral nectivory is undocumented among lizards. 
Here, I document extrafloral nectivory in Anolis stratulus, a me-
dium-sized anole (48 mm maximum SVL) that frequently occurs 
in the forest canopy. This species is widely distributed in low-
lands and intermediate elevations (up to 500 m) in mountains 
throughout Puerto Rico (Rivero 1998. The Amphibians and Rep-
tiles of Puerto Rico, 2ed. Editorial de la Universidad de Puerto 
Rico, San Juan, 510 pp.). 

Between 1200 and 1300 h on 20 July 2002, I observed an adult 
(ca. 40 mm SVL) male Anolis stratulus at a height of 1.5 m on a  

leaf of Inga vera (Leguminosae-Mimosoideae), a tree that can reach 
15 m or more in height, on a karst hillside in Sabana Seca (18°27'N, 
66°12'W), north coastal Puerto Rico. The anole was lapping nec-
tar from the stipitate glands, which are located between opposite 
leaflets of I. vera's compound leaves (Liogier 1988. Descriptive 
Flora of Puerto Rico and Adjacent Islands, vol. 2. Editorial de la 
Universidad de Puerto Rico, San Juan, 481 pp.). The anole lapped 
each of the four glands in sequence from the base of the leaf to its 
terminal axis. After 2-3 minutes of lapping nectar, the anole jumped 
to a nearby tree trunk and began displaying. 

Anolis stratulus typically consumes ants (Wolcott 1924. J. Dept. 
Agric. Porto Rico 7:5-37; Lister 1981. Ecology 62:1548-1560; 
Reagan 1996. In Reagan and Waide [eds.], The Food Web of a 
Tropical Rain Forest, pp. 321-345. University of Chicago Press, 
Chicago, Illinois), but the extrafloral nectar of Inga vera in Puerto 
Rico, if similar to that of I. vera in Costa Rica, is energy and amino 
acid rich, and available continuously (i.e., nectar production oc-
curs day and night: Koptur 1994. Biotropica 26:276-284). In gen-
eral, extrafloral nectaries of Inga are visited by several species of 
ants that protect young leaves from insect herbivores (Koptur, op. 
cit.). In Puerto Rico, the ant, Myrmelachista ramulorum (NCN), 
which is predominantly arboreal, tunnels the stems of its domicile 
plants, and has a diet based largely on nectar and the exudate of 
homopterans (J. Tones, pers. comm.; Tones 1984. Biotropica 
16:284-295). This ant species also occurs in Sabana Seca and else-
where (the El Verde rain forest of northern Puerto Rico). 
Myrmelachista ramulorum is the most common ant in the diet of 
A. stratulus taken from understory and canopy strata (Reagan, op. 
cit.). Thus, extrafloral nectivory in A. stratulus may have evolved 
from the anole being exposed to the nectar while predating on 
ants of M. ramulorum which in turn, were feeding on extrafloral 
nectaries. Such a behavior would be advantageous for the anole at 
times when ants, its primary prey, were not abundant. Further, 
presence of A. stratulus on I. vera could also benefit the plant as 
anti-herbivore protection when other nectar feeding mutualists are 
rare or absent. The documentation of extrafloral nectivory deserves 
attention not only because it addresses a novel feeding behavior in 
lizards, but also for the possible influences of this behavior on the 
relationships among anoles, ants, and plants. This behavior might 
have consequences for plant fitness in islands like Puerto Rico, 
where anoles are among the most abundant diurnal insectivores 
(Reagan, op. cit.). 

I thank Juan A. Torres for life history information on M. 
ramulorum and Frank Axelrod, U.P.R.-Rio Piedras Herbarium, for 
confirmation of I. vera's identity. I am indebted to Marc P. Hayes 
for valuable comments on an earlier version of the manuscript. 

Submitted by NEFTALI RIOS-LOPEZ, Department of Biol-
ogy, University of Puerto Rico-Rio Piedras Campus, P.O. Box 
23360, San Juan, Puerto Rico, 00931-3360; e-mail: 
neftalirios  @ yahoo.com . 

BRIBA BRASILIANA (Lagartixa). PREDATION. Records of 
predation on Brazilian geckos are scarce. Here, we report predation 
on Briba brasiliana by the burrowing owl Speotyto cunicularia 
(Ayes: Strigidae) from central Brazil. 

The observation occurred on 14 June 2003 at 2045 h in Parque 
Estadual do Jalapa() (10°19'S, 46°53'W; elev. 400 m), municipality 
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of Ponte Alta, Estado do Tocantin. Briba brasiliana occurs in low 
densities in open habitats in the park and is sympatric with three 
other geckos (Coleodactylus meridionalis, Gymnodactylus 
geckoides and Hemidactylus mabouia). The predation event 
occurred in an area of cerrado sensu stricto (a savanna-like 
formation). We were conducting a night survey when we 
encountered a burrowing owl (Speotyto cunicularia) resting in an 
undeveloped roadway track on sandy ground. On approach, we 
saw that the owl was carrying a lizard in its claws as it flew off. 
The owl landed ca. 40 m away in the same roadway and then 
presumably killed the gecko with a bite to its head. On our second 
approach, we startled the owl and it flew off, leaving the gecko, 
which was almost intact; only bite marks on its head were evident. 
The gecko was an adult male B. brasiliana (65.5 mm SVL, 42.0 
mm tail length). 

Lizards are occasional prey of Speotyto cunicularia, but 
predation on B. brasiliana has not been previously reported (del 
Hoyo et al. 1999. Handbook of the Birds of the World. Vol. 5. 
Barn-owls to Hummingbirds. Lynx Ed., Barcelona, 759 pp.). Briba 
braziliana is a presumptively rare Brazilian gecko known from a 
handful of sites in northeastern Brazil and little is known of its 
ecology (Vanzolini et al. 1980. Repteis das Caatingas. Academia 
Brazileira de Ciencias. 161 pp.). This is the first record of predation 
on this species. 

The gecko was deposited in the Colecao Herpetologica da 
Universidade de Brasilia, Distrito Federal (CHUNB 30911). 

Submitted by FREDERICO G. R. FRANCA, VIVIAN S. 
BRAZ, and SANTOS F. BALBINO, Departamento de Ecologia, 
Universidade de Brasilia, 70910-900, Brasilia, Brazil (e-mail: 
fredgrf@terra.com.br).  

CELESTUS CYANOCHLORIS (NCN). ARBOREAL BEHAV-
IOR. Largely due to inaccessibility, the biology of many verte-
brates that inhabit tropical rainforest canopies is poorly known. 
Some anguid lizards, such as Celestus hylaius from the Atlantic 
lowlands of Costa Rica, are thought to be arboreal (Savage 2002. 
The Amphibians and Reptiles of Costa Rica, The University of 
Chicago Press, Chicago. 934 pp.), but, as with most cryptozooic 
forms, few observations exist. Here we report an observation of 
the poorly known anguid, Celestus cyanochloris, in the rainforest 
canopy providing preliminary evidence for arboreal behavior. 

At 1400 h on 10 July 2003 (first half of rainy season), we en-
countered an adult C. cyanochloris (ca. 200 mm TL; full tail) 26 
m above the forest floor in a tree (Myrsine sp.) along the Sky Walk 
tourist complex near Santa Elena, Costa Rica (84°95'N, 10°35'W; 
elev. 1450 m). The tree crown extended 4 m above the surround-
ing canopy, and the lizard was perched ca. 1 m from the tip of the 
branch closest to the Sky Walk bridge. The branch, ca. 75 mm dia, 
was laden in epiphytes: mosses, young bromeliads (predominantly 
Tillandsia spp.), and orchids. The lizard remained motionless dur-
ing our observation (25 min). As the tree was ca. 8 m from the 
bridge, we could not capture the lizard, but we did voucher the 
observation with a digital photograph. 

Celestus cyanochloris is considered as "rare and terrestrial, with 
the tendency to occasionally climb into low bushes" (Savage, op. 
cit.). Our observation suggests that its "rarity" may be a function 
of previously unrecognized arboreal behavior. 

We thank Jay Savage, Matt Williams, Kristen Bell, and Jenny 
Roberts for useful suggestions on the manuscript. The photograph 
(MPM Herp Photo 713) was archived in the Milwaukee Public 
Museum herpetological collection. 

Submitted by ANDRES VAUGHAN, Universidad de Costa 
Rica, San Pedro, Costa Rica (e-mail: 
andresvaughan@hotmail.com);  and JASON BROWN, Depart-
ment of Biology, East Carolina University, Greenville, North Caro-
lina, USA (e-mail: JLB0627D2@mail.ecu.edu).  

CHAMALELEO JACKSONI (Jackson's Chamaeleon). EN-
DOPARASITES. Chamaeleo jacksoni is endemic to east Africa 
(Spawls et al. 2002. A Field Guide to the Reptiles of East Africa. 
Academic Press, San Diego, California, 543 pp.). It is now well 
established in Hawaii due to released pet-trade animals (McKeown 
1996. A Field Guide to Reptiles and Amphibians in the Hawaiian 
Islands. Diamond Head Publishing, Inc. Los Osos, California, 172 
pp.). To our knowledge, the only species of helminth known from 
C. jacksoni is the nematode Oswaldocruzia chamaeleonis collected 
from an African specimen (Horchner 1963. Zeit. Parasiten. 22:537-
544). The purpose of this note is to report three additional species 
of endoparasites from Hawaiian C. jacksoni. 

Thirty-one (9 females, 22 males) C. jacksoni (mean SVL = 85 
mm ± 20 SD, range: 41-117 mm) collected February 2000 in Ho-
nolulu, Oahu, were examined for helminths. Lizards were depos-
ited in the herpetology collection of the Bishop Museum (BPBM), 
Honolulu as BPBM 13998-14028. The esophagus, stomach, small 
intestine and large intestine were opened and examined separately 
for helminths under a dissecting microscope. The body cavity was 
also searched. Five-hundred seventy-four third-stage nematode 
larvae (Physaloptera sp.) were found in the stomachs of 19 C. 
jacksoni. Prevalence (number infected lizards/number examined 
x 100) was 61%; mean intensity (mean number nematodes/infected 
lizards) was 30.2 ± 46.4 SD, range: 1-204. Seven-hundred thirty 
cysts containing third-stage larvae of Physocephalus sp. were found 
in the stomach wall or body cavity. Prevalence was 61%; mean 
intensity was 38.4 ± 46.1 SD, range: 1-139. Two cysts containing 
acuariid larvae were found in the body cavity. Prevalence was 6%; 
mean intensity was 1. The nematodes are deposited in the United 
States National Parasite Collection, USNPC, Beltsville, Maryland 
as Physaloptera sp. (94133); Physocephalus sp. (94134); acuariid 
larvae (94135). 

Third-stage larvae of species of Physaloptera infecting mam-
mals are frequently found in amphibians and reptiles (occurrences 
summarized in Goldberg et al. (1993. Bull. South. California Acad. 
Sci. 92:43-51). In Hawaii, Physaloptera sp. has been reported in 
Hemidactylus frenatus (Hanley et al. 1998. Oecologia 115:196-
205), Phelsuma guimbeaui, Phelsuma laticauda (Goldberg et al. 
2003. Bishop Mus. Occas. Pap. 74:72-76) and Anolis equestris 
Goldberg et al. (2004. Herpetol. Rev. 35:384-385). Species of 
Physocephalus infect mammals, but encapsulated larvae are com-
monly found in the tissues of vertebrates that have ingested in-
fected beetles (Anderson 2000. Nematode Parasites of Vertebrates: 
Their Development and Transmission. CAB[ Publishing, 
Wallingford, Oxon, UK. 650 pp.). Cysts containing Physoceph-
alus sp. have been reported in Norops sagrei, P. guimbeaui, P. 
laticauda, H. frenatus, Lepidodactylus lugubris, A. equestris from 
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Hawaii (Goldberg and Bursey 2000. J. Parasitol. 86:750-755; 
Goldberg et al. 2003, op. cit; Goldberg et al. 2004, op. cit.). Mem-
bers of the Acuariidae are parasites of terrestrial birds; eggs in-
gested by insects develop to third-stage infective larvae (Ander-
son, op. cit.). Acuariid larvae have been previously reported from 
Hawaii in N. sagrei, P. guimbeaui, and P. laticauda (Goldberg et 
al. 2002. Amer. Midl. Nat. 148:409-415; Goldberg et al. 2003, op. 
cit.). We know of no reports of larvae of Physaloptera, Physo-
cephalus, or the Acuariidae in African chameleons; thus, we con-
sider the occurrence of these species in C. jacksoni to represent an 
instance of an immigrant host capturing local helminths. 
Chamaeleo jacksoni would be a paratenic (= transport host) for 
these three species. 

Submitted by STEPHEN R. GOLDBERG, Department of Bi-
ology, Whittier College, Whittier, California 90608, USA (e-mail: 
sgoldberg  @ whittier.edu ), CHARLES R. BURSEY, Department 
of Biology, Pennsylvania State University, Shenango Campus, 
Sharon, Pennsylvania 16146, USA (e-mail: cxb@psu.edu),  and 
FRED KRAUS, Bishop Museum, Department of Natural Sci-
ences, 1525 Bernice Street, Honolulu, Hawaii 96817, USA. 

COLEONY X BREVIS (Texas Banded Gecko). TAIL 
REGENERATON. Reviewing data on caudal regeneration among 
lizards, Bellairs and Bryant (1985. In Gans and Billett [eds.], Bi-
ology of the Reptilia, Vol. 15, Development B, pp. 301-410. John 
Wiley & Sons, New York, New York) noted that the fastest and 
slowest regeneration rates were 4.7 mm/day for Lacerta lepida 
and 0.07 mm/day for Anguis fragilis, respectively. Yet, except for 
Mulaik (1935. Copeia 1935:155-156), no study has identified the 
actual rate of tail regeneration in the gecko, Coleonyx brevis. Dial 
and Fitzpatrick (1981. Oecologia 51:310-317) noted that regen-
eration is rapid, but gave no exact rate. Here we report an unusu-
ally rapid rate of tail regeneration in a free-living C. brevis, and 
discuss its significance. 

On the night of 30 May 1998, an adult female C. brevis was 
caught in one of a series of 51 19-L pitfall traps deployed near the 
headquarters of Indio Mountains Research Station, 40 km SW Van 
Horn, Hudspeth County, Texas (30°46'35"N, 105°00'55"W; elev. 
1215 m). Local vegetation consists of Chihuahuan Desert scrub 
and the trap site was on a gently sloping alluvial fan composed 
mostly of smaller rock fragments, sand, and silt. This female liz-
ard (62 mm SVL, 2.6 g) had a 13 mm tail with regenerated tip, 
was not gravid (no developing eggs upon being backlit), was given 
a single unique toe clip (method of Tinkle 1967. Misc. Publ. Mus. 
Zool. Univ. Michigan [132]:1-182), and was released near its cap-
ture site. On the night of 12 June 1998, this female recaptured in 
the adjacent pit-fall trap 10 m away, measured 64 mm SVL, 
weighed 3.4 g and had a completely regrown tail 55 mm long. 
Again, no egg development was noted. The tail had grown 42 mm 
in 13 days, a mean of 3.2 mm/day. 

This growth rate is 4 times that of the 0.8 mm/day Mulaik (op. 
cit.) described for the first 12 days of his study. In that time, he 
had a female C. brevis regenerate about 33% (or 9.5 mm) of its 
final total tail length (29.6 mm). Regenerating the total tail length 
required 68 days. Although not specified therein, Mulaik's (op. 
cit.) study was probably not performed in a natural setting where 
lizards could optimize feeding and activity periods; thus, the growth  

rate he recorded may have been constrained. Our female had a tail 
regeneration growth rate second only to the 4.7 mm/day maxi-
mum previously noted for L. lepida (Bellairs and Bryant, op. cit.). 
Dial and Fitzpatrick (op. cit.) discussed the factors associated with 
tail regeneration in C. brevis, indicating that temperature, repro-
ductive timing, and life expectancy all affect regeneration rate. 
Briefly, tails are thought to regenerate faster with warmer tem-
peratures and slower during vitellogenesis, and short-lived spe-
cies, like C. brevis (Dial 1975. MS Thesis, Texas A&M Univer-
sity, College Station, Texas. 211 pp.) put more energy into repro-
duction versus tail regeneration because the probability of future 
reproductive success is low. However, we expect that the tradeoff 
between tail regeneration and vitellogenesis would become im-
portant only after females become reproductive. Moreover, as en-
ergy shunting from tail reserves for reproduction is a pronounced 
phenomenon in C. brevis (Dial and Fitzpatrick, op. cit.), we would 
expect maximal diversion into tail reserves prior to reproductive 
maturity. The rapid tail regeneration rate we found in our female 
C. brevis, which was pre-vitellogenic, seems consistent with these 
hypotheses, but examination of regeneration rates between 
vitellogenic and pre-vitellogenic females will be needed. 

Submitted by JERRY D. JOHNSON, G. WALKER 
JOHNSON, and HECTOR RIVEROLL, JR. Department of 
Biological Sciences, The University of Texas at El Paso, El Paso, 
Texas 79968, USA; e-mail: (JDJ) jjohnson@utep.edu . 

CYCLURA NUBILA LEWISI (Grand Cayman Blue Rock Iguana). 
REPRODUCTION. All published accounts of the reproductive 
ecology of West Indian Rock Iguanas (genus Cyclura) state or 
imply that these iguanas lay one clutch per year, typically in June 
or July (Auffenberg 1976. Bahamas Nat. 2:9-16; Carey 1975. Bull. 
Florida St. Mus., Biol. Sci. 19:189-233; Christian 1986. Carib-
bean J. Sci. 22:159-164; Grant 1940. Bull. Inst. Jamaica, Sci. Ser. 
No. 2; Iverson 1979. Bull. Florida St. Mus., Biol. Sci. 24:175-
358; Iverson, Hines, and Valiulis, ms. in review; Wiewandt 1977. 
Ecology, Behaviour, and Management of the Mona Island Ground 
Iguana, Cyclura stejnegeri. Ph.D. dissertation, Cornell Univ., 
Ithaca, New York, 338 pp.; and seven papers in Alberts [ed.] 2000. 
West Indian Iguanas: Status Survey and Conservation Action Plan. 
IUCN, Gland, Switzerland. 111 pp.). With the exceptions of the 
genus Brachylophus (Gibbons and Watkins 1982. In Burghardt 
and Rand [eds.], Iguanas of the World: Their Behavior, Ecology 
and Conservation, pp. 418-441. Noyes Publ., Park Ridge, New 
York) and possibly Dipsosaurus (Mayhew 1971. Herpetologica 
27:57-77), and a reference to possible multiple nesting by Iguana 
delicatissima in Dominica (Day et al. 2000. pp. 62-67 in Alberts, 
op. cit.), annual single clutches are reported as the reproductive 
strategy common to all iguanids (Wiewandt 1982, pp. 119-141 In 
Burghardt and Rand, op. cit.). My own observations of released, 
free roaming captive bred Cyclura nubila lewisi observed in the 
quasi-natural setting of the Queen Elizabeth II Botanic Park on 
Grand Cayman, Cayman Islands show these iguanas generally 
match this pattern, mating from late April through May, and lay-
ing eggs in June to early July each year. 

In 2002 I observed a female C. n. lewisi which had then been 
living in the wild for 2.5 years, mating on 23 June, 21 days after 
she had laid her eggs. It is unknown whether she nested a second 
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time that year. The following year I observed the same female 
laying a clutch of 9 eggs on 24 May, and she nested a second time 
53 days later, producing 7 more eggs. A second female laid 10 
eggs on 10 June 2003 and nested a second time 60 days later, 
producing 6 more eggs: this individual had been living in the wild 
for 3.5 years. Schettino (1999. The Iguanid Lizards of Cuba. Univ. 
Florida Press, Gainesville, 428 pp.) reported that a captive C. n. 
nubila in Cuba produced two clutches in one year, and the same 
has occurred with C. n. nubila and C. n. lewisi in at least three 
zoos in the United States (J. Lemm, J. Ramer, and A. Verhey, pers. 
comm.), but these are the first documented cases of biannual nest-
ing in wild Cyclura. 

Mean turgid egg weight in the first clutches (87.3 g and 105.8 g) 
was larger than in the second clutches (41.5 g and 66.8 g respec-
tively). All eggs in the first clutches were viable, whereas two in 
each of the second clutches were incompletely calcified and died 
early in incubation. 

Male C. n. lewisi in the wild are frequently seen attempting to 
copulate with females some time after they have laid eggs, imply-
ing that the incidence of biannual reproduction in the population 
may be significantly greater than is currently recognized. The fact 
that this has not been observed in wild Cyclura before may reflect 
the paucity of extended observations on individual females rather 
than rarity of the phenomenon. If incidence of biannual reproduc-
tion in Cyclura populations is found to be significant, it may re-
quire reassessment of life tables and population projections used 
in conservation management for the taxa concerned, and schedul-
ing duration and seasons for field studies. 

Submitted by FREDERIC J. BURTON, Blue Iguana Recov-
ery Program, P.O. Box 10308 APO, Grand Cayman, Cayman Is-
lands; e-mail: fjburton@candw.ky.  

EGERNIA STRIOLATA (Tree Skink). REPRODUCTION. 
Egernia, a genus of large, long-lived viviparous skinks (Greer 1989. 
The Biology and Evolution of Australian Lizards. Surrey Beatty 
& Sons, Sydney. 264 pp.), has reliable litter size estimates for only 
13 of the 30 currently described species from Australia (Chapple 
2003. Herpetol. Monogr. 17:145-180). Here, we help fill this data 
gap with litter size information on Egernia striolata. 

In the first week of January 1999, 14 gravid female E. striolata 
were collected along the South Para River in the Para Wirra Con-
servation Park (34°68'S, 138°50E), South Australia, and held in 
individual 70 x 30 x 30 cm glass tanks maintained at 25°C on a 
12:12 photoperiod. Each tank had an overturned box (16 x 16 x 8 
cm) for refuge. A 60-W lamp, provided temperatures of 35°C on a 
basking tile (9 x 9 x 2.5 cm) during the light phase of the photope-
riod. Tanks were checked twice daily for the presence of new neo-
nates until 25 February, 2 weeks after the last birth. The 14 fe-
males produced 46 young over 23 days (18 January-10 Febru-
ary). Mean litter size was 3.3 (SE 0.2; range: 2-4). Six of the lit-
ters were each produced in 1 day, whereas the remaining litters 
took up to 7 days. The mass and snout-vent length (SVL) of each 
female was measured on 10 January before parturition (mean mass 
45.2 g; SE 1.5; range: 36.8-56.1; mean SVL 112.7 mm; SE 1.1; 
range: 104-118), and for each neonate on its birth date (mean mass 
3.0 g; SE < 0.1; range: 2.3-3.7; mean SVL 50.6 mm; SE 0.2; 
range: 47-54). Relative clutch mass (RCM), total mass of new  

born juveniles in the litter as a percentage of the post-parturition 
mass of the mother, averaged 26.0% (SE 1.0; range: 19.2-31.6). 
No significant correlations were found between female SVL or 
mass and average SVL or mass of their offspring. However, longer 
mothers were significantly heavier (r = 0.66; P = 0.011), had sig-
nificantly more young in their litters (r = 0.71; P = 0.004), had 
significantly higher total litter mass (r = 0.78; P = 0.001), and had 
significantly greater RCM (r = 0.54; P = 0.046). 

Egernia striolata is similar to 14 of 15 other Egernia species in 
timing litter production to the middle of the Austral summer, and 
is in the middle of the range of RCM values (0.10-0.39) recorded 
from five other Egernia species (Chapple, op. cit.). Among Egernia 
species, mean clutch size (range: 2-6) increases with maternal SVL 
(Chapple, op. cit.) and E. striolata, with mid-range values for both 
parameters, also conforms to this pattern. 

We thank the Australian Research Council for supporting this 
research and Douglas Eifler for help in the field. Egernia striolata 
were handled under permit K24117-01 issued to C. M. Bull by the 
National Parks and Wildlife Service of South Australia. 

Submitted by C. MICHAEL BULL and MATTHEW 
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(CMB): michael.bull@flinders.edu.au . 

EULAMPRUS QUOYII (Eastern Water Skink) PREDATION. 
Eulamprus quoyii is an opportunistic insectivore also known to 
eat adult frogs, tadpoles, fish, small skinks (Ablepharus sp.) and 
occasionally carrion (Veron 1969. J. Herpetol. 3:187-189; Daniels 
1987. Austral. J. Zool. 35:253-258). Here, I report an observation 
of predation by E. quoyii on one of its sympatric congeners. 

On 21 September 2002 at South Mimosa Creek, Blackdown 
Tableland National Park, central Queensland, Australia (149°04'E, 
23°47'S) I caught a female Eulamprus quoyii (107 mm SVL, 271 
mm tail, 24.5 g) on a cockroach sticky trap baited with live meal-
worms (Tenebrio sp). During handling, the animal regurgitated 
the two mealworms used as bait and an adult male Eulamprus 
sokosoma (51 mm SVL, 89 mm tail, 3 g). The E. sokosoma seemed 
to have been recently eaten, as minimal digestion appeared to have 
occurred. Although Eulamprus ecology is well studied (e.g., 
Schwarzkopf 1993. Ecology 74:390-395; Morrison et al. 2002. 
Molec. Ecol. 11:535-546), this is the first report of interspecific 
predation within the genus. Both E. quoyii and E. sokosoma are 
sympatric in eastern central Queensland, and are also syntopic, as 
both dwell in rocky habitats. This observation suggests that 
intrageneric predation may be important for interactions between 
Eulamprus species, and raises the possibility that blood parasites 
in Eulamprus quoyii may be transmitted through predation of sis-
ter species (Mackerras 1960. Austral. J. Zool 9:61-134; Smith et 
al. 1996. Can. J. Zool. 74:1850-1856). 

The Eulamprus sokosoma specimen has been deposited in the 
Queensland Museum (QMJ 78447). A Queensland Parks and Wild-
life Service Permit (No. F1/000374/00/SAA) was granted to D. J. 
Salkeld for this work. 
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EUROLOPHOSAURUS DIVARICATUS (NCN). DEATH 
FEIGNING. Lizards of the subfamily Tropidurinae are common 
members of South America fauna (Frost 1992. Amer. Mus. Novit. 
3033:1-68), exploiting a variety of habitats (Kohlsdorf et al. 2001. 
J. Morphol. 248:151-164). In general, Tropidurinae (sensu stricto) 
are heliothermic, territorial, sit-and-wait predators that 
thermoregulate behaviorally (Rodrigues 1988. In Heyer and 
Vanzolini [eds.], Proceedings of a Workshop on Neotropical 
Distribution Patterns, pp. 305-315. Academia Brasileira de 
Ciencias, Rio de Janeiro). Eurolophosaurus divaricatus, a medium-
sized (to 92 mm SVL) Brazilian species found west of Rio Sao 
Francisco, Estado da Bahia, Brazil (Rodrigues 1986. Papeis 
Avulsos de Zoologia, Sao Paulo 36:171-179), is common on dunes. 
This species typically relies on sprint speed to escape predators 
and attempts to reach nearby concealing vegetation or dives into 
sand when threatened (Rodrigues 1986, op. cit.). Presumptive 
death-feigning behavior in E. divaricatus behavior was first 
observed by one of us (MTR) on collecting trips, but this behavior 
is unstudied in this species. Here, we describe behavioral 
observations and experiments on E. divaricatus intended to provide 
insights into this behavior. 

Our observations were based on two adult males and two females 
E. divaricatus collected at Alagoado, Estado da Bahia, Brazil 
(09°29'01"S, 41°2221"W). Lizards were maintained for two weeks 
in large plastic boxes (50 x 70 x 40 cm) provided with infrared 
heating lamps and a vermiculite substrate. We confirmed death 
feigning in the lab when we first manipulated animals. Over the 
time interval 1000-1700 h when observations and tests were 
performed, animals were alert and ready to respond to observer 
approach. Upon capture, they sometimes struggled and attempted 
to bite. Struggle, however, ceased very quickly and was followed 
by relaxation of body, tail and limbs, closing of eyelids (Fig. 1) 
and deep slow ventilatory movements. This behavior continued 
even if lizards were released and placed upside down on the boxes. 
After less than three minutes the lizards recovered and quickly 
attempted to flee. 

We manipulated animals at temperatures of 14, 24, and 42°C to 
explore whether thermal conditions might alter death feigning. 
The highest experimental temperature is probably close to field 
activity temperatures, as these thermophilic lizards select high 
temperatures in a thermal gradient day or night (day: mean = 36.1°C 
± 2.11°C; night: mean = 37.9°C ± 0.56°C; overall range of 
temperatures selected: 25.6-44.3°C). In their dune habitat, substrate 
temperatures may reach 60°C between 1300 and 1500 h (Rocha 
1998. PhD Dissertation, Depto. de Zoologia, Universidade de Sao 
Paulo, Brazil. 108 pp.). After maintaining each individual in a cloth 
bag at the experimental temperature for 40 min, we seized each 
lizard firmly by the neck. We recorded the time when death feigning 
was first performed and measured the animal's cloacal temperature 
at that time. We randomized the test temperature order and each 
animal was tested 6 times at each temperature, with intervals of 1 
hour between tests. 

Death feigning consistently occurred within 2 min following 
hand capture, and was not necessarily preceded by a struggle. Three 
individuals feigned death at all three experimental temperatures, 
but the largest male death-feigned only at 14 and 24°C, although it 
did not behave aggressively when not feigning death at high 
temperature. We did not detect differences among individuals either  

in the lag time to death feigning or temperature (lag time: F3,24= 

2.2, P = 0.113; temperature: F1 24= 3.2, P = 0.087). The lag time to 
death feigning averaged 27 sec (SD = 19 sec; range: 10-96 sec). 
Death feigning was less frequent at 42°C, but differences were not 
significant and the result was due to only one animal (c 2 = 5.4, P = 
0.067). However, we observed that animals habituated to 
manipulation so that they exhibited death feigning responses less 
often after a few days of captivity and manipulation. 

Our data suggest that this behavior is analogous to the death 
feigning observed in other squamates (e.g., Burghardt and Greene 
1988. Anim. Behay. 36:1842-1844; Mutoh 1983. Herpetologica 
39:78-80). Some species have evolved complicated death feigning 
behaviors that apparently improve their chances of survival after 
predator attacks (Schieffelin and de Queiroz 1991. Herpetologica 
47:230-237). Among lizards, the most common antipredator 
behavior is running (Greene 1988. In Gans and Huey [eds.], 
Biology of the Reptilia, vol. 16, pp. 1-52. Alan R. Liss, Inc., New 
York, New York), but at cold temperatures, when it may be difficult 
to outrun a predator, some species switch to aggressive behavior 
such as biting (Hertz et al. 1982. Anim. Behay. 30:676-679). In 
contrast, death feigning, although generally rare in lizards, may 
be common in the genus Eurolophossaurus. Anecdotal 
observations suggest that the other two members of this group, E. 
amathites and E. nanuzae, exhibit similar death-feigning behavior 
(MTR, pers. obs.). These observations are interesting because E. 
amathites is the sister species of E. divaricatus (Frost et al. 2001. 
Mol. Phyl. Evol. 21:352-371), and also a dune dweller, but found 
on the east side of the Rio Sao Francisco (MTU, pers. comm.). In 
contrast, E. nanuzae is a saxicolous species from campos rupestres 
in Central Brazil (Rodrigues 1981. Papeis Avulsos de Zoologia, 
Sao Paulo 34:145-149). 

One could hypothesize that the apparent death-feigning we report 
is actually a manifestation of stress or exhaustion. However, given 
that most Tropidurinae do not exhibit such behavior under similar 
conditions, and that struggling was not a necessary precursor to 
death feigning, we suggest that the apparent feigning we observed 
in E. divaricatus is ecologically meaningful and related to an escape 
strategy in free-ranging lizards. This behavior may have evolved 
in response to predators that do not immediately consume captured 
prey. The main predators of E. divaricatus are Didelphis albiventris 
(a skunk), small hawks, and snakes like Philodryas nattereri, P 
offersi, and Oxyrhopus trigeminus (MTR, pers. obs.). Some of these 
predators frequently wait before eating their prey because they go 
back to their nests or alternate attention between prey and their 
surroundings (MTR, pers. obs.). Thus, immobility followed by 
quick recovery and fleeing may allow these lizards to evade some 
predators. Field and laboratory tests of this hypothesis will be 
necessary to understand the functional significance of death 
feigning in Eurolophosaurus. 

Financial support came from FAPESP grants to C. A. Navas 
(95/9378-6) and M. T Rodrigues (96/3554-0), and a FAPESP 
doctoral fellowship (00/06662-5) to T. Kohlsdorf. We thank C. 
Jared for the photograph, and C. Bevier for valuable comments on 
the manuscript. IBAMA-Brazil grants the collecting permit. 
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sao Paulo and Departamento de Zoologia, IB, Universidade de 
Sao Paulo, Rua do Matao TR14 N321, Sao Paulo, SP, 05508-900 
Brazil. 

FEY LINIA ELEGANS (Elegant Feylinia). ENDOPARASITES. 
Feylinia elegans (Scincidae) occurs in Angola, Congo, Gabon, 
Uganda, and Zaire (Welch 1982. Herpetology of Africa, Krieger 
Publishing Company, Malabar, Florida. 293 pp.). To our knowl-
edge, this is the first report of helminths from F elegans. 

One adult male (105 mm SVL) F elegans (MCN 940) from the 
Museo de Ciencias Naturales de la Universidad Nacional de Salta, 
Salta, Provincia de Salta, Argentina that R. F. Laurent collected in 
Omaniundu (3°21'S, 23°16'E), Republic of the Congo, Africa, on 
18 August 1959 was examined. It was fixed in 10% formalin then 
preserved in 70% ethanol. The abdominal cavity was opened, the 
gastrointestinal tract removed, slit longitudinally, and examined 
under a dissecting microscope. Helminths were removed to a drop 
of undiluted glycerol for identification. 

One species of Nematoda, Africana africana (Heterakidae) was 
found in the stomach. The 2 female, 2 male A. africana specimens 
were placed in a vial of 70% ethanol and deposited in the collec-
tion of the Fundacion Miguel Lillo (FML 01782), San Miguel de 
Tucuman, Provincia de Tucuman, Argentina. 

Hosts of A. africana include Chamaeleo cristatus of Cameroon 
(Rasheed 1965. J. Helminthol. 39:67-100), C. gracilis of Repub-
lic of the Congo (Baylis 1939. Ann. Mag. Nat. Hist. Ser.11. 3:625— 
629), Kinixys belliana of Guinea (Gendre 1909. Actes Soc. Linn. 
Bordeaux 63:33-41) and Malawi (Fitzsimmons 1961. Ann. Parasit. 
Hum. Comp. 36:107-112), K. erosa of Republic of the Congo 
(Baylis 1940. Ann. Mag. Nat. Hist. Ser. 11. 5:401-416), Varanus 
griseus of Benin (Gendre 1911. Actes Soc. Linn. Bordeaux 65:68-
78), and V niloticus of Republic of the Congo (Graber 1981. Rev. 
Elev. Med. Vet. Pays Trop. 34:155-167). The life history of A. 
africana apparently has not been studied, but other heterakoids 
are monoxenous (no intermediate host); eggs containing the in-
fective stage are ingested by the host (Anderson 2000. Nematode 
Parasites of Vertebrates: Their Development and Transmission 2nd 
ed. CABI Publishing, Oxon, UK. 650 pp.). Feylina elegans repre-
sents a new host record for A. africana. 
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HEMIDACTYLUS MABOUIA (Tropical House Gecko). 
COMMUNAL NESTING. Hemidactylus mabouia is an exotic 
gekkonid presumably introduced via slave ships to Brazil 
(Vanzolini 1978. Papeis Avulsos Zool., S. Paulo 31:307-343). H 
mabouia, like many other gekkonids, consistently produces two 
eggs per clutch (Vitt 1986. Copeia 1986:773-786). Although 
communal nesting is known for a number of gekkonids (Flower 

1933. Proc. Zool. Soc. London 1933:735-851; Bustard 1967. 
Herpetologica 23:276-284; Shanbhag 1999. Herpetol. Rev. 
30:166), it has not been reported in H. mabouia. Here, we report 
on oviposition in H. mabouia from southern Brazil that suggests 
communal nesting. 

On 27 March 2003, we collected 10 H. mabouia eggs on a ca. 
50 x 30 cm piece of granite in urban environment in neighborhood 
to the Parque Jardim Botanico de Porto Alegre (30°04S, 51°11'W; 
elev. 47 m), Rio Grande do Sul. The eggs were incubated in 
vermiculite. The mean volume of the eggs was 472.0 cm' (SD = 
85.8), and the mean mass was 0.4 g (SD = 0.2). One hatchling 
emerged on each of 27 and 30 April; 14 May; 25, 27 and 30 June 
and 9 July. Two eggs did not hatch. The staggered pattern of 
hatching implies that at least four clutches were represented. 
Individuals that hatched were released at the location where the 
eggs were found. 
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HEMIDACTYLUS (House Geckos). ANTI-PREDATOR 
BEHAVIOR. Florida, which has experienced a dramatic influx 
of exotic lizards, now has more non-indigenous than native species 
(Butterfield et al. 1997. In Simberloff et al. [eds.], Strangers in 
Paradise: Impact and Management of Nonindigenous Species in 
Florida, pp. 123-138. Island Press, Washington, D.C.). Many of 
these exotics have remained near their points of initial arrival, but 
three Hemidactylus geckos (Hemidactylus garnotii, H. mabouia, 
and H. turcicus) have substantially expanded their ranges 
(Butterfield et al., op. cit.). All three species appear to occupy 
similar niches, being found largely on buildings with external lights. 
Hemidactylus turcicus, native to the Mediterranean, northern 
Africa, and southwest Asia (Henkel and Schmidt 1995. Geckoes: 
Biology, Husbandry, and Reproduction, Krieger Publishing 
Company, Malabar, Florida. 237 pp.), has been recorded in Florida 
since ca. 1915 (Butterfield et al. 1997, op. cit.). Hemidactylus 
garnotii, a parthenogenetic form from southeast Asia and the 
Pacific region (Kluge and Eckhardt 1969. Copeia 1969:651-664), 
probably arrived in Florida around 1963 (Butterfield et al., op. 
cit.). Most authors suggest a southern African origin for 
Hemidactylus mabouia (Powell et al. 1998. Cat. Amer. Amphib. 
Rept. 674:1-11), which was first recorded in Florida in 1991 
(Lawson et al. 1991. Herpetol. Rev. 22:11-12) and has been 
spreading rapidly in mainland Florida (Butterfield et al. 1993. 
Herpetol. Rev. 24:111-112; Meshaka et al. 1994. Herpetol. Rev. 
25:80-81). In southern Florida, reduction in H. turcicus populations 
seem to correspond to the increased presence of congeners 
(Meshaka et al., op. cit.). Hemidactylus mabouia has been 
documented replacing H. garnotii (Meshaka and Moody 1996. 
Florida Sci. 59:115-117), so that H. mabouia seems to be currently 
expanding its range as the other two species are contracting in 
distribution. In an effort to identify mechanisms that may contribute 
to the patterns of range expansion and species replacement among 
these geckos, we undertook a study to compare their anti-predator 

Herpetological Review 35(4), 2004 	 391 



behaviors. 
During 11-17 March 2000, we surveyed geckos on 55 buildings 

within Brevard, Okeechobee, Highlands, and Orange counties, 
Florida. On 52 buildings, only one species was found. Two species 
were recorded on two buildings. All three species were observed 
on one building. Surveys were generally conducted in the interval 
2015-0115 h. Twenty-eight of the buildings were hotels; the 
remainder were non-residential structures (banks, churches, stores, 
and restaurants) that had some kind of external lighting. All but 
two of the buildings had their exterior lights on during surveys. 

At each building, pairs of observers walked the perimeter 
searching for geckos. When a gecko was sighted, one observer 
approached the building at a slow steady pace and, upon reaching 
the wall, attempted to manually catch the lizard. We kept approach 
speed uniform (ca. 0.25 m/sec) among observers. The second 
observer remained back from the building, and recorded anti-
predator responses: 1) approach distance (A d) - the distance (cm) 
between the approaching observer and the gecko, when the latter 
first fled, and 2) flight distance (F d) - the distance (cm) the gecko 
moved on its first escape attempt after being approached. An Ad of 
0 was assigned to geckos who allowed observers to reach the wall 
before fleeing. An Fd of 0 was assigned to geckos who did not flee 
before the observer reached the wall. Sample sizes for Fd were 
smaller than for Ad. It was not always possible to see where a 
flight ended. For geckos that were captured, we recorded whether 
they tried to bite as a defense, as well as their snout-to-vent length 
(SVL, mm). 

We used nonparametric statistics for analyses. Statistical 
significance was assigned using an initial rejection criterion of < 
0.05. We adjusted for multiple tests using the sequential Bonferroni 
method (Sokal and Rohlf 1995. Biometry 3r d  edition, W. H. 
Freeman and Company, New York. 887 pp.). All tests were 
performed using Minitab (3801 Enterprise Drive, State College, 
Pennsylvania). 

Both Ad and Fd varied significantly among the three species 
(Kruskal-Wallis: H = 15.3, df = 2, P < 0.001; H. 13.41, df = 2, P 
= 0.001 respectively). Hemidactylus mabouia allowed the closest 
approach, with the median Ad being 0 cm (range 0-475 cm, N = 
63) and had the shortest Fd (median = 5 cm, range 0-130 cm, N = 
54). Hemidactylus garnotii had the longest Ad (median = 106 cm, 
range 0-460 cm, N = 42), and a median Fd of 25 cm (range 0-420, 
N = 39). Hemidactylus turcicus displayed a median Ad of 50 cm 
(range 0-500 cm, N = 19), and Fd of 27 cm (range 0-125 cm, N = 
14). Post hoc comparison revealed that the Ad for H. mabouia was 
significantly shorter than that for both H. garnotti (Mann Whitney: 
P = 0.0003) and H. turcicus (Mann Whitney: P = 0.044), whereas 
Ad did not differ significantly between H. turcicus and H. garnotti 
(Mann Whitney: P = 0.36). Post hoc comparison also revealed 
that the Fd for H. mabouia was significantly shorter than that for 
both H. garnotti (Mann Whitney: P = 0.0015) and H. turcicus 
(Mann Whitney: P = 0.012), but Fd did not differ significantly 
between H. turcicus and H. garnotti (Mann Whitney: P = 0.78). 

Approach distance was unrelated to Fd for both H. garnotii and 
H. turcicus (F1 , 34 = 0.0, P = 0.95; F1 . 12 = 0.8, P = 0.38, respectively), 
but a significant but weak positive relationship existed between 
Ad and Fd for H. mabouia (F 1 ,5 1  = 9.25, r2  = 15.4, P = 0.004; Fd = 
7.73 + 0.095 Ad). Body size was unrelated to either Ad or Fd in any 
of the Species (APPROACH DISTANCE: H. garnotii: F1, 26 = 0.08, P =  

0.78; H. turcicus: F1
.
14 = 1.57, P = 0.23; H. mabouia: F1 . 45 = 0.53, 

P = 0.47; FLIGHT DISTANCE: H. garnotii: F1 ,  23 = 1.16, P = 0.29; H.  
turcicus: F1 , 10  = 0.01, P = 0.91; H. mabouia: Fi, 36 = 2.10, P = 
0.15). 

Upon capture, interspecific differences existed in the likelihood 
of using biting as a defense (Chi-square: c 2  = 27.5, df = 2, P < 
0.001). Hemidactylus mabouia was much more likely to bite than 
the other two species. Hemidactylus mabouia attempted to bite 
during 55% of captures (N = 47). Only 5% of captured H. garnotii 
(N = 38) and 16% of H. turcicus (N = 19) tried to bite. We observed 
no indication that the animals that avoided capture were likely to 
behave differently than the captured geckos. In addition, biting by 
H. mabouia was significantly related to body size; biting 
individuals (median SVL = 57 mm) were significantly larger than 
non-biting individuals (median SVL = 41; Mann-Whitney: U = 
422, N = 27, 22; P = 0.01). 

The more aggressive and less flighty behavior we quantified in 
H. mabouia may help explain why this species is expanding its 
range, while the other two species are contracting in distribution. 
Hemidactylus mabouia may be behaviorally dominant to the other 
two species. In addition, the tendency of H. mabouia to remain 
stationary upon approach may make it an effective predator of 
juvenile H. garnotti and H. turcicus. As behavioral dominance is a 
documented mechanism contributing to species displacement in 
some gecko assemblages (Petren et al. 1993. Science 259:354-
358; Petren and Case 1996. Ecology 77:118-132), and predation 
by H. mabouia on hemidactyline geckos has been documented 
(Meshaka 2000. J. Herpetol. 34:163-168), further tests of these 
hypotheses is warranted. 

Our thanks to the University of Wisconsin—Stevens Point for 
funding, Maria Eifler for assistance in the planning of the study 
and comments on the manuscript, and Louisa Kerwin for making 
housing and facilities available at the Riverwoods Field Laboratory. 
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LEIOCEPHALUS CARINATUS CORYI (NCN). NEST 
LOCATION. Although among the most conspicuous lizards in 
the West Indies, curly-tailed lizards (Leiocephalus spp.) have few 
published accounts of their nesting behavior. Smith and Iverson 
(1993. Can. J. Sci. 71:2147-2151) describe one nesting episode 
for L. psammodromus, where the eggs were deposited ca. 5 cm 
deep in sand at the base of a small shrub (Borrichia arborescens). 
Here, we report the first observation of the use of a termite mound 
for nesting by L. carinatus coryi. 

On 16 August 2003, we discovered two L. carinatus coryi eggs 
adjacent to an active Nasutitermes rippertii termite mound during 
excavation of an Andros Iguana (Cyclura cychlura cychlura) nest 
on Sandy Cay, South Andros, Bahamas (24°05'24"N, 77°41'44"W; 
elev. 1.5 m). Both Leiocephalus eggs were buried in a uni-
directional skirt of loose termite carton with mixed loam and leaf 
litter. The eggs were directly in front of a tunnel entrance excavated 
and filled by a female iguana on 13 June 2003. The eggs were 
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deposited at the base of the mound ca. 3 cm in front of the entrance 
with ca. 5 cm of carton covering them. At the time of excavation, 
one of the eggs (25.2 x 12.2 mm) was flaccid and appeared lifeless, 
whereas the other (24.9 mm x 14.2 mm) appeared viable. Egg 
sizes closely match those Schwartz and Henderson reported (1991. 
Amphibians and Reptiles of the West Indies: Descriptions, 
Distributions, and Natural History. Univ. Press of Florida. '720 pp.; 
i.e., 25.1 x 11.5 mm), and two appears to be the typical clutch size 
for the genus (Smith and Iverson, op. cit.; Nelson et al. 2001. 
Contemp. Herpetol. http://www.cnah.orgich/ch/2001/1/index.htm) . 
We tried to incubate the eggs in a plastic container filled with 
termitaria carton, but aborted incubation after two days when it 
was clear that the eggs were lifeless. The embryo in the flaccid 
egg was slightly less developed than the other, but both embryos 
were clearly identifiable as L. carinatus coryi; the better developed 
specimen was deposited in the Florida Museum of Natural History 
(UF 138902). We estimated the clutch to be a maximum of 64 
days old based on our 13 June 2003 observation of oviposition by 
the female C. c. cychlura in the same mound. 

South Andros offers little vertical relief and has a substrate 
composed of jagged karst limestone with scant soil accumulation. 
The island has a distinct wet season from May to October when 
high water often results in a raised water table toward the limestone 
surface. Ovipositing in the loose termitaria media accumulated by 
nesting female iguanas may be advantageous for L. carinatus coryi 
because mounds are elevated above flood level and remain dry 
throughout the rainy season. Additionally, the soft, soil-like carton 
offered by using termitaria, and the constant temperature created 
by the adjacent termite colony, may provide a convenient 
incubation site in an environment with little soil and moderately 
fluctuating temperatures (Magnusson et al. 1985. J. Herpetol. 
19:199-207). 

We thank the Bahamas Department of Agriculture for permission 
to conduct our research and for issuing permits, and Ken Dodd for 
comments on the manuscript. 
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IJALIS BURTONIS (Burton's Snake Lizard). ENDOPARA-
SITES. Lialis burtonis (Pygopodidae) occurs throughout conti-
nental Australia and parts of New Guinea (Cogger 2000. Reptiles 
and Amphibians of Australia. 6th ed. Ralph Curtis Books, Sanibel 
Island, Florida, 808 pp.). Previous reports of endoparasites of Lialis 
burtonis include the cestode Kapsulotaenia tidswelli (Johnston 
1914. Proc. Roy. Soc. Queensland 26:76-84), physalopterid lar-
vae (Jones 1995. J. Wildl. Dis. 31:299-306), and the acanthoceph-
alan Porrorchis hylae (Bolette 1996. J. Wildl. Dis. 32:704-706). 
The purpose of this note is to add an additional nematode to the 
host list of L. burtonis. 

We examined one adult (152 mm SVL) female Lialis burtonis 
(FML 06515) from the Herpetological Collection of Fundacion 
Miguel Lillo, San Miguel de Tucuman, Argentina that Simon Oliver  

collected in Queensland, Australia, 29 March 1993. It had been 
fixed in 10% formalin and preserved in 70% ethanol. The abdomi-
nal cavity was opened, the gastrointestinal tract removed, slit lon-
gitudinally, and examined under a dissecting microscope. Helm-
inths were removed to a drop of undiluted glycerol for identifica-
tion. 

One species of Nematoda, Ophidascaris pyrrhus (Ascarididae) 
was found in the stomach. The 3 female, 3 male specimens were 
placed in a vial of 70% ethanol and deposited in the collection of 
the Fundacion Miguel Lillo (CHFML 07417). 

Ophidascaris pyrrhus was originally described from the snake 
Pseudechis porphyriacus collected in New South Wales, Austra-
lia (Johnston and Mawson 1942. Rec. Aust. Mus. 21:110-115) 
and subsequently reported from the snakes Denisonia punctata, 
Echiopsis curta, Notechis ater, Pseudechis australis, Pseudonaja 
nuchalis, P. textilis, and P modesta from western Australia (Jones 
1980. Aust. J. Zool. 28:423-433). The life history of 0. pyrrhus 
apparently has not been studied, but other ophidascarids have been 
found to require an amphibian or mammal intermediate host 
(Anderson 2000. Nematode Parasites of Vertebrates: Their Devel-
opment and Transmission. 2nd  ed. CABI Publishing, Oxon, UK. 
650 pp.). Lialis burtonis represents a new host record for 
Ophidascaris pyrrhus. 

Submitted by GERALDINE RAMALLO, Instituto de 
Invertebrados, Fundacion Miguel Lillo, San Miguel de Tucuman, 
Argentina (e-mail: noanova  @tucbbs.com.ar); CHARLES R. 
BURSEY, Department of Biology, Pennsylvania State University, 
Shenango Campus, Sharon, Pennsylvania 16146, USA (e-mail: 
cxb@l3psu.edu);  and STEPHEN R. GOLDBERG, Department 
of Biology, Whittier College, Whittier, California 98068, USA (e-
mail: sgoldberg  @ whittier.edu ). 

MABUYA LONGICAUDATA (Long-tailed Skink). PREDA-
TION. Of the four species of the near-pantropical skink genus 
Mabuya that inhabit Taiwan, M. longicaudata inhabits lowland 
areas (< 500 m elev.) in central and southern Taiwan (Lue et al. 
2002. The Transition World - Guidebook of Amphibians and Rep-
tiles of Taiwan. SWAN, Taipei, 145 pp. [In Chinese]; Shang and 
Lin 2001. Natural Portraits of Lizards of Taiwan. Big Trees Pub-
lishers, Taipei, 80 pp. [In Chinese]). Here, we report observations 
relating to predation by M. longicaudata on Brown Anoles (Anolis 
sagrei), a species introduced to Taiwan (Norval et al. 2002. Zoo-
logical Studies 41:332-336). 

At 1018 h on 15 March 2001, a M. longicaudata (ca. 120 mm 
SVL) was observed basking on a piece of black plastic along an 
irrigation ditch in an agricultural area of Santzepu, Shuisan Dis-
trict, Chiayi County, Taiwan (23°25'45"N, 120°28'59"E). The 
weather was partially overcast (air temperature = 25.2°C). A young 
A. sagrei (ca. 35 mm SVL, sex undetermined) approached the bask-
ing skink. When the Anolis was ca. 30 cm away from the Mabuya, 
the skink dashed towards the anole, seizing it by the head. With 
the neck clamped in the skink's jaws, the anole's body protruded 
from the left side of the skink's mouth. The anole was held in this 
position until it stopped struggling. The skink then moved to nearby 
vegetation where it swallowed the anole. 

At 1005 on 27 March 2001, a smaller skink (ca. 85 mm SVL) 
was seen in the same area attempting to capture another small (ca. 
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30 mm SVL) Brown Anole at the base of a 17.5-cm diameter Be-
tel Palm (Areca catechu). Weather was sunny (air temp. = 27.7°C). 
When first observed, the skink was ca. 40 cm from the anole. Al-
most immediately the anole spotted the skink and fled up the trunk 
of the palm, whereupon the skink discontinued the chase. 

As the diet and feeding behavior of M. longicaudata is poorly 
understood, it is not known whether predation on other lizards is 
common. Cooper and Whiting (2000. Copeia 2000:112-118) re-
ported ambush foraging in Mabuya acutilabris and M. spilogaster, 
as well as active foraging in M. striata sparsa, M. sulcata, and M. 
variegata. Our foraging observations of M. longicaudata resemble 
ambush foraging in the first case and active foraging in the sec-
ond. 

Submitted by GERRUT NORVAL, Global Village Education 
Center. No. 436, Chong-San Rd., Chiayi City 600, Taiwan, R.O.C. 
(e-mail: gerrutnorval507@yahoo.com);  JEAN-JAY MAO, 
Fachbereich VI- Biogeographie, Universitat Trier, D-54286 Trier, 
Deutschland; and HSIN-PIN CHU, Taitung Animal Propagation 
Station. No. 30, Community 27, Binlang Village, Beinan, Taitung 
County, Taiwan 954, R.O.C. 

NOROPS CUPREUS (Copper Anole). ENDOPARASITES. 
Norops cupreus occurs in a wide variety of habitats in Costa Rica 
and Nicaragua (Savage 2002. The Amphibians and Reptiles of 
Costa Rica: A Herpetofauna Between Two Continents, Between 
Two Seas, University of Chicago Press, Chicago, 934 pp.). To our 
knowledge, no reports exist of endoparasites from this species. 
The purpose of this note is to report the presence of two nematode 
species in N. cupreus from Costa Rica. 

Ten (4 females, 6 males) N. cupreus (mean SVL = 41 mm ± 4 
SD, range: 33-45 mm) from the herpetology collection of the Natu-
ral History Museum of Los Angeles County (LACM), Los Ange-
les (California, USA): LACM 146707-708, 146710, 146716-
146721, 146723 collected in San Jose and Guanacaste Provinces, 
Costa Rica in 1973 and 1996, respectively were examined for hel-
minths. The esophagus, stomach, small and large intestines were 
opened and separately examined for helminths under a dissecting 
microscope. The body cavity was also searched. Three Physa-
loptera retusa were found in the stomach of LACM 146719 and 
one Physocephalus sp. (larva in cyst) was found in the stomach 
wall of LACM 146721. Both infected anoles were from Guanacaste 
Province. Prevalence (infected lizard/lizards examined x 100) was 
10% for each nematode species. The nematodes were deposited in 
the United States National Parasite Collection, Beltsville, Mary-
land as Physaloptera retusa (USNPC 93678) and Physocephalus 
sp. (USNPC 93679). 

Physaloptera retusa is known in a variety of lizards from the 
Western Hemisphere (Goldberg et al., Comp. Parasitol. in press). 
Various insects serve as intermediate hosts (Anderson 2000. Nema-
tode Parasites of Vertebrates: Their Development and Transmis-
sion, 2nd ed., CABI Publishing, Wallingford, Oxon, UK. 650 pp.). 
Norops cupreus represents a new host record for P. retusa. Costa 
Rica is a new locality record. Encapsulated larvae of Physoceph-
alus commonly occur in gut tissues of terrestrial vertebrates which 
have ingested infected dung beetles; no further development oc-
curs (Anderson, op. cit.). Norops cupreus represents a new host 
record for Physocephalus sp. but is most likely only a paratenic  

(transport) host. Costa Rica is a new locality record for Physo-
cephalus. 

Submitted by STEPHEN R. GOLDBERG, Department of Bi-
ology, Whittier College, Whittier, California 90608, USA (e-mail: 
sgoldberg@whittier.edu);  and CHARLES R. BURSEY, Depart-
ment of Biology, Pennsylvania State University, Shenango Cam-
pus, Sharon, Pennsylvania 16146, USA (e-mail: exbI3@psu.edu).  

PETROSAURUS REPENS (Central Baja California Banded Rock 
Lizard). SCALE VARIATION. According to Grismer (2002. 
Amphibians and Reptiles of Baja California including its Pacific 
Islands in the Sea of Cortes. University of California Press, 
Berkeley, California. 399 pp.), possession of a postorbital stripe 
and one scale between the nasal and supralabials is diagnostic for 
the rock lizard species, Petrosaurus repens. In contrast, its 
congener, P. thalassinus, lacks the stripe and presents two scales 
between the nasal and supralabials. Here, we report the occurrence 
of a P. repens with the nasal scale morphology of P thalassinus. 

At 1100 h on June 15 2003, one of us (OHG) collected a young 
female P. repens (69.4 mm SVL) near Santa Rosalia, Baja 
California Sur, Mexico (27°1 1 '17"N, 112°14'41"W; elev. 541 m). 
This specimen, collected next to a microwave station in rocky 
desert scrub habitat, had the postorbital stripe characteristic of P. 
repens and was found at least 350 km (straight line distance) outside 
of the range where P. thalassinus has been recorded (Grismer, op. 
cit.). However, this specimen has two scales between the nasal 
and supralabials (Fig. 1). This find suggests caution regarding field 
diagnosis of the species of Petrosaurus exclusively relying on scale 
morphology in the nasal region. 

The specimen, the identity of which was verified by L.Grismer, 
was deposited in the Coleccion Nacional de Anfibios y Reptiles, 
Instituto de Biologia, UNAM (IBH-14608). We thank L. Grismer 
for the verification and reading a draft of this note. 

FIG. 1. Right lateral aspect of head of young female Petrosaurus repens 
from near Santa Rosalia, Baja California Sur, Mexico showing atypical 
nasal scale morphology. Numbers indicate the two scales between the 
nasals and supralabials. 
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Submitted by OSWALDO HERNANDEZ-GALLEGOS, 
GUSTAVO CASAS-ANDREU, FELIPE RODRIGUEZ-
ROMERO, and FAUSTO R. MENDEZ, Departamento de 
Zoologfa, Instituto de Biologia, Universidad Nacional Autonoma 
de Mexico, A.P. 70-153, C.P. 04510, Mexico, D.F., Mexico (e-
mail: oswaldo@biologia.unam.mx).  

PHYLLODACTYLUS REISSII (Peter's Leaf-toed Gecko). EN-
DOPARASITES. Phyllodactylus reissii is known from coastal 
Ecuador and Peru (Peters and Orejas-Miranda 1986. Catalogue of 
the Neotropical Squamata. Part II Lizards and Amphisbaenians. 
Smithsonian Institution Press, Washington, D.C. 293 pp.). To our 
knowledge, no reports exist of its endoparasites. The purpose of 
this note is to report two species of Nematoda from P reissii. 

Ten (8 females, 2 males) P reissii (mean SVL = 58 mm ± 5 SD, 
range: 49-67 mm) from the herpetology collection of the Natural 
History Museum of Los Angeles County (LACM), Los Angeles, 
California, USA (LACM 123091, 123093-123095, 123097-098, 
123117, 123119-123121) were examined for helminths. Geckos 
were collected in Lambayeque Department, Peru during May—June 
1976. The esophagus, stomach, small and large intestines were 
opened and separately searched for helminths under a dissecting 
microscope. The body cavity was also examined for helminths. 
Found were two species of nematodes: in the large intestines, adults 
of Spauligodon oxkutzcabiensis prevalence (infected lizards/liz-
ards examined x 100) = 80%; mean intensity ± 1 SD (mean num-
ber nematodes per infected lizard) = 68 ± 42, range: 13-128; in 
the stomach, one third-stage larva of an unidentified species of 
Physaloptera, prevalence 10%. The nematodes were deposited in 
the United States National Parasite Collection, Beltsville, Mary-
land as Spauligodon oxkutzcabiensis (USNPC 94032) and Physa-
loptera sp. (USNPC 94033). 

Spauligodon oxkutzcabiensis was described from Thecadactylus 
rapicauda from the Yucatan, Mexico (Chitwood 1938. Publ. 
Carnegie Inst. Washington 491:51-66). It has also been found in 
sceloporine lizards (Sceloporus malachiticus) from Costa Rica 
(Goldberg 1992. J. Helminth. Soc. Washington 59:125-126) and 
(S. formosus, S. grammicus, S. megalepidurus, S. mucronatus) from 
Mexico (Goldberg et al. 2003. Southwest. Nat. 48:208-217). Third-
stage larvae of Physaloptera sp. (adults absent) are commonly 
found in amphibians and reptiles. Their occurrences were sum-
marized in Goldberg et al. (1993. Bull. South. California Acad. 
Sci. 92:43-51). Phyllodactylus reissii represents new host records 
for S. oxkutzcabiensis and Physaloptera sp. 

Submitted by STEPHEN R. GOLDBERG, Department of Bi-
ology, Whittier College, Whittier, California 90608, USA (e-mail: 
sgoldberg@whittier.edu),  and CHARLES R. BURSEY, Depart-
ment of Biology, Pennsylvania State University, Shenango Cam-
pus, Sharon, Pennsylvania, USA (e-mail: cxb13@psu.edu).  

PHYLLODACTYLUS TUBERCULOSUS (Yellow-bellied 
Gecko). ENDOPARASITES. Phyllodactylus tuberculosus occurs 
from central Sonora, Mexico to central Costa Rica (Savage 2002. 
The Amphibians and Reptiles of Costa Rica: A Herpetofauna Be-
tween Two Continents, Between Two Seas. Univ. Chicago Press, 
Chicago, Illinois. 934 pp.). To our knowledge, no reports exist of 

its endoparasites. The purpose of this note is to report one species 
of Nematoda from P. tuberculosus. 

Ten (5 females, 5 males) P tuberculosus (mean SVL = 64 mm ± 
6 SD, range: 58-78 mm) from the herpetology collection of the 
Natural History Museum of Los Angeles County (LACM), Los 
Angeles, California, USA (LACM 93818, 19821, 93826, 93828-
93830, 93832, 93833, 93838, 93846) were examined for helm-
inths. Geckos were collected in Sonora, Mexico during 1961-1964. 
The esophagus, stomach, small and large intestines were opened 
and searched for helminths under a dissecting microscope. The 
body cavity was also examined for helminths. Found in the large 
intestines was one species of Nematoda, Spauligodon giganticus; 
prevalence (infected lizards/lizards examined x 100) = 80%; mean 
intensity ± 1 SD (mean number nematodes per infected lizard) = 
19 ± 8, range: 9-32. The nematodes were deposited in the United 
States National Parasite Collection, Beltsville, Maryland as 
Spauligodon giganticus (USNPC 94034). 

Spauligodon giganticus was described from Sceloporus 
graciosus by Read and Amrein (1953. J. Parasitol. 39:365-370). 
It is a widespread nematode that occurs in a variety of lizards both 
in the United States and Mexico (Bursey and Goldberg 1992. Amer. 
Midl. Nat. 127:204-207; Goldberg et al. 1996. Amer. Midl. Nat. 
135:299-309; Goldberg et al. 2002. Texas J. Sci. 54:282-285; 
Goldberg et al. 2003. Southwest. Nat. 48:208-217). Phyllodactylus 
tuberculosus is a new host record for S. giganticus. 

Submitted by STEPHEN R. GOLDBERG, Department of Bi-
ology, Whittier College, Whittier, California 90608, USA (e-mail• 
sgoldberg @whittier.edu ); and CHARLES R. BURSEY, Depart-
ment of Biology, Pennsylvania State University, Shenango Cam-
pus, Sharon, Pennsylvania, USA (e-mail: cxb13@psu.edu).  

PHYLLOPEZUS POLLICARIS (Rock Gecko). CLUTCH SIZE 
AND OVIPOSITION SITES. Knowledge of the reproductive 
ecology and life history of Brazilian lizards has expanded 
enormously during the last decade. However, Brazilian geckos have 
generally remained less studied. Vitt (1986. Copeia 1986:775-786) 
conducted a quantitative study of four gecko species from 
northeastern Brazil that included data on Phyllopezus pollicaris. 
Here, we add data on clutch size and oviposition sites for P. 
pollicaris from southeastern Brazil. 

During a survey on 2-3 January 2003, we found five groups of 
eggs of P pollicaris in the municipality of Diamantina (18°14'S, 
43°36'W; elev. 1113 m), Estado de Minas Gerais, in the Espinhaco 
Mountains. The habitat consists of vegetation typical of rocky 
substrates, termed "campos rupestres," with a predominance of 
the families Eriocaulaceae, Velloziaceae, and Melastomataceae. 
The eggs had calcified shells, a characteristic of many gekkonids 
(Packard et al. 1982. Herpetologica 38:136-155), and were glued 
to each other as well as to furrows in the rock (we were not able to 
measure the eggs as we avoided disturbing them). The highly 
calcified shell and egg microhabitat excluded sympatric teiids, 
Ameiva ameiva and Kentropyx paulensis, and tropidurids, 
Eurolophosaurus nanuzae and Tropidurus montanus. Egg shape 
and dimensions excluded the sympatric gecko, Gymnodactylus 
guttulatus, which has smaller eggs with a more spherical shape 
(unpubl. data). Clutches of Phyllopezus pollicaris were exposed 
to the environment in furrows ca. 4 cm deep on rock surfaces and 
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found at heights 0.8-4.5 m above ground (mean = 1.96 m ± 1.49). 
Number of eggs grouped together varied from 2 to 10 (mean = 6.4 
± 4.1). 

Gekkonids have small clutches (Sinervo 1994. In Vitt and Pianka 
[eds.], Lizard Ecology, pp. 73-90. Princeton University Press, New 
Jersey; Dunham and Miles 1985. Amer. Nat. 126:231-257), 
typically depositing only one or two eggs. The number of eggs on 
three of the oviposition sites (two with 10 and one with 8) agrees 
with the finding of Vitt (op. cit.) that this species oviposits 
communally; he found that 1-3 female P pollicaris deposited eggs 
at oviposition sites in northeastern Brazil. Our data imply that a 
minimum of 4-5 females comprised the communal clutches we 
observed in the Diamantina population. 

We thank Marc R Hayes for offering helpful suggestions on 
previous versions of this manuscript. This work was completed 
while CABG was supported by a graduate fellowship from 
Coordenacao de Aperfeicoamento de Pessoal de Nivel Superior 
(CAPES). 

Submitted by ALEXANDRE F. RIGHI, Museu de Ciencias 
Naturais PUC Minas, Departamento de Ciencias Biologicas PUC 
Minas (e-mail: afrighi@hotmail.com);  CONRADO A. B. 
GALDINO, Setor de Ecologia, Institute de Biologia Roberto 
Alcantara Gomes, Universidade do Estado do Rio de Janeiro. Rua 
Sao Francisco Xavier, 524, Maracand, 20550-013 Rio de Janeiro 
Brazil (e-mail: galdinoc@terra.com.br);  and LUCIANA B. 
NASCIMENTO, Museu de Ciencias Naturais, Pontificia 
Universidade Catolica de Minas Gerais, Departamento de Ciencias 
Biologicas, 30536-610, Belo Horizonte, Minas Gerais, Brazil, and 
Programa de Pos-Graduacao em Ciencias Biologicas (Zoologia), 
Museu Nacional, Universidade Federal do Rio de Janeiro, Quinta 
da Boa Vista, Sao Cristovao, 20940-040, Rio de Janeiro, RJ, Brazil 
(e-mail: luna@pucminas.br).  

SCELOPORUS MAGISTER UNIFORMIS (Yellow-backed 
Spiny Lizard). FAILED PREDATION. Few passerine birds are 
large enough to prey on small vertebrates, shrikes (Passeriformes: 
Laniidae) are prominent among them. Shrikes kill with blows of 
their bills to the head or backbone and usually impale their prey 
on plant thorns or spines or other sharp objects (e.g., barbed wire) 
for later consumption (Elphick et al. [eds.] 2001. The Silbey Guide 
to Bird Life & Behavior. Alfred A. Knopf, Inc. New York. 407 
pp.). Numerous records exist of squamates as prey of Loggerhead 
Shrikes (Lanius ludovicianus), but most represent relatively small 
(< 15 g) prey (Miller in Bent 1950. In Life Histories of North 
American Wagtails, Shrikes, Vireos and their Allies, pp. 131-182. 
Dover Publications, Inc. New York; Chapman and Castro 1978. 
Wilson Bull. 84:496-497; Judd 1898. In Beal and Judd [eds], Cuck-
oos and Shrikes in their Relation to Agriculture, pp. 15-26. U.S. 
Dept. Agric., Div. Biol. Surv. Bull. 9; Miller 1932. Univ. Califor-
nia Publ. Zool. 50:531-643; Reid and Fulbright 1981. Southwest. 
Nat. 26:204-205; Scott and Morrison 1990. Proc. West. Found.Vert. 
Zoology 4:23-57; 1995. ibid. 6:186-193). Loggerhead Shrikes oc-
casionally take prey of a mass that approaches their own (Balda 
1965. Condor 67:359; Vaiden in Bent, op. cit.), but experiments 
have shown that where possible, they select smaller prey (Slack 
1975. Auk 92:812-814). For the latter reason, we report here an 
attempt at predation by a Loggerhead Shrike on a relatively large 

prey, an adult Sceloporus magister uniformis from the Mojave 
Desert, California, USA. 

On the relatively warm (air temperature ca.16°C max.), sunny, 
late afternoon of 26 December 1999, we noted a Loggerhead Shrike 
hovering above a large (ca. 2 m tall) Yucca schidigera along a 
rocky outcrop ca. 18 km NE Apple Valley, just W of Sidewinder  
Mountain, San Bernardino County (34°35'N, 117°03'W; elev. ca . 
1000 m). As we approached, the shrike dropped into the base of 
the yucca and began to struggle to remove an object. Closer in-
spection revealed that the shrike was attempting to extract a large 
(> 100 mm SVL; ca. 40 g, Vitt et al. 1981. Ecology 62:398-410) 
male Sceloporus magister. When we approached to within 2 m. 
the shrike flew several meters away and perched on a Creosote 
Bush (Larrea tridentata) while the lizard retreated deep into the 
yucca. After we retreated several meters, the lizard reappeared 
within 5 min and the shrike renewed its attack. After struggling 
with the lizard for several more seconds, the shrike ceased its at-
tack, flew off, and did not return during the ensuing 15 min we 
were at this site. 

Hatchling and juvenile S. magister (largely < 20 g.; see Vitt et 
al., op. cit.) appear small enough to fall prey to loggerhead shrikes, 
but this species has not been reported in the diet of shrikes. Re-
gardless, our observation suggests that adult S. magister are un-
likely to routinely serve as prey for Loggerhead Shrikes. 

We thank Brian Grogan for assistance in the field; Samuel 
Droege for researching food records of shrikes at Patuxent Wild-
life Research Center; Laurie Vitt for literature; Marc Hayes for 
literature and helpful comments on the manuscript, and Christo-
pher Briand for reviewing an early draft of the manuscript. 

Submitted by WILLIAM L. GROGAN, JR., Department of 
Biological Sciences, Salisbury University, Salisbury, Maryland 
21801, USA (e-mail: wlgrogan@salisbury.edu),  and KENNETH 
L. KRYSKO, Florida Museum of Natural History, Division of 
Herpetology, P.O. Box 117800, University of Florida, Gainesville, 
Florida 32611, USA (e-mail: kenneyk@flmnh.ufl.edu).  

SCELOPORUS OCCIDENTAL'S (Western Fence Lizard). 
FAILED PREDATION BY SNAKE. Despite the many adapta-
tions of snakes for swallowing prey large relative to their body 
size (Cundall and Greene 2000. In K. Schwenk [Ed.], Feeding: 
Form, Function and Evolution on Tetrapod Vertebrates, pp. 293-
333. Academic Press, San Diego, California), gape-size places 
an upper limit on the maximum size of prey that these animals 
consume (Shine 1991. Funct. Ecol. 5:493-502). However, gape-
limitation may more strongly determine the size of prey success-
fully consumed than that attacked by snakes. Larger prey may 
still be attacked and even killed without being consumed if gape-
limitation prevents ingestion after prey capture and dispatch. Here 
we report on an observation of failed predation by a snake on a 
gravid female Sceloporus occidentalis in which the egg mass car-
ried by the female lizard prevented an otherwise successful preda-
tion event. 

This observation took place in a riparian cobble bar habitat along 
the South Fork (SF) Eel River, Mendocino Co., California, USA. 
In coordination with an ongoing study of overnight retreat site 
selection by S. occidentalis, we had previously attached (8 June 
1999) a 1.3 g radio transmitter (Holohil, Inc., Carp, Ontario, 
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Canada) to a gravid female lizard (70 mm SVL, 14.7 g). On the 
morning (0630 h) of 20 June 1999, we found this female dead and 
fully exposed on the cobble bar surface. This was the second larg-
est S. occidentalis marked with a transmitter on the site. The head 
and thorax of this individual were severely compressed (Fig. 1) 
and coated with a shiny residue indicating that this animal had 
been partially swallowed. In addition, dried blood was found in 
the nostrils, suggesting that the lizard had been crushed in the pro-
cess of being swallowed. The cylindrical compression of this ani-
mal extended posteriorly to ca. 15 mm from the pelvic region where 
the entire clutch (11 eggs, 3.7 g wet mass) was compressed against 
the posterior end of the abdomen. The radio transmitter was >15 
mm posterior to the point of egg mass constriction. 

These observations led us to conclude that this lizard had been 
captured, partially swallowed but regurgitated by a predator, most 
likely a gape-limited snake. Moreover, we conclude that the ob-
served predation event was unsuccessful as a direct result of the 
girth of the gravid female. Snake predators of fence lizards, in- 

FIG. 1. Partially ingested female Sceloporus occidentalis. Evidence 
for partial consumption by Coluber constrictor includes: observation of 
C. constrictor pursuing S. occidentalis on the evening preceding the dis-
covery of dead female, blood in nostrils (seen here as nostril accentua-
tion, a), cylindrical anterior compression and glossy coat (b), clutch gath-
ered in swollen posterior end of abdomen (c) but anterior to the radio 
transmitter (d).  

eluding Racers (Coluber constrictor) and juvenile Northern Pa-
cific Rattlesnakes (Crotalus oreganus), are common at the SF Eel 
River. For example, on the evening prior to our discovery of the 
dead female lizard, we observed a Racer hunting a male Western 
Fence Lizard ca. 50 m from the point of discovery of the dead 
female. This snake continued to hunt after this first pursuit and 
may have attempted to consume the dead female lizard as well. 

The observation of failed predation is important because it dem-
onstrates that the predation process in gape-limited snakes may 
involve successful and unsuccessful encounters, both of which 
may be unsuccessful from the perspective of the attacked prey. 
Predators may actively choose prey based on size-specific cues 
(e.g., prey body depth; Hambright 1991. Trans. Am. Fish. Soc. 
120:500-508). Alternatively, prey size selection by predators may 
occur passively, as a result of diminished success in handling larger 
prey (Jaunes and Conover 1994. Mar. Ecol.-Prog. Ser. 114:59-
69). In the latter case, attack may be independent of prey size but 
large prey may be more likely to escape an attack. 

In the case of the observed gravid female lizard, failed preda-
tion may have occurred either because cues used by the snake to 
judge the size of non-gravid individuals (e.g., head width) did not 
apply to this large, gravid female lizard, or simply because suc-
cessful handling, rather than attack, of prey was dependent on prey 
size. In either case, the lizard did not escape the attack as a result 
of a mistake made by its potential snake predator. 

We thank D. DeNardo and K. Zamudio for advice on telemetry 
techniques with lizards. B. Butterfield, H. Greene, J. B. Hauge, J. 
Rodriguez, B. Suttle, and V. Vredenburg provided valuable com-
ments on previous versions of this note. This study was funded by 
NSF grants grants DEB-FD 96-15175 to Mary E. Power et al., 
DEB-FD 97-00834 to JLS and MEP, and by the Department of 
Integrative Biology, UC Berkeley. JLS thanks the Museum of 
Vertebrate Zoology, UC Berkeley for supplying the radio receiver 
and the National Center for Ecological Analysis and Synthesis for 
support while completing this work. 

Submitted by JOHN L. SABO* and MARTIN KU, Depart-
ment of Integrative Biology, University of California, Berkeley, 
California 94720, USA.*Current address/corresponding author: 
Faculty of Ecology, Evolution and Environmental Science, School 
of Life Sciences, Arizona State University, USA; e-mail: 
John.L.Sabo@asu.edu.  

SCELOPORUS UNDULATUS (Eastern Fence Lizard). FIRE 
AVOIDANCE BEHAVIOR. Few direct observations of reptile 
response to fire exist (reviewed in Russell et al. 1999. Wild. Soc. 
Bull. 27:374-384). Here, we report on the behavior of Sceloporus 
undulatus in response to a prescribed burn in northwestern Florida, 
USA. 

At ca. 1130 h on 22 Mar 2003, we observed the behavior of two 
lizards for 10 min during a prescribed burn of a Longleaf Pine 
(Pinus palustris) — Turkey Oak (Quercus laevis) sand hill com-
munity at Eglin Air Force Base, Okaloosa County (30°31'N, 
86°53'W; elev. 35 m). Prior to the arrival of the flames, lizards 
were basking on a dirt mound (ca. 0.5 m high) on the shoulder of 
a recently scraped road serving as a fire break. The low-intensity 
fire was moving less than 1 m per minute towards their location. 
As the fire approached, both lizards began digging separate bur- 
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rows into the side of the dirt mound and were completely buried 
by the time the flames were within 1 m of their locations. It is 
unknown what aspect of the fire (sight of the flames, heat, smoke, 
or sound of the fire) triggered their response. Unfortunately, our 
work required us to cease observation, and we were unable to de-
termine the duration and effectiveness of the retreat. 

Submitted by DAVID C. BISHOP, Department of Fisheries and 
Wildlife Sciences, Virginia Tech University, Blacksburg, Virginia 
24061-0321, USA (e-mail• dabishop@vt.edu ), and THOMAS W. 
MURRIE, Jackson Guard, Eglin Air Force Base, 107 Highway 
85 N, Niceville, Florida 32578, USA. 

TROPIDURUS HYGOMI (NCN). CANNIBALISM. 
Cannibalism, well known among lizards (e.g., Luiselli et al. 1999. 
J. Zool. 247:127-131), is described from continental (Kiefer and 
Sazima 2002. Herpetol. Rev. 33:136) and island (Stone and Snell 
2002. Herpetol. Rev. 33:53) populations. In island populations, 
cannibalism is frequently interpreted as a response to scarcity of 
space and food resources, whereas in continental populations, it 
may be triggered by many factors, including group social structure. 
Here, we add to data on continental populations with an observation 
of cannibalism in Tropidurus hygomi from northeastern Brazil that 
may arise out of its group social structure. 

In August 2002, during a field trip to the sand dunes of Salvador, 
Estado da Bahia (12°58'16"S, 38°30'39"W; elev. > I m), we 
observed a predatory episode involving an adult (62.3 mm SVL, 
12.7 111111 head width) male T hygomi eating a conspecific juvenile 
male (26.5 mm SVL, 5.6 mm head width). The juvenile was in the 
shade of a small bush near the adult male. The latter quickly caught 
it by the neck without a chase, and then ate it head first. The adult 
took less than two minutes to swallow the juvenile. We collected 
the adult after it had eaten, and sacrificed it to examine its gut 
contents. Two hours after ingestion, the juvenile was almost intact, 
only its tail was broken. Both animals were deposited in the 
University of Bahia, Department of Zoology's museum collection, 
Salvador, Brazil (LVT collection numbers: adult: PEU-SQ-200201; 
juvenile: PEU-SQ-200202). 

Lizards of the genus Tropidurus are territorial sit-and-wait 
predators (Bergallo and Rocha 1993. Amphibia-Reptilia 14:312-
315) that are insectivorous, eating mostly ants (Rocha and Bergallo 
1994. Herpetol. Rev. 25:69; Van Sluys 1993. J. Herpetol. 27:347-
351). Cannibalism is known in T montanus (Kiefer and Sazima 
2002. Herpetol. Rev. 33:136), a saxicolous species from Estado 
de Minas Gerais, Brazil. Some Tropidurus found in rocky 
environments (e.g., T torquatus and T itambere) are socially 
organized as harems (TK, pers. obs.), with a dominant male, many 
females, juveniles, and other males living around the dominant 
male's territory. Tropidurus hygomi seems to exhibit a similar 
pattern of social organization. In such cases, coexistence of 
dominant males and juveniles may increase the likelihood of 
cannibalism. 

We thank to Pedro L. B. Rocha for lab support at Federal 
University of Bahia, Salvador, Brazil. Funding provided by 
FAPESP (doctoral fellowship to TK - 00/06662-5), and 
authorization for collecting Tropidurus lizards was provided by 
IB AMA (022/02-RAN-IB AMA). 

Submited by TIANA KOHLSDORF, Departamento de 
Fisiologia, Instituto de Biociencias, Universidade de Sao Paulo, 
Rua do Matao TR 14, 321. 05508-900, Sao Paulo, SP, Brazil, (e-
mail: tiana@usp.br);  CRISTIANE GODOY, Laboratorio de 
Vertebrados Terrestres, Departamento de Zoologia, Instituto de 
Biologia, Universidade Federal da Bahia, Salvador, BA, Brazil; 
and CARLOS A. NAVAS, Departamento de Fisiologia, Instituto 
de Biociencias, Universidade de Sao Paulo, Sao Paulo, SP, Brazil. 

TROPIDURUS HYGOMI (NCN). JUVENILE PREDATION. 
The diurnal, heliophilic, terrestrial lizard Tropidurus hygomi is a 
medium-sized (to 80 mm SVL) tropidurid endemic to "restinga" 
habitats (coastal xeric sand dunes) of northeastern Brazil. Despite 
its frequent occurrence at high densities, information regarding 
most aspects of its ecology or natural history is lacking. Only 
systematic studies and anecdotal observations exist (Vanzolini and 
Gomes 1979. Papeis Avulsos de Zoologia, Sao Paulo 21:243-259; 
Rodrigues 1987. Arquivos de Zoologia, Sao Paulo 31:105-230). 
Here, we report two cases of predation on juvenile T hygomi. 

On 13 February 2003, during a lizard community study of 
"restinga" habitat at Dunas do Abaete (12°57'03"S, 38°22'30"W; 
elev. 15 m), municipality of Salvador, Estado da Bahia, one of us 
(EJRD) captured a juvenile T hygomi (27.7 mm SVL) in a pitfall 
trap. After marking, the juvenile was released; as soon as it started 
moving away, it was attacked by an adult male T hygomi (61.2 
mm SVL) that emerged from nearby vegetation. The adult grabbed 
the juvenile by the mid-body region and swallowed it tail first. 
The capture and swallowing process took ca. 5 min. The adult 
was collected and deposited at the Museu Nacional, Rio de Janeiro 
(MNRJ 10036). 

Occasional cannibalism is reported among other tropidurids, 
including Liolaemus lutzae also from Brazilian restinga habitat 
(Rocha 1992. Herpetol. Rev. 23:60), an insular T torquatus in the 
Abrolhos Archipelago, Estado da Bahia (Dutra 1996. Bachelor's 
Thesis, Departamento de Biologia, Univ. Fed. de Minas Gerais. 
48 p.), T torquatus from Corrientes Province, Argentina (Alvarez 
et al. 1985. Historia Natural, Corrientes 31:281-288) and montane 
T montanus (Kiefer and Sazima 2002. Herpetol. Rev. 33:136). 
Opportunistic foraging has been regarded as the main explanation 
for cannibalism in lizards (e.g., Polis and Myers 1985. J. 
Herpeto1.19:99-107; Zamprogno and Teixeira 1998. Herpetol. Rev. 
29:41-42) and might explain this pattern. 

During a study of the feeding habits of the whiptail lizard 
Cnemidophorus abaetensis from the Dunas do Abaete, one of us 
(EJRD), found a juvenile T hygomi (35 mm SVL) in the stomach 
of an adult male C. abaetensis (65.2 mm SVL) on 4 October 1997. 
The whiptail is deposited at the Museu Nacional, Rio de Janeiro 
(MNRJ 8654). In a review of data available on cannibalism for 
lizard species from eastern Brazil, Rocha et al. (2000. In Esteves 
and Lacerda [eds.], Ecologia de Restingas e Lagoas Costeiras, pp. 
117-149. NUPEM/UFRJ, Macae, Brazil) showed that all 
cannibalistic events involved juvenile prey and adult predators. 
These authors suggested that cannibalism should be associated 
with species having sexual dimorphism in size and that the 
cannibalistic behavior should be more frequently displayed by 
individuals of the largest sex, usually males (in the only instance 
in which the female was the cannibal [the scincid Mabuya frenata], 
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females were the larger sex [Vrcibradic and Rocha 1996. Herpetol. 
Rev. 27: 201-2021). Tropidurus hygomi is sexually dimorphic in 
body size (Vanzolini and Gomes, op. cit.), with males being the 
largest sex, so our observations reinforce the idea of Rocha et al. 
2000 (op. cit.). Our finding also indicates that C. abaetensis is a 
source of mortality for juvenile T hygomi in the Abaete restinga. 

Davor Vrcibradic kindly reviewed the manuscript. We thank the 
Conselho Nacional do Desenvolvimento Cientffico e Tecnologic° 
(CNPq, processes 300819-4 and 477981/03-8), the Fundacao de 
Amparo a Pesquisa do Estado do Rio de Janeiro (FAPERJ) and 
Ideawild for funding. 

Submitted by EDUARDO JOSE DOS REIS DIAS (e-mail: 
ejrdias@hotmail.com)  and CARLOS FREDERICO D. ROCHA 
(e-mail: cfdrocha@uerj.br),  Setor de Ecologia, Instituto de Biologia 
Roberto Alcantara Gomes, Universidade do Estado do Rio de 
Janeiro, Rua Sao Francisco Xavier 524, Maracana, 20550-019, 
Rio de Janeiro, RI, Brazil. 

TUPINAMBIS MERIANAE (Tegu). DIET. Tupinambis merianae 
is a generalist, but many aspects of its ecology remain unstudied. 
Even the most complete report on its diet does not specify the 
identity of most vertebrate species taken. This is especially true 
for amphibians despite the fact that anurans were recorded from 
27% of tegus examined (Mercolli and Yanosky 1994. Herpetol. J. 
4:15-19). At least one anuran has been identified from the related 
T teguixin (Souza 2002. Herpetol. Rev. 33:209), but no anurans 
in T merianae diet have been identified to species. For this rea-
son, we describe an apparent predation event by T merianae on a 
leptodactylid frog from southeastern Brazil. 

On 16 January 1998 at ca. 1700 h, we encountered a small (ca. 
40 cm shoulder height) "vira lata" dog with a dead juvenile male 
(17.4 cm SVL) T merianae in its mouth at km 116 on road RS 
030, Glorinha, Estate of Rio Grande do Sul (50°46'S, 29°52'W; 
elev. 58 m), in an abandoned horticultural plot in humid lowlands. 
Upon examination of the T merianae removed from the dog's 
mouth, we found an adult Leptodactylus ocellatus (ca. 65 mm SVL) 
inside the lizard's mouth with its head in its throat. 

During the predation event on this frog, the dog may have sur-
prised the tegu. Because the frog was lodged in the throat of the 
lizard, it is unclear whether this represented a successful preda-
tion attempt by the lizard, or whether the dog took advantage of a 
lizard already encountering problems with an oversized prey item. 

Submited by JORGE S. B. SILVA and ROSALIA 
HILLESHEIM, Laborat6rio de Herpetologia - Museu de Ciencias 
e Tecnologia Pontificia Universidade Catolica do Rio Grande do 
Sul (PUCRS) Av. Ipiranga, 6681. CEP 90619-900, Porto Alegre, 
RS, Brazil; e-mail (JSBS): 98203483 @pucrs.br . 

SERPENTES 

CHILOMENISCUS STRAMINEUS (Variable Sandsnake). PRE-
DATION. Although some scorpions occasionally prey on small 
vertebrates including snakes (Polis 1990. The Biology of Scorpi-
ons. Stanford University Press, Palo Alto, CA. 587 pp.), a search 
of the literature revealed no records involving Chilomeniscus 
stramineus. On 20 March 1997 at 1833 h MST in Maricopa County, 

Arizona, an adult female Hadrurus arizonensis (77 mm TL) was 
discovered under a cover board feeding on the anterior 35 mm of 
a C. stramineus (ASU 30878), which she clasped in her pedipalps. 
We estimate that the snake was ca. 180 mm TL, based on com-
parison with conspecific museum specimens. 

Submitted by PETER J. MAYNE, 17510 N 85'h Lane, Peoria, 
Arizona 85382, USA, and RANDALL D. BABB, Arizona Game 
and Fish Department Region VI Headquarters, 7200 E University 
Drive, Mesa, Arizona 85207, USA (e-mail: rbabb@gf.state.az.us).  

CLONOPHIS KIRTLANDH (Kirtland's Snake). REPRODUC-
TION. Eight cover boards placed on a recently burned restored 
prairie near Allerton Park in Piatt County, Illinois yielded a male 
Clonophis kirtlandii (291 mm SVL, 13 g) on 14 May 2003. On 5 
August 2003, a gravid female (415 mm TL, 38.0 g) was found 
under the same cover board. The female was fed earthworms of 
an unknown weight on 18 and 19 August 2003. A brood of 8 was 
born 23 August 2003. Mean length of the brood was 160 ± 77 nun 
TL (range = 151-171 mm). Mass averaged 1.3 ± 0.1 g (range = 
1.421-1.209 g). Post-partum mass of the mother was 21.9 g, while 
the sum of the brood's mass was 10.7 g. Little is known of the 
natural history of C. kirtlandii, but feeding just prior to parturition 
appears to be unusual. Tucker (1976. J. Herpetol. 10:53-54) re-
ported a 16-day interval between last acceptance of food and par-
turition and Conant (1943. Amer. Midl. Nat. 29:313-341) reported 
food was refused for two to three weeks prior to parturition. Brood 
size reported here approximates previously reported mean brood 
sizes of 7.8 (Conant, op. cit.) and 7.3 (Tucker, op. cit.). The most 
recent Piatt County record in the Illinois Department of Natural 
Resources Natural Heritage database is dated 1990. 

Submitted by EVAN J. MENZEL (e-mail: menzel@uiuc.edu),  
CHRISTOPHER A. PHILLIPS, and TIMOTHY R. 
HUNKAPILLER, Illinois Natural History Survey Center for 
Biodiversity, 607 East Peabody Drive, Champaign, Illinois 61820, 
USA. 

CONOPHIS LINEATUS (Road Guarder). REPRODUCTION. 
Conophis lineatus is a colubrid that occurs from central Mexico 
to western Nicaragua (Savage 2002. The Amphibians and Rep-
tiles of Costa Rica; A Herpetofauna Between Two Continents, 
Between Two Seas. University of Chicago Press, Chicago. 934 
pp.). There are previous reports of clutches containing 4-6 eggs 
(Campbell 1998. Amphibians and Reptiles of Northern Guatemala, 
The Yucatan, and Belize. University of Oklahoma Press Norman, 
380 pp; Savage, op. cit.). Here I report on a new maximum clutch 
record for this species. 

One C. lineatus from Nicaragua (LACM 67653), 550 mm SVL, 
was collected January 1969 in Le6n Department. It contained 8 
oviductal eggs (mean length = 18.9 mm ± 1.1 SD, range = 17-21 
mm), which is a maximum clutch size for C. lineatus. The eggs 
are deposited in the Natural History Museum of Los Angeles 
County (LACM), Los Angeles, California, USA. 

Submitted by STEPHEN R. GOLDBERG, Department of 
Biology, Whittier College, Whittier, California 90608, USA; e-
mail: sgoldberg@whittier.edu.  
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CROTALUS CERBERUS (Arizona Black Rattlesnake). EN-
DOPARASITES. The endoparasites of the Arizona Black Rattle-
snake (Crotalus cerberus) have not been reported. Here we report 
on the presence of larvae (tetrathyridia) of tapeworms (Cestoda) 
and larvae (cystacanths) of spiny-headed worms (Acanthocephala) 
in this species. 

The body cavities of 64 C. cerberus from Arizona from the 
herpetology collections of Arizona State University (ASU), Tempe, 
Arizona (N = 29) and the University of Arizona (UAZ), Tucson, 
Arizona (N = 35) were examined for helminths. A mid-ventral 
incision was made in the body wall, and organ surfaces and me-
senteries in the posterior portion of the body cavity were visually 
examined. Oblong whitish bodies, ca 1 x 3 mm, were found in six 
snakes, which proved upon microscopic examination to be 
tetrathyridia (larvae) of Mesocestoides sp. (ASU 7038, UAZ 27860, 
27862, 27924-925) or oligacanthorhynchid acanthocephalan 
cystacanths (UAZ 27922, 27860, 27925). Prevalence of infection 
(percent of infected snakes in sample) and mean intensity ± SD 
(mean number parasites per infected snake) and range for 
Mesocestoides sp. was 8%, 9.6 ± 8.2, 1-23; oligacanthorhynchid 
acanthocephalan cystacanths, 5%, 1. Voucher specimens were 
deposited in the United States National Parasite Collection 
(USNPC), Beltsville, Maryland as tetrathyridia of Mesocestoides 
sp. (USNPC 94151) and acanthocephalan cystacanths (USNPC 
94152). 

Mesocestoides sp. and oligacanthorhynchid cystacanths are 
commonly found in North American rattlesnakes. Their occur-
rences were summarized in Goldberg and Bursey (2000. Herpetol. 
Rev. 31:104). Both have since been found in Crotalus enyo 
(Goldberg et al. 2003. Herpetol. Rev. 34:64-65 and 
oligacanthorhynchid cystacanths in Crotalus cerastes (Goldberg 
and Bursey 2002. Herpetol. Rev. 33:138). Rattlesnakes may serve 
as paratenic (transport) hosts for species of Mesocestoides (Bolette 
1997a. J. Parasitol. 83:751-752) and acanthocephalans (Bolette 
1997b. Southwest. Nat. 42:232-236). Crotalus cerberus is a new 
host record for both tetrathyridia of Mesocestoides sp. and 
cystacanths of oligacanthorhynchid acanthocephalans. 

We thank M. E. Douglas (formerly of Arizona State Univer-
sity) and G. L. Bradley (University of Arizona) for permission to 
examine snakes in their museums. 

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

CROTALUS MOLOSSUS (Black-tailed Rattlesnake). FATAL IN-
GESTION. At 2128 h on 25 July 2003 we collected a dead male 
Crotalus molossus (UTEP 18857, 760 mm SVL, 313.3 g includ-
ing stomach contents) on the shoulder of State Route 96 in Yavapai 
Co., Arizona, 26.7 road miles E of the junction with State Route 
97 (34°28.023'N, 112°48.178'W, 1190.5 m elev.). Upon dissec-
tion, an exceptionally large mid-body bulge yielded a 125.3 g 
White-throated Woodrat, Neotoma albigula (identification by A. 
H. Harris). Comprehensive examination revealed no signs of ex-
ternally inflicted blunt trauma. The skin was free of abrasive inju- 

ries and free of subcutaneous bleeding. Apart from obvious mid-
body distortion, the internal organs, viscera, and major vessels 
were intact. We also failed to note any fractures in a skeletal prepa-
ration of the specimen. In view of the evidence presented we con-
sider death due to injury by automobile or predator unlikely. In-
gestion of prey often compromises locomotory performance in 
snakes, particularly endurance capacities (Garland and Arnold 
1983. Copeia 1983:1092-1096). In this case a prey/predator mass 
ratio of 0.67 may have severely compromised locomotory ability 
and, along with some other circumstance, resulted in exposure to 
lethal daytime temperatures. Alternatively, the prey bolus may have 
constricted vital anatomical structures. 

Although the ability to capture and ingest large prey items has 
obvious adaptive benefits for snakes, large prey/predator size-ra-
tios can also increase vulnerability to predation and exposure to 
lethal temperatures (Fitch 1949. Amer. Midl. Nat. 41:513-579; 
Holycross et al. 2001. Southwest. Nat. 46:363-364; Klauber 1972. 
Rattlesnakes: Their Habits, Life Histories, and Influence on Man-
kind. 2nd ed. University of California Press, Berkeley. 1533 pp.; 
Mulcahy et al. 2003. Herpetol. Rev. 34:64; Pauly and Benard 2002. 
Herpetol. Rev. 33:56-57; Turner 2001. Herpetofauna 31:112-115). 
Whereas some of the extreme prey/predator weight-ratios are cap-
tivating and compelling, less drastic ratios might also result in 
death. Unfortunately, there has been no attempt to quantify the 
relationship between variation in prey/predator mass ratios and 
mortality, let alone locomotory performance. 

Submitted by RANDY L. POWELL, Natural Toxins Research 
Center, MSC 158, Texas A&M University at Kingsville, Kingsville, 
Texas 78363-8202, USA (e-mail: randy.powell  @tamuk.edu ); 
MATTHEW McMILLAN, University of Nevada at Reno, Bio-
logical Resources Research Center, Las Vegas Field Station, 2331 
Silverwolf Drive, Henderson, Nevada 89015, USA; and JENNI-
FER D. JURADO and DOMINIC I. LANNUTTI, Department 
of Biological Sciences, Laboratory for Environmental Biology, 
University of Texas at El Paso, El Paso, Texas 79968, USA. 

FARANCIA ABACURA (Mud Snake). COURTSHIP BEHAV-
IOR. Courtship behavior by Farancia abacura is undescribed 
(Ernst and Ernst 2003. Snakes of the United States and Canada. 
Smithsonian Institution Press, Washington and London. 680 pp.). 
Although Meade (1937. Copeia 1:12-15) reported mating, it ap-
parently was not preceded by courtship behavior. 

Here we report courtship behavior in F abacura for the first 
time, on a trail separating a tupelo-gum swamp from annually 
flooded hardwood bottomlands on Mound Island in the Mobile-
Tensaw Delta Wildlife Management Area (Baldwin Co., Alabama, 
USA). On 19 June 2003 at 1430 h we spotted the movement of the 
dorsum of what appeared to be a single F abacura at the surface 
of a pool of rainwater (15 m x 3 m). The snake appeared to be 
struggling with something underwater. Upon capture with tongs, 
it became clear that there were two F abacura, intertwined in a 
loose ball. The male (ca. 1000 mm TL) was biting the female's 
(ca. 1200 mm TL) neck and attempting cloacal apposition. 
Hemipenes were not observed, suggesting that intromission had 
not yet occurred (Seigel et al. 1987. Snakes: Ecology and Evolu-
tionary Biology. McGraw-Hill Inc., 529 pp). Despite handling, 
the pair appeared oblivious to our presence and continued court- 
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ship behaviors. The male was forcibly removed from the female's 
neck three minutes after capture by applying light pressure to the 
anterior portion of his jaws. Minuscule teeth marks were observed 
on the female's neck. Although the snakes were released together 
in the pool, no further courtship behavior was observed. It was 
partly cloudy with no breeze, the air temperature was 32°C, and 
water temperature was ca. 25-27°C. 

We thank D. H. Nelson, B. Gill, T. Rice, and the Alabama De-
partment of Conservation and Natural Resources. 

Submitted by GABRIEL J. LANGFORD (e-mail: 
gj1302@  jaguarl.usouthal.edu ) and JOEL A. BORDEN (e-mail: 
jab315@jaguarl.usouthal.edu),  Department of Biology, Univer-
sity of South Alabama, Mobile, Alabama 36688, USA. 

HIEROPHIS VIRIDIFLAVUS (European Whip Snake). 
COLOR CHANGE. In heterotherm animals, color change can 
be physiological or morphological. The former is caused by dis-
placement of melanosomes along the processes of dermal mel-
anophores and occurs over minutes or hours, the latter is due to 
the change in the number of melanosomes and/or melanophores 
and occurs over weeks or months; for example during ontogen-
esis or between different seasons of activity (e.g., Johnston 1994. 
J. Herpetol. 28:109-112 and citations therein). Morphological 
changes in color and/or reflectance are seldom reported in snakes, 
but have been reported in four elapids (Banks 1981. Herpetofauna 
13:29-30; Johnston, op. cit.; Johnston 1996. J. Zool. 239:187-
196; Mirtschin 1982. Herpetofauna 14:97-99) and in one viperid 
(Rehalc 1987. Vest. s. Spole. Zool. 51:300-303; Madsen and Shine 
1992. Evolution 47:321-325). To our knowledge, only physiologi-
cal color changes have been observed in colubrids (natural: Boundy 
1994. Herpetol. Rev. 25:126-127, in Thamnophis rufipunctatus; 
induced: Rahn 1941. Biol. Bull. 80:228-237, in five American 
species). 

Two adult Hierophis viridiflavus changed their body color dur-
ing the course of radio-telemetric observations in Groane Natural 
Park in Lombardy, Italy. In this region, color pattern varies from 
black-and-yellow patterned dorsum with a pale yellow venter to 
melanotic (i.e., no yellow markings, with a pale grey or cream 
belly). During the study, we captured 34 adult snakes and recap-
tured three. Snakes were individually marked by scale clipping, 
sexed, measured, and color and pattern were also recorded (usu-
ally photographically). A very dark male (940 mm SVL, 1250 mm 
TL) captured on 4 June 1999 was radio-tagged and released. It 
was recaptured 21 June 1999 with a head wound, due to a dog 
bite. Over the course of a month-long recovery in captivity, this 
snake shed several times. With each shedding episode, the yellow 
coloration typical of the species became increasingly evident, ul-
timately attaining typical dorsal coloration and pattern. A female 
(900 mm SVL, 1160 mm TL) captured and radio-tagged 16 of 
September 1998 showed a bright black and yellow coloration but 
when recaptured on 21 October 1998 appeared melanotic. In both 
cases, the color change appears to be morphological (Johnston 
1994, op. cit.). 

Submitted by ANNA BONARDI, Dipartimento di Biologia 
Animale, University di Pavia, P.zza Botta 9, 1-27100 Pavia, Italy 
(e-mail: anna.bonardi@libero.it),  MARCO MANGIACOTTI, 

Via Diaz 15, 1-20030 Lentate s/S (MI), Italy (e-mail: 
amcotti@libero.it),  FRANCA GUIDALI, Dipartimento di 
Biologia, Sezione Ecologia, University degli Studi di Milano, Via 
Celoria 26, 1-20133, Milano, Italy (e-mail: 
franca.guidali@unimi.it),  and STEFANO SCALI, Museo Civico 
di Storia Naturale, Corso Venezia 55, 1-20121 Milano, Italy (e-
mail: stefano.scali@comune.milano.it).  

LAMPROPELTIS GETULA CALIFORNIAE (California 
Kingsnake). OVIPOSITION SITE. Records of reproduction in 
northern populations of Lampropeltis getula are rare (Nussbaum 
et al. 1983. Amphibians and Reptiles of the Pacific Northwest. 
University of Idaho Press, Moscow. 332 pp.; St. John 2003. Rep-
tiles of the Northwest: Alaska to California; Rockies to the Coast. 
Lone Pine Publ., Edmonton, Alberta, Canada. 272 pp.), as they 
are for most snakes at the northern edge of their distribution (Blem 
1981. Brimleyana 5:117-128). At 1800 h on 20 September 2003 
near Roseburg, Oregon I found the recently shed skins of nine 
hatchling L. getula surrounding a burrow (within 1 m). A tenth 
sloughed skin was found in a burrow 4.2 m away. Excavation re-
vealed that the burrows descended vertically and were joined at a 
depth of ca. 19 cm by a straight tunnel. A recently shed hatchling 
male L. getula (ca. 220 mm SVL) was found basking ca. 1 m from 
the first burrow. The burrows, skins, and hatchling were below an 
electric fence separating a gravel driveway from a grass field and 
ca. 23 m from a small, artificial wetland established 6 years ear-
lier via damming of an intermittent stream. Lampropeltis getula 
shed within 9-13 days of hatching and disperse almost immedi-
ately thereafter (Tu et al. 2002. J. Exp. Biol. 205:3019-3030). For 
this reason I believe the eggs were oviposited and hatched inside 
the burrow. Although within 20 km of the northern limit of the 
species' range, this record coincides with most aspects of kingsnake 
reproduction in other regions. Specifically, oviposition of 2-12 
eggs in rodent burrows near wetlands is not atypical (Ernst and 
Ernst 2003. Snakes of the United States and Canada. Smithsonian 
Institution Press, Washington, D.C., 680 pp.). 

Submitted by RYAN P. O'DONNELL, 3029 Cordley Hall, De-
partment of Zoology, Oregon State University, Corvallis, Oregon 
97331, USA (e-mail: odonnelr@  science.oregonstate.edu ). 

MASTICOPHIS FLAGELLUM RUDDOCKI (San Joaquin 
Coachwhip). CANNIBALISM. Cannibalism or attempted canni-
balism by Masticophis flagellum has been reported once in cap-
tivity (Cunningham 1959. Herpetologica 15:17-19) and three times 
in the wild (Guidry 1953. Herpetologica 9:49-56; LaDuc and 
LaDuc 2003. Herpetol. Rev. 34:252). Watson and Stuart (2003. 
Bull. Chicago Herpetol. Soc. 38:222) report cannibalistic carrion 
feeding in M. flagellum and suggest cannibalism "does not appear 
to be common in this species." I found a M. flagellum ruddocki 
(ca. 1.2 m TL) swallowing a slightly smaller conspecific headfirst 
at ca. 1100 h on 22 April 2001 on the Carrizo Plain National Monu-
ment (35°02'45.8"N, 119°36'18.2"W; 696 m elev.), San Luis 
Obispo County, California, USA. Forty minutes later, neither snake 
was observed during a brief search of the site. This observation is 
novel for the subspecies and suggests cannibalism is not uncom-
mon in M. flagellum. 
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Submitted by JENNIFER A. MATOS, Department of Biol-
ogy, California State University, 18111 Nordhoff Street, 
Northridge, California 91330-8303, USA; e-mail: 
jennifer.matos@csun.edu.  

NATRIX NATRIX (European Grass Snake) MALE COMBAT. 
On I May 2001 during my field studies in the Stawy Milickie 
Nature Reserve (51°31'51"N, 17°20'12"E; Wroclaw, Poland) I ob-
served two male (545 and 555 mm SVL) Natrix natrix engaged in 
combat in the presence of a female. Each male attempted to force 
his rival's anterior body to the ground. The snakes were often com-
pletely entwined. After three to five minutes the female moved 
into high grass, apparently in response to my presence, while the 
males continued to fight. After half a minute the males rapidly 
moved 60-70 cm forward, while still wrestling. This sequence 
was repeated several times before the two males suddenly ceased 
combat (ca. four minutes after the female left) and both began to 
follow the female's path while rapidly flicking their tongues. At 
this point I captured both males and measured and marked them 
for future identification. 

Although N. natrix is common across most of Europe, this is 
the first report of combat in the species. The only previously re-
ported form of male-male competition is tail wrestling (e.g., 
Madsen 1983. Oikos 40:77-82). Male combat can shape popula-
tion structure and lead to the evolution of sexual size dimorphism 
(Shine 1993. In Seigel and Collins [eds.], Snakes: Ecology and 
Behavior, pp. 49-86. McGraw Hill, New York; Shine 1994. Copeia 
1994:326-246) and is given much attention in snake studies. It is 
therefore difficult to conceive how such a conspicuous behavior 
has remained unreported in this common and widespread species. 
I believe that male combat is not ubiquitous in N. natrix, and ex-
pression of the behavior might vary geographically. 

Submitted by BARTOSZ BORCZYK, Department of Verte-
brate Zoology, Institute of Zoology, University of Wroclaw, 
Sienkiewicza 21, 50-335 Wroclaw, Poland; e-mail: 
borczyk@biol.uni.wroc.pl.  

GEOGRAPHIC DISTRIBUTION 

Instructions for contributors to Geographic Distribution appear in 
Volume 35, Number 1 (March 2004). 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 

AMBYSTOMA MACULATUM (Spotted Salamander). USA: IL-
LINOIS: HARDIN CO: Shawnee National Forest wildlife pond, 0.8 
km N side FR 1726 and 0.3 km E Co. Rd. 700E (N37°33'38", 
W88°1629"). 12 July 2004. Kurt J. Regester, Patrick T. McDonald, 
and Julius A. Frazier. Verified by Ronald A. Brandon. SIUC H-
07765. Juvenile, metamorphosed in laboratory. New county record 
(Philips et al. 1999. Field Guide to Amphibians and Reptiles of 
Illinois. Illinois Nat. Hist. Surv. Manual 8, Champaign, Illinois. 
xii + 282 pp.). 

Submitted by KURT J. REGESTER, PATRICK T. 
MCDONALD, and JULIUS A. FRAZIER, Department of Zo-
ology, Southern Illinois University, Carbondale, Illinois 62901, 
USA. 

AMBYSTOMA TALPOIDEUM (Mole Salamander) USA: AR-
KANSAS: CLARK Co: Populations of Ambystoma talpoideum in 
southwestern Arkansas appear to be isolated or disjunct from popu-
lations in northern Louisiana, northeastern Texas, and eastern 
Oklahoma (Trauth et al. 1993. Proc. Arkansas Acad. Sci. 47:154-
156; Conant and Collins 1998. A Field Guide to Reptiles and 
Amphibians of Eastern and Central North America. 3rd ed. 
Houghton Mifflin Co., Boston, Massachusetts, 509 pp; Petranka 
1998. Salamanders of the United States and Canada. Smithsonian 
Inst. Press, Washington, D.C., 587 pp; Trauth et al. 2004. The 
Amphibians and Reptiles of Arkansas. Univ. of Arkansas Press, 
Fayetteville, 421 pp.), and available information seldom defines 
whether populations are metamorphic or paedomorphic. Recent 
records (Caldwell and Tumlison 2003. Herpetol. Rev. 34:379; 
Tumlison and Campbell 2002. Herpetol. Rev. 33:143-144) 
prompted a survey for A. talpoideum in southwestern Arkansas, 
outside of its previously known range. Using dipnets and seines, 
we sampled aquatic habitats because aquatic A. talpoideum are 
more easily captured than the burrowing terrestrial adults (Bishop 
1947. Handbook of Salamanders. Comstock Publishing Company, 
Inc, Ithaca, New York). All specimens are housed in the Henderson 
State University (HSU) Vertebrate Collections in Arkadelphia, 
Arkansas. Identifications were verified by Stan Trauth. Metamor-
phic salamanders were collected from temporary pools. Paedo-
morphic forms were collected in small, permanent, fishless ponds. 
CLARK CO., 0.8 km NW Gurdon (S27 T9S R21W), 23 February 
2002 and 15 March 2002, R. Tumlison, HSU 903-906 paedomor-
phic larvae, HSU1281 metamorphic form. Other paedomorphic 
and metamorphic specimens from Clark County locations are cata-
logued as HSU 1041, 1278, and 1299. COLUMBIA CO., 3 km E 
McNeil (S16 T16S R2OW), 25 April 1992, R. Tumlison, HSU 1282, 
metamorphic larvae. DALLAS CO., jct. County Roads 245 and 247 
(S6 T9S R17W), 22 April 2003, B. Caldwell and T. Fulmer, HSU 
1293, metamorphic larvae. An additional Dallas County specimen 
is catalogued as HSU 1294. HEMPSTEAD CO., County Rd. 32, 0.6 
km from jct. with County Rd. 27 (S9 T9S R26W), 26 April 2003, 
B. Caldwell, HSU 1295, metamorphic larvae. HOWARD CO., 5 km 
W jct. Hwys 26 and 369, (S30 T8S R27W), 27 and 28 April 2003, 
B. Caldwell, HSU 1297, 1302, metamorphic larvae. PIKE CO., 3 
km SW of Murfreesboro, off Hwy 27 (S14 T8S R26W), 27 April 
2002 and 26 April 2003, B. Caldwell and T. Fulmer, HSU 1274, 
1300, metamorphic larvae. Additional Pike county vouchers are 
catalogued as HSU 1275-1277, 1279, 1296, and 1305. 

We thank Stan Trauth for verifying identification of specimens, 
Fred Kizzia for permission to collect on his land, and Tobin Fulmer 
for field assistance. 

Submitted by BRIAN CALDWELL and RENN TUMLISON, 
Department of Biological Sciences, Henderson State University, 
Arkadelphia, Arkansas 71999, USA; e-mail: tumlison  @hsu.edu . 

AMBYSTOMA TIGRINUM (Tiger Salamander). USA: 
FLORIDA: CALHOUN Co: Florida Road 71, 10.1 km S of jct with 
Florida Road 20 at Blountstown (30°22.I TN, 85°5.75'W). 31 De- 
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