
effectively at the site following disturbance. In order to document 
revegetation of the site, we also measured changes in the biomass 
of plant material over time. Although the rate of increase slowed 
in 1999 (1.05 m3/month) compared to 1998 (1.52 m 3/month), the 
total biomass of vegetation at the site continued to grow throughout 
the study period. 

Public education is key to the success of any conservation 
program. Thanks to a supplemental award from the National 
Science Foundation's Informal Education Program, we have been 
able to incorporate a public education component into our work 
on the base. Although Cuban iguanas comprise a conspicuous 
component of the local fauna and have been adopted as an informal 
mascot by many base residents, their biology and conservation 
status are not widely understood or appreciated. A major focus of 
our educational efforts has been to provide opportunities for the 
general public to participate actively in our field research effort. 
On three separate trips in 1997, we offered interested volunteers 
on the base the opportunity to participate in standardized iguana 
censusing and help collect data on antipredator and 
thermoregulatory behavior. Feedback from over 40 participants 
in the form of surveys was overwhelmingly positive, with 93% of 
respondents finding the research experience extremely worthwhile, 
83% of respondents experiencing a positive shift in attitude 
regarding scientific research following their field experience, and 
90% of respondents indicating that they would recommend the 
research experience to other base residents. 

In collaboration with HVS Productions, we also produced a video 
that describes the basic biology of iguanas, their conservation status 
and requirements, and the goals, study methods, and results of our 
research program. Copies of the videotape have been distributed 
to the environmental office, library, and schools on the base. On 
each of our trips to the base, we have offered public lectures at 
which we provide information on iguanas, their conservation status, 
and how to appreciate and enjoy them without harming them. We 
have given numerous presentations to both elementary and 
secondary students on the base, prepared an endangered species 
pamphlet for incoming base personnel, and designed an Iguana 
Crossing sign for sites on the base where road casualties were 
known to have occurred. 

Our work at Guantanamo Bay is but one example of the many 
contributions zoos are making to the conservation of West Indian 
iguanas. Over 20 American Zoo and Aquarium Association (AZA) 
member institutions have provided direct funding and other 
resources to West Indian iguana conservation projects, primarily 
in Jamaica, but also in Dominica, the Cayman Islands, the 
Dominican Republic, the Bahamas, the Turks and Caicos Islands, 
and the British Virgin Islands. With the help of zoos and other 
dedicated conservation partners, some of the rarest and most 
impressive lizards in the world are starting to make a comeback. 
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NATURAL HISTORY NOTES 

Instructions for contributors to Natural History Notes appear in Volume 33, 
Number I (March 2002). 

GYMNOPHIONA 

OSCAECILIAZWEIFELI (Zweifel's Caecilian). PREDATION. 
Virtually nothing is known about the ecology of Oscaecilia zweifeli 
(Lescure and Marty 2000. Atlas des Amphibiens de Guyane. 
Patrimoines Naturels, 45). At the field station of Nouragues (4°5'N, 
52°41'W 110 m elev.), 8 km N of Saut Parare, Arataye River, French 
Guiana, during the rainy season on 25 May 1999, one of us (RB) 
found, under a rotted trunk on the ground, an 0. zweifeli (Museum 
National d'Histoire Naturelle, Paris [MNHN] 1997.6482) whose 
head was maintained by the chelicera of an adult giant tarantula, 
Theraphosa leblondi (Theraphosidae) (Fig. 1). The tarantula had 
produced a silk cocoon around the head of the dead caecilian; the 
head was already partly digested. When disturbed, the tarantula 
raised its forelegs and threw urticating setae. This specimen of 0. 
zweifeli is the second one known from French Guiana, the species 
having been recorded in that country only from a single specimen 
from Cayenne (Lescure and Marty, op. cit.). 

We thank J.-C. Baloup F. Catzeflis, P Charles-Dominique, M. 
Dewynter, P. Gaucher, G. Lenglet, and S Lochon for working fa-
cilities. 

FIG. 1. Giant tarantula, Therophosa leblondi (Theraphosidae) preying 
on a Zweifel's caecilian, Oscaecilia zweifeli, at Nouragues Field Station, 
French Guiana, May 1999. 

Submitted by RENAUD BOISTEL, Laboratoire de 
Biogeographie et Ecologie des Vertebras, E.P.H.E., Univ. de 
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Montpellier II, case courrier 094, Place Eugene Bataillon, F-34095 
Montpellier, France and Universite Paris Sud, Centre Scientifique 
d'Orsay, Laboratoire des Mecanismes de Communication animale, 
N.A.M., C.N.R.S., U.R.A. 1491, Bat. 446, 91405 Orsay, France, 
and OLIVIER S.G. PAUWELS, Department of Recent Verte-
brates, Institut Royal des Sciences naturelles de Belgique, Rue 
Vautier 29, 1000 Brussels, Belgium (e-mail: 
osgpauwels@hotmail.com).  

CAUDATA 

AMBYSTOMA LATERALE (Blue-Spotted Salamander). HABI-
TAT. On 6 April 2001, a gravid female Ambystoma laterale was 
collected at George Wyth Memorial State Park, Cedar Falls, Black 
Hawk County, Iowa, USA. On 7 April 2001, a male (evidenced by 
a swollen cloaca) was collected at the same locality. Ambystoma 
laterale are listed State Endangered by the Iowa Department of 
Natural Resources and are only found at two sites within the State, 
Behrens Ponds, Linn County, and George Wyth Memorial State 
Park, Black Hawk County. 

Before this study, only one individual of A. laterale had been 
reported (by a park visitor) at the George Wyth Memorial State 
Park site (1996) since the completion of the Hwy 218 expansion 
project in 1989, which runs adjacent to the park. It was feared 
Ambystoma laterale had been extirpated from the George Wyth 
site because of the altered hydrology caused by the highway ex-
pansion. Both specimens were returned to the exact locations where 
they were found. Future research will concentrate on gaining an 
accurate estimate of the size and genetic diversity of this geographi-
cally disjunct population. 

We thank Gary Dusenberry (Director of George Wyth Memo-
rial State Park) and the students of Field Zoology at UNI for their 
assistance. We also thank James W. Demastes for confirming the 
species identification and the opportunity to search for the sala-
manders under Iowa DNR permit number SC-5530101. 

Submitted by DAVID WOJNOWSKI, NCDENR/Division of 
Water Resources, 1611 Mail Service Center, Raleigh, North Caro-
lina, 27699-1611, USA; CRAIG A. MALLICOAT and RYAN 
L. WELCH, Department of Biology, 2438 McCollum Science 
Hall, University of Northern Iowa, Cedar Falls, Iowa, 50614, USA. 

AMBYSTOMA MACRODACTYLUM KRAUSEI (Northern 
Long-toed Salamander). VOCALIZATION. Vocalization has 
been documented in many terrestrial salamanders, often in asso-
ciation with defensive or aggressive behavior (Licth 1973. Can. J. 
Zool. 51:1055-1056; Brodie 1978. Copeia 1978:127-129). On 24 
April 2001 at a wetland near Lost Horse Creek in the Bitterroot 
Mountains, Montana, USA (46°05'91"N, 114°15'82"W), a male 
Ambystoma macrodactylum krausei in breeding condition twice 
made a squeaking noise and three times produced a series of rapid 
clicks while being manipulated for photographs. The squeaks were 
produced with the mouth closed and might have been caused by 
expelling air through the nostrils. The clicks were produced by 
the salamander inflating its body and rapidly snapping its jaws 2-
3 times. Both types of sound were audible from 0.5 m. Biological 
significance of the noises is uncertain because no defensive pos-
tures or aggressive movements were observed. 

Submitted by BLAKE R. HOSSACK, Division of Biological 
Sciences, University of Montana, Missoula, Montana 59812, USA 
and Aldo Leopold Wilderness Research Institute, 790 East 
Beckwith Avenue, Missoula, Montana 59807, USA; e-mail: 
blake_hossack@usgs.gov.  

DESMOGNATHUS CAROLINENSIS (Carolina Mountain 
Dusky Salamander) and PLETHODON WELLERI (Weller's 
Salamander); DESMOGNATHUS MONTICOLA (Seal Sala-
mander) and DESMOGNATHUS WRIGHTI (Pygmy Sala-
mander). GYRINOPHILUS PORPHYRITICUS (Spring Sala-
mander) and DESMOGNATHUS OCOEE (Ocoee Salamander). 
INTRAGUILD PREDATION. Plethodontid salamanders are 
generalist predators as well as competitors, and thus fit the defini-
tion of intraguild predators (Polis et al. 1989. Annu. Rev. Ecol. 
Syst. 20:97-330). Hairston (1986. Amer. Nat. 127:266-291) ex-
perimentally demonstrated that both predation and competition 
structure salamander ensembles of Desmognathus. However, there 
is a paucity of records of interspecific predation by salamanders 
(perhaps because habitat partitioning effectively reduces opportu-
nities for size-mediated predation) and the idea that predation is a 
significant ecological factor in structuring salamander ensembles 
has been questioned (Camp 1997. J. Herpetol. 31:613-616). Here I 
document three different predator-prey interactions based on dis-
gorged stomach contents of wild caught salamanders. On 9 Septem-
ber 1995, a large (SVL 58.6 mm) gravid Desmognathus carolinensis 
was collected along Grandfather Trail on Grandfather Mt., Avery 
Co, North Carolina (USA) that disgorged a partially digested 
Plethodon welleri (TL 58 mm). On 20 June 1995, an adult 
Desmognathus monticola collected at Glade Gap, Nantahala Moun-
tains, Macon Co., North Carolina disgorged a partially digested 
Desmognathus wrighti, not previously reported from this area. In 
September 1987 I flushed the stomach of an adult Gyrinophilus 
porphyriticus captured at Whiteside Mountain, Jackson Co., North 
Carolina; it disgorged a large male Desmognathus ocoee (SVL >50 
mm). 

These observations document three different predator-prey inter-
actions involving six different species. In each case, not surprisingly, 
the larger individual ate the smaller individual, suggesting that body 
size evolution in plethodontids that coexist with other species of sala-
manders can drastically alter a species' role as predator or prey. For 
example, the large body size attained by Desmognathus carolinensis 
at high elevations throughout its range may be an example of eco-
logical release. At these high elevation sites, it occupies a territory 
largely devoid of the large aquatic species (e.g., D. monticola, D. 
quadramaculatus, and Gyrinophilus porphyriticus) that normally prey 
upon the smaller species. Such ecological release may drive evolu-
tion of body size in high elevation populations of D. ocoee and D. 
carolinensis allowing these species to take on the role of dominant 
predator to prey upon smaller species. 

Submitted by JOSEPH BERNARDO, Department of Biology, 
Frostburg State University, 101 Braddock Road, Frostburg, Mary-
land 21532, USA; e-mail: jbernardo@frostburg.edu.  

GYRINOPHILUS PORPHYRITICUS (Spring Salamander). 
MALE COMBAT. Behavioral interactions among plethodontid 
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salamanders in the field are scarce, particularly in less common 
species, and sexual behavior of many species has never been ob-
served in the field (Arnold 1977. In Taylor and Guttman [eds.], 
Reproductive Biology of Amphibians, pp. 141-183, Plenum Press, 
New York). There is little published information about sexual be-
havior in spring salamanders. Bishop (1941. Salamanders of New 
York. Bull. New York State Mus. No. 324, Albany, New York) pro-
vided a detailed description (pp. 243-244) of an interaction between 
two specimens in the field, that he presumed to be a courting pair. 
This observation was also reported by Petranka (1998. Salamanders 
of the United States and Canada. Smithsonian. Inst. Press, Washing-
ton, D.C.). Bishop's description of Gyrinophilus courtship differs 
significantly from the elaborate courtship including tail-straddle walk 
that typifies courtship in the Plethodontidae (Arnold 1977, op. cit.) 
and that reported for closely related Pseudotriton (Organ and Organ 
1968. Copeia 1968:217-223). It also differs from the description 
provided by Beachy (1997. Herpetologica 53:289-296) based on 
extensive observations from staged laboratory encounters. 

On 21 September 1995 at Whiteside Mountain, Jackson County, 
North Carolina (USA), we encountered two large (SVL 86.7 mm 
and 90.6 mm) G. porphyriticus engaged in behavior remarkably simi-
lar to that described by Bishop. The two salamanders were in a shal-
low pool (-10 cm) in a small stream at the base of a rock face. The 
animals wrestled and writhed while biting each other aggressively. 
The behavior we observed resembled the aggressive interactions re-
ported for many species of plethodontids (reviewed by Arnold 1977, 
op. cit.). After watching the salamanders engage in this behavior for 
about 10 minutes, they were collected and sacrificed the next day. 
Dissection revealed that both individuals were males, meaning that 
these behavioral interactions and probably those reported by Bishop 
(1941, op. cit.) are male-male agonistic behavior (sexual interfer-
ence: Arnold 1976. Z. Tierpsychol. 42:247-300) rather than court-
ship behavior. The two specimens have been deposited in the North 
Carolina State Museum of Natural Sciences (NCSM 62159-62160). 

Submitted by JOSEPH BERNARDO, Department of Biology, 
Frostburg State University, 101 Braddock Road, Frostburg, Mary-
land 21532, USA (e-mail: jbernardo@frostburg.edu)  and STEVAN 
J. ARNOLD, Department of Zoology, Oregon State University, 
Corvalis, Oregon 97331, USA. 

NECTURUS MACULOSUS (Mudpuppy). PREDATION. Pre-
dation on mudpuppies is not well documented. Herein I report 
predation on mudpuppies by mink (Mustela vison). During July 
2001, Steven and Maureen Maslak of Rome, Maine, observed an 
adult mink carrying a mudpuppy in its mouth on the shore of Long 
Pond. The Maslaks often observe mink at this site, and often cap-
ture mudpuppies in their minnow traps. To my knowledge this is 
the first report of such predation. 

Submitted by MICHAEL J. LITTLE, 82A Summer Street, 
Waterville, Maine 04901, USA; e-mail: brca@gwi.net.  

NOTOPHTHALMUS VIRIDESCENS (Eastern Red-Spotted 
Newt). PREDATION. No significant predation on adult eastern 
red-spotted newts, Notophthalmus viridescens, has been docu-
mented in the wild. Natural predation on the toxic adult newts 
might help explain their cryptic dorsal coloration. 

During late September 1998, two female newts were placed in a 

Flo. 1. Examples of limb predation on adult Notophthalmus viridescens. 

minnow trap overnight in Binghamton University's Nature Pre-
serve pond (Broome County, New York, USA), and one experi-
enced limb and tail predation that provided the impetus for further 
investigation of newt predation. At 1700 h on 25 September and 2 
and 9 October 2000 at the same site, three newts were placed in 
each of nine minnow traps set ca. 7 m apart, 45 cm deep, and 1.0 
m from shore. Trap checks at 1000 h the following mornings re-
vealed no newt captures. On 26 September, two of the 27 newts 
had disappeared and 11 had serious or fatal injuries: all lost limbs 
(Fig. 1), four had partial or total tail loss, and one had only the 
spine, head, and dorsal skin remaining (Fig. 2). On 3 October, one 
of the 27 newts was missing and one had lost a limb. No newts 
were injured or missing on 10 October. The first frost of the year 
occurred between the first and second trapping sessions, and two 
frosts occurred between the second and third. Injuries seemed to 
have been inflicted from outside the traps because many newts 
were found with their bodies partially pulled through the trap mesh. 
The predation seems to be crepuscular or nocturnal, as we have 
over 1500 newt captures in 3000 h of diurnal trapping (1000-1700 
h) at the same population from March until June of 1999 and 2000 
without an incident of predation (unpublished). 

These are the first observations of natural and significant preda- 

Flo. 2. Example of tail and ventral surface predation on adult 
Notophthalmus viridescens. 
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tion on adult eastern red-spotted newts. Many predator species 
can be ruled out either because they are not found at our site (cray-
fish), were concurrently captured in traps with newts during the 
day without predation (fish, dragonfly larvae), repeatedly reject 
newts as food (fish, water snakes, garter snakes: Hurlbert 1970. J. 
Herpetol. 4:47-55), are diurnal foragers (painted turtles: Johnson 
1997. The Amphibians and Reptiles of Missouri. Missouri Dept. 
Conserv., Jefferson City, Missouri. 163 pp.), or are incapable of 
removing newt limbs (water beetles and bugs have piercing mouth-
parts: Peckarsky et al. 1990. Freshwater Macroinvertebrates of 
Northeastern North America. Cornell University Press, Ithaca, New 
York. 138 pp.). However, snapping turtles (Chelydra serpentina) 
have consumed adult newts and newt limbs in the laboratory 
(Hurlbert, op. cit.), and use a combination of sucking and rapid 
head movements to bite off sections of prey (Lagler 1943. Am. 
Midl. Nat. 29:257-312), which would be necessary to draw newt 
limbs through the trap mesh for seizing. Additionally, at a similar 
latitude (ca. 45°N, Ontario, Canada), snapping turtles are crepus-
cular and entered winter dormancy as temperatures dropped dur-
ing October, matching the timing of our predation declines (Obbard 
and Brooks 1981. Copeia 1981:630-637). Future studies will con-
firm whether snapping turtles consume newts in the wild. 

Submitted by JASON R. ROHR and DALE M. MADISON, 
Department of Biological Sciences, Binghamton University, 
Binghamton, New York 13902, USA; e-mail (JRR): 
jrohr@uky.edu . 

SPELEOMANTES AMBROSH (Ambrosi's Cave Salamander). 
ALBINISM. The European plethodontid salamander 
Speleomantes ambrosii is endemic to a small area between Tuscany 
and Liguria in NW Italy (Lanza et al. 1995. Mus. Reg. Sci. Nat., 
Monografie, Torion, 16:368 pp.). While conducting research in a 
karstic area near the town of La Spezis (Liguria), an albino adult 
female S. ambrosii (SVL 65 mm; mass 3.8 g) was observed on 5 
and 12 August 2001 in an artificial tunnel with several other 
normally-pigmented individuals. The specimen had reddish eyes 
with blood vessels visible through the skin (Fig 1.). Only light 

FIG. 1. The albino female Speleomantes ambmsii from La Spezia, Liguria 
NW.  

yellow pigmentation was visible on the back, and thus this 
salamander can be considered a partial albino with xanthophores 
(Drykacz 1981. SSAR Herpetol. Circ. 11:131 pp.). This is the first 
report of albinism in the European plethodontid salamander genus 
Speleomantes. 

Herpetological research on cave salamanders was authorized 
by Italian Ministry of Environment (research permit 98-028-CC-
98-13). 

Submitted by STEFANO CORSINI and MIRKO FERRETTI, 
Gruppo Speleologico Lunense, La Spezia, Italy; MAURO 
VALERIO PASTORINO and ALLESSANDRO PRATI, 
Gruppo Speleologico Ligure Arturo Issel, Busalla, Genova, Italy; 
GABRIELE ALARIO and SEBASTIANO SALVIDIO, 
Dipartimento per lo Studio del Territorio e delle sue Risorse 
(DIP.TE.RIS), Corso Europa 26, 1-16132 Italy. 

ANURA 

ASCAPHUS TRUEI (Tailed Frog). ALBINISM. On 8 July 1996, 
we captured an albino Ascaphus truei larva in the South Fork of 
Quartz Creek, Clatsop County in the northern Coast Range of 
Oregon, USA. The larva was of similar developmental stage (rear 
limb buds) and size as other non-albino larvae captured during 
that sample (mean ± SD: SVL 13.1 ± 2.0 mm, TL 40.3 ± 2.7 mm; 
N = 73). The larva was almost completely lacking pigmentation 
on dorsal and ventral surfaces, but possessed a slight pink/orange 
hue, which was more concentrated in the eyes. Its coloration con-
trasted markedly with other larvae from the site, which were pre-
dominately the more typical dark brown or black. The animal thus 
fits the description of an albino (Dyrkacz 1981. SSAR Circular 
No. 11. 31 pp.). To our knowledge, there are no instances of albi-
nism or leucisticism reported for Ascaphus truei, a primitive anu-
ran endemic to the Pacific Northwestern U.S. and southwestern 
Canada. The frequency of albinism in Ascaphus truei remains 
unknown, but our surveys over the last 4+ years have revealed no 
other examples in Oregon. 

Submitted by CHRISTOPHER A. PEARL, U.S. Geological 
Survey, Forest and Rangeland Ecosystem Science Center, 3200 
SW Jefferson Way, Corvallis, Oregon 97331, USA (e-mail: 
christopher_pearl@usgs.gov),  DONALD J. MAJOR, Department 
of Fisheries and Wildlife, Utah State University, 5210 Old Main 
Hill, Logan, Utah 84321, USA, and R. BRUCE BURY, U.S. 
Geological Survey, Forest and Rangeland Ecosystem Science 
Center, 3200 SW Jefferson Way, Corvallis, Oregon 97331, USA. 

BUFO CALIFORNICUS (California Arroyo Toad). HABITAT 
and POPULATION STATUS. In the coastal and foothill drain-
ages of southern California and northwestern Baja California, 
Mexico, populations of the endangered Bufo califorincus are of-
ten associated with open to partially open stream terraces, shal-
low permanent or intermittent streams and pools, and sand and 
gravel stream bottoms free of vegetation from periodic flooding 
(McLaughlin and Stephenson 2001. Fed. Register 66[26]:9414-
9474). Although several authors have studied the species' ecology 
in coastal drainages and, to a lesser extent, in upland habitats of 
southern California, reports on the natural history, distribution, 
and status of B. californicus in Baja California are lacking (U.S. 
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Fish and Wildlife Service 1999. Arroyo southwestern toad (Bufo 
microscaphus californicus) Recovery Plan. USFWS, Portland, 
Oregon. 119 pp.). Currently, B. californicus is distributed disjunctly 
in northwestern Baja California from the coastal plains (e.g., Rio 
San Vicente, Rio San Telmo, Rio Santo Domingo), inland foot-
hills (e.g., Cation Agua Caliente, Ojos Negros, Rio Valladores, 
Rancho San Antonio, Arroyo San Rafael), peninsular range of the 
Sierra San Pedro Martir (e.g., Mision San Pedro Martir, La Grulla 
at 2157 m, Santo Tomas), and south to Arroyo Simon, ca. 16 km 
southeast of San Quintin (Gergus et al. 1997. Herpetol. Rev. 28:47). 

We report on the habitat, recruitment, and present status of a 
new population of Bufo californicus in the coastal drainage of the 
Rio Guadalupe, La Mision (La Mision de San Miguel), Baja Cali-
fornia, Mexico. The Rio Guadalupe and its tributaries, herein 
recognizied as a third order stream (see Sweet 1992. Initial Report 
on the Ecology and Status of the Arroyo Toad [Bufo microscaphus 
californicus] on the Los Padres National Forest of southern Cali-
fornia, with management recommendations. Report USDA Forest 
Service, Los Padres National Forest, Goleta, California), mean-
ders nearly 90 km west of its headwaters in the western foothills 
of the Sierra Juarez (elev. 1700 m ) and drains ca. 1960 km 2  of 
watershed before reaching the Pacific Ocean. 

We conducted surveys at three sites, Puente La Mision 
(32°5.838'N, 116° 51.344'W, elev. 9 m), Canada Los Alisos 
(32°6.103'N, 116°48.495'W, elev. 19 m), and Rancho Viejo (32° 
5.913'N,116° 47.425'W, elev. 23 m) during April—July 2001. These 
sites are within the coastal Rio Guadalupe drainage (stream length 
7 km, stream gradient 2 m/km) in close proximity to where B. 
californicus were previously observed (C. Mahrdt, 1995 unpubl. 
field notes). The westernmost Puente La Mision site is located 2.4 
km east of the Pacific Ocean and 0.8 km east of any tidal influ-
ence. Since 1973, the habitat of the lower drainage has been se-
verely altered by grazing, agriculture, dredging, and sand mining 
activities and within the last four years these activities have ex-
tended nearly 3 km upstream (Mahrdt, pers. obs.). Numerous man-
made cattail (Typha sp.) ponds and channels < 2.5m in depth in 
association with stockpiles of alluvial sand and rock currently are 
scattered throughout much of the drainage. The extensive stre-
ambed alteration has resulted in a series of barren to sparsely veg-
etated stream terraces dominated by non-native vegetation (e.g, 
Tamarisk sp., Bromus sp.) along with relictual and recruiting na-
tive vegetation (e.g., Baccharis sp., Iva sp.). Further upstream, 
several ponds < 0.5 m in depth fed by subsurface aquifers have 
been created because of the heavy mining and export of alluvial 
soils. These ponds were largely unvegetated, although some of 
the presumably older basins supported large, floating mats of 
Ceratophyllum sp. and isolated patches of cattail. In addition, these 
ponds occurred on and were surrounded by barren unconsolidated 
alluvium with a sparse scatter of herbs (Sonchus sp.) and seedling 
shrubs (Nicotiana sp., Salix sp.). 

On 14 April, two of us (CRM and SJZ) conducted a nocturnal 
survey along a 200 m portion of stream at the Puente La Mision 
site. At 2205 h, 12 males were calling and a pair was observed in 
amplexus in a shallow (< 10 cm), slow moving stream covered 
with a dense layer of algae and watercress (Rorippa sp.). Larvae 
were observed in large numbers (ca. 200) in small pools made by 
the hoof prints of horse and cattle. The air temperature was 10.8°C 
and the relative humidity 81% at 2200 h. The streambed lacked a  

gravel or pebble substrate and was composed of fine sandy-clay 
soil covered by a dense and heavily grazed mat of non-native 
grasses, (e.g., Paspalum sp.) intermixed to a lesser extent with a 
variety of herbaceous annuals, (e.g., Ranunculus sp., Cotula sp., 
Anemopsis califomica, Anagallis sp., Plantago major), seedling 
shrubs (e.g., N. glauca, Salix sp.), and halophytes (e.g.  
Heliotropium sp., Distichlis sp.). 

During the evening (ca. 2100-2330 h) of 8 June and morning 
(ca. 0630-0830 h) of 9 June, two of us (CRM and REL) con-
ducted surveys at all three sites. At Puente La Mision, only one 
subadult B. californicus (SVL 52 mm; mass 16 g) was seen active 
on the stream terrace at 2150 h. Adult toads, metamorphs, and 
tadpoles were not observed although predators such as crayfish 
(Procambarus sp.) and bullfrog (Rana catesbeiana) were present 
in the stream. Further upstream at the Canada Los Alisos site, six 
adult male toads (SVL 68-72 mm; mass 32-41 g) were seen at 
night (2230-2330 h) in shallow water at the edge of a recently 
constructed 0.5 ha pond. Approximately 100 metamorphs (SVL < 
2 cm) were found on the steep banks of the pond and associated 
artificial terraces. During the cool overcast conditions that morn-
ing, metamophs (ca. 300) were present on quarry roads and ter-
races within 100 m of six artificial ponds (0.25-0.75 ha ) along 2 
km of riverbottom at the Rancho Viejo site. Metamorphs occurred 
along with low numbers of juvenile Hyla regilla and Bufo boreas 
and were highly conspicuous against the sparse vegetation and 
open sand terraces at recently quarried sites. Several juvenile B. 
californicus were found crushed presumably by sand and gravel 
truck traffic in this area. 

A daytime inspection (0945-1245 h) of the sites by CRM and 
SJZ on 22 July failed to locate B. californicus of any life stage. 
The stream at the Puente La Mision site and smaller ponds at the 
Rancho Viejo site had dried up since our 8 June visit. 

Our observations suggest that artifical ponds and man-made 
stream terraces may play a role in the breeding biology of B. 
californicus. Price and Sullivan (1988. Cat. Amer. Amphib. Rept. 
415.1-415.3) commented on the increased utilization of artificial 
habitat sites of B. californicus. Although anthropogenic habitat 
modification (e.g., grading, off-road vehicle use, overgrazing, 
mining, and dredging) has clearly contributed to the decline of B. 
californicus populations (Sweet, op. cit.), some aspects of these 
disturbances might contribute to an increase in potential breeding 
sites and recuritment, at least in the short term. Sand mining of the 
Rio Guadalupe has eliminated most of the vegetative cover and 
has created large areas of exposed, friable alluvium proximal to 
shallow pools. In this case, such a disturbance might be beneficial 
in that it mimics the effects of natural disruptive forces (e.g., sea-
sonal floods) which ordinarily create open terraces and shallow 
oxbow pools in high-energy, dynamic river systems such as the 
Rio Guadalupe. Stream alteration and the construction of wells 
and pumping stations are used to supply water to the nearby agri-
cultural areas. It is not clear what effect the region's hydrology 
might have on the long-term viability of B. californicus; however, 
any substantial drop in water table depth would be expected to 
attenuate the river's capacity to flood and subsequently scour ad-
jacent creek terraces. Future surveys in the Rio Guadalupe drain-
age as well as other major drainages and their tributaries in north-
west Baja California will help provide a more thorough under-
standing of the distribution, habitat characteristics, and popula- 
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tion trends of B. californicus in this region. 
We thank B. D. Hollingsworth and K. R. Beaman for comments 

and criticisms on the manuscript and providing museum locality 
records. We extend our gratitude to C. Brown for his efforts in 
photographing various aspects of the coastal Rio Guadalupe drain-
age. Voucher slides were deposited at the Los Angeles County 
Museum of Natural History (LACM-PC 1365a—e). 

Submitted by CLARK R. MAHRDT, Herpetology Department, 
San Diego Natural History Museum, P.O. Box 1390, San Diego, 
California 92112, USA, ROBERT E. LOVICH, AC/S Environ-
mental Security, Box 555008, Marine Corps Base, Camp 
Pendleton, California 92055-5008, USA, and SALVATORE J. 
ZIMMITTI, P&D Environmental, 401 West "A" Street, San Di-
ego, California 92101, USA. 

BUFO FOWLER' (Fowler's Toad). PREDATION. Bufo fowleri 
reaches its northern limit in Ontario, Canada on the Lake Erie 
shoreline (Green 1989. Can. Field Nat. 103:486-496). In Canada 
it is listed as a threatened species (Committee on the Status of 
Endangered Wildlife in Canada) largely because of disjunct popu-
lations and fluctuating abundance (Green 1997. Herpetol. Conserv. 
1:45-56). Although threatened, there is little information regard-
ing B. fowleri predators in Canada. Herein we report observations 
made of predation on a male B. fowleri by a male bullfrog (Rana 
catesbeiana). 

On 11 May 2001, a male R. catesbeiana was spotted at a known 
Bufo fowleri breeding pond. Upon hand capture, the bullfrog 
`screamed' and it was possible to see B. fowleri hind limbs inside 
the bullfrog's throat. The toad was immobile and covered in mucus 
after removal from the bullfrog (Fig. 1). The toad was kept in a 
plastic bag, until movement returned (two hours), and then released 
at the same location the next day. These observations were made 
in a dune pond near Long Point Ontario, Canada (N42.575686, 
W080.472468). The area is locally dominated by Typha sp., 
Populus sp., and in the spring of 2001 was ca. 60 m from the Lake 
Erie shoreline. 

FIG. 1. Male Bufo fowleri being extracted from a male Rana catesbeiana. 
Photo by Dan Brouilette. 

Submitted by M. ALEX SMITH (e-mail: 
alex.smith@mcgill.ca)  and DAVID M. GREEN Redpath 
Museum, McGill University, 859 Sherbrooke Street West, 
Montreal, PQ, H3A 2K6, Canada. 

ELEUTHERODACTYLUS FITZINGERI (Common Rain Frog). 
CLUTCH SIZE and PARENTAL CARE. On 29 March 2001 
we found a brooding adult female (SVL 51 mm) Eleutherodactylus 
fitzingeri. The specimen was under a pile of sticks and coffee leaf 
litter, 4.38 km SE San Vito, Los Angeles (08°47'22.4"N, 
82°56'40.1"W, 1006 m elev.), Coto Brus District, Puntarenas 
Province, Costa Rica. The original vegetation (pre-montane rain 
forest; Holdridge et al. 1971. Forest Environments in Tropical Life 
Zones: A Pilot Study. Pergamon Press) had been transformed into 
coffee plantations and pasture lands. The nest was in a small cavity 
on the ground and contained a clutch of 85 eggs (each ca. 2 mm 
diameter) The clutch of round and yellowish eggs was bunch-
shaped and without jelly or foam to join or to protect the eggs. 
When we removed the sticks and leaves the female remained over 
the nest in a protective attitude. However, when the female was 
picked up she voided urine, perhaps as a defensive behavior. When 
the female was returned to the nest site, she again covered the nest 
with her body. Color slides of the specimen were taken and 
deposited at the Museo de Zoologia, Facultad de Ciencias, UNAM 
slide collection. 

Submitted by FERNANDO MENDOZA QUIJANO, Instituto 
Tecnologico Agropecuario de Hidalgo, Apdo. Postal 094, Huejutla 
de Reyes, C.P. 43000, Hidalgo, Mexico, GEORGINA SANTOS-
BARRERA, Museo de Zoologia, Fac. Ciencias, UNAM. A.P. 70-
399, C.P. 04510, Mexico, and JESUS PACHECO-
RODRIGUEZ, Instituto de Ecologia, UNAM. A.P. 70-275, C.P. 
04510, Mexico, DF. 

EPIPEDOBATES FEMORALIS (NCN). DIET. The dendrobatid 
frog Epipedobates femoralis occurs in the lowland forests of 
Guyana, Surinam, and French Guiana, and in the Amazon drain-
age of Colombia, Ecuador, Peru, and Brazil (Frost 2000. Amphib-
ian Species of the World: An Online Reference V2.20 [September 
2000]). On 18 February 2001 we captured a female E. femoralis 
(33 mm TL) at Reserva Florestal Adolfo Ducke, Amazonas, Bra-
zil (03°08'S, 60°04'W). Upon capture the frog immediately re-
gurgitated a live juvenile Anolis fuscoauratus (40 mm SVL). The 
lizard remained immobile for 20 minutes, and then walked off. 
Due to the lack of collecting permits, the lizard and frog were 
released. 

Ants and termites are the main diet of E. femoralis (Toft 1980. 
Oecologia [Berlin] 45:131-141; Caldwell 1996. J. Zool. London 
240:75-101). To our knowledge, this is the first report of preda-
tion on lizards by frogs in the family Dendrobatidae. 

Financial support was provided to A.P. Lima by CNPq (Auxflio 
a Pesquisa N° 460233/00-9). 

Submitted by GRAZIELA M. BIAVATI, ALBERTINA P. 
LIMA, and CAROLINA TOSI, Coordenacao de Pesquisas em 
Ecologia, Instituto Nacional Pesquisas da Amazonia, CP 478, 
69011-970, Manaus, Amazonas, Brazil. 

HYLA PUNCTATA (NCN). DIET. Hyla punctata is widely dis-
tributed in the Neotropical region, from Colombia to French Guiana 
and south through Brazil, Bolivia, and Paraguay. Within Argen-
tina, it occurs in the provinces of Formosa and Chaco (Cei 1980. 
Amphibians of Argentina. Monit. Zool. Ital. [NS] Monog. 2:609). 
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TABLE 1. Prey consumed by Hyla punctata (N = 19) from Santa Fe 
Province, Argentina. No. = number of prey items; % Total = percentage 
taxa in the total number of prey; % Vol = percentage of each prey volume 
(mm3); Freq. = number specimens containing prey; % Occ. = percentage 
occurrence. 

Taxa 	 No. 	% Total % Vol Freq. % Occ. 
(mm3 ) 

INSECTA 
Hymenoptera 16 20.2 15.6 6 31.6 
Diptera 45 57 31.2 11 57.9 
Coleoptera 13 16.4 31.2 9 47.4 

ARACHNIDA 
Aranae 5 6.3 6.2 4 21.1 
Unidentified 
arthropod parts 

15.6 10 52.6 

TOTAL 79 100% 100% 

Although many aspects of ecology of Hyla punctata were dis-
cussed by Gallardo (1987. Anfibios Argentinos. Gufa para su 
Identificacion. Biblioteca Mosaico, 98 pp.) the diet of this hylid 
frog has not been described. 

Between 15 December 1999 and 2 February 2001 we collected 
19 specimens (8 males, mean SVL = 20.23 mm ± 8.81 mm and 11 
females, mean SVL = 19.35 mm ± 3.06 mm) The samples were 
taken in two semi-permanent ponds of Santa Fe Province, Argen-
tina (31°35'S, 60°41'W). Frogs were captured by hand between 
2000 and 2300 h and preserved in 10% formalin. Analysis of the 
stomach contents suggests that H. punctata has a carnivorous diet, 
composed mainly of arthropods. The most frequently taken prey 
items were dipterans (N = 45; 57%) and hymenopterans (N = 16; 
20%). These results suggest that H. punctata has a sit and wait 
foraging behavior for capturing prey. Table 1 summarizes these 
results. 

Submitted by JAVIER A. LOPEZ (e-mail: inali@ceride.gov.ar),  
PAOLA M. PELTZER (e-mail: paolapeltzer@hotmail.com,  and 
RAFAEL C. LAJMANOVICH, National Institute of Limnology, 
Jose Macia 1933, 3016 Santo Tome, Santa Fe, Argentina. 

LIMNONECTES LIMNOCHARIS (Paddy Frog): PREDA-
TION. Herein we report predation of Limnonectes limnocharis 
by four species of colubrid snakes collected during July 1989 at a 
single locality in west-central Thailand, precisely 25 km NW of 
Lan-Sak, 65 km NW of Uthai-Thani, ca. 220 km NW Bangkok, 
110 m elevation, in Uthai Thani Province. Juvenile L. limnocharis 
were found in the stomachs of the following snakes: one in a 
Dendrelaphis pictus (Institut Royal des Sciences naturelles de 
Belgique IRSNB 15587; SVL 497 mm), two in a Enhydris plumbea 
(IRSNB 15589; SVL 215 mm), one in a Ptyas korros (IRSNB 
15590; SVL 826 mm), three in a Xenochrophis flavipunctatus 
(IRSNB 155927; SVL 340 mm), and one in another X. 
flavipunctatus (IRSNB 15593; SVL 297 mm). No other prey items 
were detected in the stomach of these snakes. Although the list of 
ophidian predators on L. limnocharis at Lan-Sak is undoubtedly 
longer, this report is indicative of the high predation pressure on 
L. limnocharis at some localities and hence its importance in the 
local trophic chain. 

We thank G. Lenglet, G. Coulon (IRSNB) and R. Peuchot 
(Universite Libre de Bruxelles, Brussels). 

Submitted by OLIVIER S. G. PAUWELS, Department of 
Recent Vertebrates, Institut Royal des Sciences naturelles de 
Belgique, Rue Vautier 29, 1000 Brussels, Belgium; e-mail: 
osgpauwels@hotmail.com.  

PHYLLOMEDUSA HYPOCHONDRIALIS AZUREA (Orange-
legged Leaf Frog). METAMORPH BEHAVIOR. Wiping of skin 
secretions in metamorphic Phyllomedusa hypochondrialis azurea 
is reported. The specimen (SVL 2.08 cm) was collected on 8 Dec 
2000, near the town of Tavai, Reserva San Rafael (26°18'27"S; 
55°40'29"W), Department of Cazaapd, Paraguay during a survey 
conducted by the Natural History Museum and Biodiversity Re-
search Center (KUNHM BRC) of the University of Kansas and 
the Museo Nacional de Historia Natural del Paraguay (MNHNP). 
The specimen was collected at night in 0.5 m high grass, at the 
edge of a cattle pond utilized by several species of anurans; hu-
midity was high and the temperature was ca. 26°C. On the follow-
ing day, we observed the wiping behavior at mid-day (1100 h) 
while the metamorph was perched on a branch. Mid-day tempera-
tures during this behavior were ca. 37.7°C. The specimen is de-
posited at KUNHM BRC (KU 290892). 

The behavior was consistent with the description by Blayloch 
(1976. Copeia 1976:283-295) and began with the frog rubbing its 
dorsum and pelvic region with the hind limbs. Secretions appeared 
to be concentrated on the dorsum of the pelvic region, where lipid 
glands presumably are present in metamorphs as well as adults 
(Fig. 1). The right foot was raised and pronated to grasp and wipe 
the right flank and left leg; subsequently the dorsum was wiped 
posteriorly-anteriorly. Once the parotoid gland was reached, the 
metamorph proceeded to wipe its shoulder, elbow, and forearm. 
While the forearm was being wiped, the dorsal surface of the fe-
mur was also reached and covered with secretions. This motion 
was repeated on the left side with the left foot. A more intricate, 
scissors-like pattern of wiping the femurs was employed, with both 
feet wiping simultaneously, the right foot wiping the left and visa 
versa. After wiping the back, the juvenile used its hands to smear 
the head and chest with secretions (Fig. 2). Wiping the head began 
by pronating the hand and grasping the parotoid region, with Digit 
I (i.e., thumb) directed ventrally and Digits II-IV directed 
dorsomedially over the parotoid gland. Wiping of the body with 

FIG. 1. Regularly arranged dorsal glands of Phyllomedusa 
hypochondrialis azurea. 
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FIG. 2. Phyllomedusa hypochondrialis azurea metamorph wiping se-
cretions on its body with pronating hind limb. 

FIG. 3. Metamorph wiping secretions on its head with pronating fore-
limb. 

the forelimb began at the parotoid, then progressed towards the 
face and snout, and postventrally over the belly. Once a wiping 
motion was initiated, the individual would continue it to a certain 
point and would restart from the original point of initiation; rub-
bing was not observed. When the entire body had been wiped, the 
juvenile entered a torpid state. To our knowledge, this is the first 
report of wiping behavior in a phyllomedusine metamorph, and 
may be the first for any anuran metamorph. 

We thank J. Simmons and Nancy Lopez de Kolchalka for di-
recting the KUNHM BRC and the MNHNP participation in a 
herpetofaunal survey of the Reserva de San Rafael. We also thank 
C. A. Sheil, 0. Torres, and L. Trueb for suggesting revisions to 
improve this manuscript. 

Submitted by HUGO ALAMILLO and JENNIFER B. 
PRAMUK Division of Herpetology, KU Natural History Museum 
and Biodiversity Research Center, 1345 Jayhawk Boulevard, 
Lawrence, Kansas 66045-7561, USA; e-mail (HA): 
atelopus @ku.edu ; (JBP): pramuk@ku.edu . 

PLETHODONTOHY LA TUBERATA (NCN). DEFENSIVE 
BEHAVIOR. During a herpetological survey in January 1993 at 
Forestry Station of Manjakatompo (Ankaratra Massif, 
Antananarivo Province, Madagascar; 19°21'S, 47°18'E; ca. 1700 
m), we observed a peculiar defensive behavior of the cophyline 

microhylid Plethodontohyla tuberata. The individual (a male) was 
captured and handled to be photographed. Disturbed, it lowered 
the head, closed the eyes, and inflated the body. More or less si-
multaneously the frog extended the hindlimbs and, hanging on 
the inner side of the feet, he elevated the posterior part of the body, 
showing light spots, which are usually hidden in the inner surface 
of the thighs. The dorsal dermal glands exuded copious quantities 
of a thick, whitish, and sticky secretion. This secretion was visible 
on the back for several minutes, later losing its density and color. 
Such a defensive behavior is not associated with an overall apose-
matic coloration, although the inguinal spots in this and in related 
species (e.g., P. laevipes) have an evident aposematic significance. 
Such a defensive behavior has not been documented previously in 
the genus Plethodontohyla. However, a comparable behavior was 
reported for Balebreviceps hillmani from Ethiopia, (Largen and 
Drewes 1989. Trop. Zool. 2:13-30). Among the Malagasy 
microhylids, a similar antipredator strategy is known in the to-
mato frog, Dyscophus antongili (Pintak 1987. Salamandra 23[2/ 
31:106-121). However, in D. antongili inflation of the body and 
the production of a toxic secretion is accompanied by a clear apose-
matic (orange-red) coloration. 

Submitted by RICCARDO NINCHERI, Via Empolese, 85/B, 
San Vincenzo a Toni, 1-50020 Scandicci (Fi), Italy, and FRANCO 
ANDREONE, Sezione di Zoologia, Museo Regionale di Scienze 
Naturali, Via Giolitti, 36, 1-10123 Torino, Italy; e-mail: 
frand@tin.it.  

PSEUDACRIS TRISERIATA TRISERIATA (Western Chorus 
Frog). REPRODUCTION. Western chorus frogs (Pseudacris 
triseriata triseriata) are small, spring-breeding amphibians com-
mon to south-central Ontario (Weller and Oldham 1988. The 
Ontario Herpetofaunal Summary. Ontario Field Herpetologists, 
Cambridge, Ontario). There has been little information reported 
regarding their reproduction (Hecnar and Hecnar 1999. Herpetol. 
Rev. 30:38) despite their common occurrence. Herein I report ob-
servations of apparently communal chorus frog egg deposition. 

In late April and early May 1997, 1998, and 1999, I observed 
chorus frog males calling from the periphery of what I propose 
was a site of communal egg deposition. The site was ca. 80 cm in 
diameter and contained 70 egg masses with eggs ranging from 
Gosner Stage 11-22 (Gosner 1960. Herpetologica 16:183-190). 
Egg masses were ca. 4-5 cm long and contained 20-50 eggs. These 
observations were made on the campus of Trent University 
(44°21'N, 78°17'W) in the Kawartha Region of south-central 
Ontario. The area is locally dominated by willow (Salix sp.) and 
contained numerous temporary vernal pools. No other calling con-
gregations were observed at nearby pools and no egg masses were 
discovered in adjacent pools. This is the first report of potentially 
communal egg deposition for this species. 

I thank the Natural Sciences and Engineering Research Council 
(NSERD, Canada) for supporting my field research during this 
observation. 

Submitted by M. ALEX SMITH, Watershed Ecosystems Gradu-
ate Program, Trent University, Peterborough Ontario, K9J 7B8. 
Current address: Redpath Museum, McGill University, 859 
Sherbrooke Street W., Montreal, PQ, H3A 2K6, Canada. 

Herpetological Review 33(2), 2002 	 127 



PSEUDOPALUDICOLA FALCIPES (NCN). DIET. 
Pseudopaludicola falcipes is a very small (to 1.4 cm SUL), com-
mon leptodactylid frog. It is found in Argentina, southern Brazil, 
Paraguay, and Uruguay. The diet of 20 P. falcipes (8 males; 12 
females) captured 15 km NE Corrientes City (27°28'S, 58°50'W), 
Corrientes Province, Argentina during March-May 1997 consisted 
of ten prey categories, dominated numerically by acari (N = 137; 
52.3%) and volumetrically by coleopterans (6.10 cm' x 10 3 ; 30.9%). 
Collembolans were encountered most frequently (15). The values 
of prey diversity calculated by Shannon's index (H') and niche 
amplitude by Levins's index, were 1.24 and 2.56, respectively. 
Pseudopaludicola falcipes is a widely foraging predator with a 
generalized arthropod diet. Table 1 summarizes data collected 
during this study. 

I thank Arturo I. Kehr for suggestions regarding this manuscript. 

TABLE 1. Prey consumed by Pseudopaludicola falcipes (N = 20) from 
Corrientes, Argentina. 

Items N % Total Vol (cm3) 
x 103  

% Vol. Freq. 

ARACHNIDA 
Araneae 2 0.8 0.01 0.05 2 
Acarina 137 52.3 2.7 13.7 10 

INSECTA 
Coleoptera 6 2.3 6.1 30.9 3 
Hemiptera 10 3.8 0.8 4.1 6 
Hymenoptera (ants) 3 1.1 0.9 4.6 2 
Hymenoptera (no ants) 2 0.8 0.2 1.0 2 
Diptera 6 2.3 3.7 18.7 5 
Trichoptera 1 0.4 0.04 0.2 1 
Homoptera 7 2.7 1.9 9.6 4 
Collembola 88 33.6 3.4 17.2 15 

TOTAL 262 100% 19.75 100% 

Submitted by MARTA I. DURE, Centro de Ecologia Aplicada 
del Litoral (CECOAL-CONICET), C.C: 140, (3400) Corrientes, 
Argentina. mdure@compunort.com.ar . 

RANA AURORA AURORA (Northern Red-legged Frog). DIET. 
Diet data for northern red-legged frogs (Rana aurora aurora) in-
dicate that they consume mostly insects and slugs (Fitch 1936. 
Amer. Midl. Nat. 17:634-652; Licht 1986. Can. Field Nat. 100:22-
31). No vertebrate prey has been reported for this species. The 
closely related, larger California red-legged frog (Rana aurora 
draytonii) is known to take vertebrate prey with some frequency 
(Hayes and Tennant 1986. Southwest. Nat. 30:601-605), but with 
a reported maximum size of ca. 100 mm SVL (Storm 1960. 
Herpetologica 16:251-259; Hayes and Miyamoto 1984. Copeia 
1984:1018-1022), the ability of R. a. aurora to take vertebrate 
prey is likely restricted to smaller taxa. Herein, we provide the 
first report of a R. a. aurora predation attempt on a vertebrate. 

On 26 September 2000 between 1015 and 1115 h, we surveyed 
a small (ca. 6 m 2), isolated seepage in the Stillman Basin, Lewis 
County, southwestern Washington, USA. This seep, located in a 
55-year-old, managed Douglas-fir stand, had a mud substrate, little  

(< 1 m2) standing water, two large 50 cm diam) decayed logs, a 
few skunk cabbage (Lysichiton americanum), and one large black 
cottonwood (Populus balsamifera). Searching beneath woody 
debris next to the logs revealed an adult (45 mm SVL, 2.2 g) male 
Columbia torrent salamander (Rhyacotriton kezeri). Less than one 
minute following its release, we detected an adult (80 mm SVL, 
70.5 g) female R. a. aurora nearby. When we examined the frog a 
few minutes later, it opened its mouth slowly, and a living male R. 
kezeri emerged headfirst. The salamander seemed unharmed, and 
based on its size and mass, was believed to be the same animal 
previously captured. 

We do not know if the R. aurora would have eaten the R. kezeri 
had the frog not been disturbed. We also do not know if the frog 
released the salamander because of handling or because the sala-
mander was unpalatable. Shrews reject Rhyacotriton (Nussbaum 
et al. 1983. Amphibians and Reptiles of the Pacific Northwest), 
and their reduced palatability has been demonstrated for Pacific 
giant salamanders (Dicamptodon tenebrosus: Rundio and Olson. 
2001. J. Herpetol. 35:133-136). 

These observations were made as part of a headwater stream 
study funded by Washington State Department of Natural Re-
sources and conducted by the Washington Department of Fish and 
Wildlife through the Landscape and Wildlife Advisory Group and 
the Amphibian Research Consortium. 

Submitted by JORDAN H. RABINOWE, 4325 Dayton Av-
enue North, Seattle, Washington 98103, USA (e-mail: 
jrabinowe@hotmail.com),  J. TUESDAY SERRA, 603 North Fir 
Street, Olympia, Washington 98506, USA (e-mail: 
serratls@hotmail.com),  MARC P. HAYES, Washington Depart-
ment of Fish and Wildlife, Habitat Program, 600 Capitol Way 
North, Olympia, Washington 98501, USA (e-mail: 
hayesmph@dfw.wa.gov),  and TIMOTHY QUINN, Washington 
Department of Fish and Wildlife, Habitat Program, 600 Capitol 
Way North, Olympia, Washington 98501, USA (e-mail: 
quinntq@dfw.wa.gov).  

RANA CAPITO CAPITO (Carolina Gopher Frog). REFUGIA. 
Except during its breeding season when it visits temporary ponds, 
the gopher frog (Rana capito ssp.) is terrestrial and inhabits ani-
mal burrows, stump holes, and other ground cavities. In this note 
we report the unique appearance of burrows used by Rana capito 
capito in the Atlantic Coastal Plain of southeastern Georgia, USA. 

On 7 October 1999 at 1430 h, we observed an adult gopher frog 
near a small burrow in dry longleaf pine (Pinus palustris)- 
wiregrass (Aristida beyrichiana) flatwoods habitat on the Fort 
Stewart Military Installation, Long County, Georgia. The frog 
quickly moved into the burrow as we approached. The entrance 
was well-worn and smooth-sided with a "platform" of bare ground-
ca. 13 x 9 cm-along one edge of the burrow (Fig. 1). When we 
returned to this site on 11 January 2000 the burrow appeared the 
same. We excavated the burrow and found an adult gopher frog 
(83 mm SVL) at the bottom of the burrow. The burrow measured 
3.4 cm wide at the entrance, and sloped at ca. 45° angle for ca. 51 
cm (to a depth of 36 cm). The burrow was clean of debris along its 
entire length. 

A second nearby burrow, assumed to contain a gopher frog be-
cause of its similar size and appearance, was also excavated. This 
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Flo. 1. Burrow inhabited by adult Rana capito capito (Long County, 
Georgia). 

burrow possessed a smooth-sided entrance (4.2 cm wide at en-
trance) and a "platform" (11.6 x 9.8 cm) from April 1999 (when 
first discovered) until 13 January 2000 (when excavated). For a 
short distance this burrow descended into the soil at a 45° angle, 
but it then paralleled the ground surface for ca. 135 cm before 
connecting (at a depth of 41 cm) to the shaft of an abandoned 
gopher tortoise (Gopherus polyphemus) burrow. Just before this 
burrow connected to the abandoned tortoise burrow, we found an 
adult gopher frog (69 mm SVL). 

The gopher frog's habit of sheltering in gopher tortoise burrows 
and other animal burrows, including those of the oldfield mouse 
(Peromyscus polionotus), has long been recognized (Carr 1940. 
Univ. Florida Publ., Biol. Sci. Ser. 3:1-118). Gopher tortoise and 
oldfield mice are common at the site mentioned above where we 
excavated gopher frogs from small burrows. Based on its length 
and angle of descent, we believe that the first burrow described 
above might have been an abandoned P. polionotus burrow (see 
Lee 1968. Herpetologica 24:83-84 for a description of P. polionotus 
burrows). Gentry and Smith (1968. J. Mammal. 49:562-565) ex-
cavated "numerous" gopher frogs from P. polionotus burrows, but 
only from burrows that were no longer occupied by mice. 

Although we have yet to test this prediction, an ability to iden-
tify small burrows occupied by gopher frogs based on the rather 
unique appearance of the burrows at their entrances (i.e., smooth-
sided entrances and bare "platform") might have some merit for 
locating frogs or new frog populations, especially at pine flatwoods 
sites where herbaceous plants, debris, and litter have been removed 
or trimmed back by recent fire events. 

Submitted by DIRK J. STEVENSON and KAREN J. DYER, 
Fort Stewart Fish and Wildlife Branch, Directorate of Public Works, 
1113 Frank Cochran Drive, Fort Stewart, Georgia USA, 31314-
4940 (e-mail:stevensond@emh5.stewart.army.mil).  

RANA CATESBEIANA (American Bullfrog). DIET. Data were 
obtained opportunistically from 28 adult (14 M; 14 F) bullfrogs 
collected during April 2001 from Meadow Valley Wash located 
between the cities of Carp and Elgin, Lincoln County, Nevada, 
USA (37°17'N, 114°30'W). Although there are two summary re-
ports that provide publication lists of bullfrog food/diet literature 
(Bury and Whelan 1984. Ecology and Management of the Bull-
frog. USDI, FWS Resource Publ. 155. 23 pp.; Casper and 
Hendricks, in press. In M. J. Lannoo [ed.], Status and Conserva-
tion of U.S. Amphibians. Univ. California Press, Berkeley), there 
are, to our knowledge, no published bullfrog diets from this re-
gion. 

Bullfrogs were collected by gigging. After collection, bullfrogs 
were weighed to the nearest gram and measured from the tip of 
the snout to the vent (to the nearest millimeter). After the hindlegs 
were removed by the sportsmen, the frogs were placed on ice in 
plastic bags and transported to the laboratory. Stomachs were dis-
sected and preserved in 10% formalin. 

Several weeks after collection, stomach contents were rinsed 
with 70% ethanol, and separated into the following categories: 
food items, unidentifiable boluses, plant material, and rocks. A 
wet mass was obtained prior to identification (Table 1). Food items 
were identified minimally to order, and to family and/or genus in 
most instances (Table 2). 

Nearly all stomachs examined contained food items or digested 
food boluses (86% M; 100% F). No statistical differences were 
detectable between males and females when comparing the means 
from various measurements (Table 1; independent t-tests all re-
sulted in P > 0.05). Further, no relationship was found between 
total wet mass of ingested items and frog length and mass for ei-
ther sex (linear regression, P > 0.05 in all cases). Interestingly, 
there were significant inverse relationships between female length 
and mass and the diversity of food items in the stomach, wherein 
smaller females had a higher diversity of food items (linear re-
gression: diversity vs. length, P = 0.028; diversity vs. mass, P = 
0.038); this relationship was not true for males. The variety of 
ingested items, including the large number of stomachs contain-
ing plant material and rocks, supports the notion that bullfrogs 
have voracious appetites and will swallow anything taken into their 
mouths. 

TABLE 1. Means (sample sizes; standard errors) for selected measurements from 28 adult Rana catesbeiana collected in Meadow 
Valley Wash between Carp and Elgin, Lincoln County, Nevada in April 2001. Female sample size for Simpson's Diversity Index is not 
14 as one female contained an unidentifiable food bolus, and diversity could not be calculated. Frog length was measured snout-to-vent. 

Gender Frog 
length (nun) 

Frog 
mass (g) 

Food 
items (g) 

Plant 
matter (g) 

Rocks 
(g) 

Total gut 
wet mass (g) 

Simpson's 
Diversity Index 

Female 127.00 210.15 1.60 2.30 3.78 4.48 3.04 
(14; 5.21) (14; 23.45) (13; 0.36) (11; 0.81) (4; 2.81) (14; 1.06) (13;0.36) 

Male 140.21 275.64 2.13 1.56 1.7 3.08 2.74 
(14; 4.43) (14; 25.47) (12; 0.66) (8; 0.63) (3; 0.95) (14; 0.98) (14;0.48) 
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TABLE 2. Stomach contents from 28 adult Rana catesbeiana collected 
in Meadow Valley Wash between Carp and Elgin, Lincoln County, Ne-
vada in April 2001. The total number of items (N) collected and the total 
number of frogs containing individual food items (No. Frogs) are shown. 
All items are adults unless indicated otherwise (L = larvae). 

Ingested Items 	 Males (N = 14) 
N 	No. 

Frogs 

Females (N = 14) 
N 	No. 

Frogs 

Arachnida 
Lycosidae (Lycosa) 	 1 1 0 0 
Lycosidae (Pardosa) 	2 2 1 1 
Phalangiidae 	 2 1 1 1 
Tetragnathidae (Tetragnathus) 	0 0 1 1 

Coleoptera 
Gyrinidae 	 2 1 0 0 
Scarabidae 	 1 1 1 1 
Silphidae 	 2 2 2 2 
Unidentified (Tenebrionidae? 	0 0 2 2 
& Carabidae?) 

Crustacea 
Armadillidae (Armadillidium) 	1 1 0 0 
Isopoda 	 1 1 1 1 

Diplopoda 
Spirostreptida (Orthoporus) 	0 0 5 4 

Diptera 
Muscidae 	 3 1 3 (L = 1) 1 
Syrphidae 	 3 1 0 0 

Tabanidae (Tabanus) 	5 (L=2) 4 3 2 
Tipulidae 	 3 2 3 (L= 2) 1 
Unidentified 	 3 (L = 1) 2 1 1 

Hemiptera 
Belostomidae (Belostoma) 	1 1 1 1 
Largidae 	 0 0 1 1 

Homoptera 
Cicadellidae 	 0 0 1 1 

Hymenoptera 
Unidentified 	 1 (L= 1) 1 0 0 

Lepidoptera 
Pyralidae 	 5 (L=5) 1 0 0 

Mollusca 
Gastropoda 	 2 2 3 3 

Odonata 
Lestidae (Archilestes) 	1 1 4 4 
Libellulidae 	 1 1 0 0 
Unidentified (parts) 	9 3 8 7 

Pisces 
Cyprinidae (parts) 	3 2 3 2 

Other Items 
Plant material 	 8 8 11 11 
Rocks 	 3 3 4 4 
Unidentifiable digested mass 	0 0 3 3 

We thank J. Larkin and J. Petrello for their laboratory assis-
tance. D. Bradford provided useful comments on a draft of this 
manuscript. This manuscript has been subjected to EPA adminis-
trative review, but the conclusions drawn are solely those of the 
authors. Mention of trade names or commercial products does not 
constitute endorsement or recommendation by EPA for use. 

Submitted by CHAD L. CROSS, U.S. EPA, Landscape Ecol-
ogy Branch, 944 East Harmon Avenue, Las Vegas, Nevada 89119, 
USA (e-mail: cross.chad@epa.gov),  and SHAWN L. 
GERSTENBERGER, Department of Environmental Studies, 

University of Nevada, Las Vegas, 4505 Maryland Parkway, Box 
454030, Las Vegas, Nevada, 89154, USA (e-mail: 
sgersten@ccmail.nevada.edu).  

RANA CATESBEIANA (Bullfrog). DIET. As part of a study of 
Thamnophis gigas at Colusa National Wildlife Refuge, Colusa 
County, California, we investigated to what extent non-native Rana 
catesbeiana preyed on these endemic aquatic snakes, which are 
federally and state listed as Threatened. Predation on young water 
snakes is thought to be a significant source of mortality for snake 
populations (Mushinsky and Miller 1993. Copeia 1993:660-665) 
and bullfrogs have been shown (Willis et al. 1982. Copeia 1982:98-
10) to be a significant source of predation on Mexican garter snakes 
(T eques). Identifying sources of mortality for T gigas would be 
useful in managing the recovery for this listed species. 

We sampled 15 bullfrogs each month in late July and early Au-
gust 2000, when radio-tracked giant garter snakes were seen giv-
ing birth. Nearly all frogs contained remains of one or more craw-
fish (Procambarus clarkii). Various crustaceans, insects, and other 
invertebrates (Isopoda, Oligochaeta, Arachnida, Anisoptera, 
Zygoptera, Chilopoda, Hymenoptera, Hemiptera, Corixidae, 
Dytiscidae, Hydrophilidae, and Notonectidae) were also recorded. 
We found the remains of three recently born T gigas in the stom-
achs of two frogs; one in the July sample and two in the August 
sample. These frogs were among the smallest individuals sampled 
(270-300 g), suggesting that a wide size range of R. catesbeiana 
are capable of eating young of the year T gigas. To our knowl-
edge our results provide the first confirmation of such predation. 

Submitted by NIEL M. CARPENTER, U.S. Fish and Wildlife 
Service, 752 County Road 99W, Willows, California 95966, USA 
(e-mail• mike_carpenter@rlfws.gov ), MICHAEL L. CASAZZA, 
U.S. Geological Survey, 6924 Tremont Road, Dixon, California 
95620, USA (e-mail: mike_casazza@usgs.gov),  and GLENN D. 
WYLIE, 6924 Tremont Road, Dixon, California 95620, USA (e-
mail: glenn_wylie@usgs.gov).  

RANA CATESBEIANA (Bullfrog). DIET. Bullfrog food items 
have been extensively documented in the literature (Bury and 
Whelan 1984. U.S. Fish Wildl. Serv. Resource Publ. 155.23 pp.; 
Schwalbe and Rosen 1999. Sonorensis 19:8-10; Korschgen and 
Baskett 1963. Herpetologica 19:89-99). A recent summary of the 
bullfrog's life history that included a literature review of prey items 
documented eight species of snakes taken as prey (Casper and 
Hendricks, in press. In M. J. Lannoo [ed.], Status and Conserva-
tion of U.S. Amphibians. Univ. California Press, Berkeley); how-
ever, this is the first observation of the Sonoran gopher snake 
(Pituophis catenifer affinis) as a bullfrog prey item. 

During the early evening of 21 August 2001,13 adult bullfrogs 
were collected by gigging at Watson Lake, Yavapai County, Ari-
zona, USA. The frogs were placed in individual plastic bags and 
chilled on ice. The specimens were later transferred to a commer-
cial freezer and euthanized. The following day the specimens were 
dissected and the gastrointestinal tracts removed for examination. 
Stomach contents consisted primarily of crayfish (Procambarus 
clarkii) and small bullfrogs. The stomach of one female bullfrog 
(mass 441 g; SVL 159 mm) contained an almost intact Sonoran 
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gopher snake. The snake was weighed and measured (mass 13.9 
g; TL 365 mm). Both the frog and snake were catalogued into the 
herpetological collection at Arizona State University (ASU 33175 
and 33178). 

Submitted by K. A. KING, J. C. RORABAUGH, and J. A. 
HUMPHREY, U.S. Fish and Wildlife Service, Arizona Ecologi-
cal Services Field Office, 2321 West Royal Palm Road, Phoenix, 
Arizona 85021-4951, USA; e-mail (KAK): kirke_king@fws.gov . 

RANA CATESBEIANA (Bullfrog). EFFECTS ON NATIVE 
ANURAN COMMUNITY. During December 1997, I compiled 
a list of 14 species of anurans that used an area of Cerrado (sa-
vanna-like vegetation), on a farm (Fazenda Estrels) in Alexania 
County, Goias State, central Brazil. The area was ca. 20 ha and 
was composed of a mosaic of artificial and natural ponds, some 
dry and wet savannas (locally called "veredas"), and gallery for-
ests. The most abundant species were the hylids Hyla minuta and 
Scinaxfuscovarius, and the leptodactylids Leptodactylus ocellatus 
and L. labirinthycus that are frequently caught for food by the 
local inhabitants. Despite the high hunting pressures, the same 
community persisted in the area in 1998 and 1999. 

During early 2000, a farmer introduced six female and two male 
bullfrogs into the area. These bullfrogs quickly proliferated, occu-
pying all of the ponds on the farm. I observed several bullfrog egg 
masses at the edge of the ponds just a few weeks after their intro-
duction, and tadpoles could be found in almost all ponds. The bull-
frogs preferentially occupied recent and large artificial ponds with-
out peripheral vegetation. Some partitioning of space was noticed, 
with the hylid frogs using mainly the ponds with peripheral veg-
etation. By December 2000, the bullfrogs had produced signifi-
cant changes in the local anuran community, as the previously 
abundant leptodactylids, L. ocellatus and L. labirinthycus had dis-
appeared. Food was not likely a limiting resource for these frogs 
as they are generalists and food resources were locally abundant. 

The farming of bullfrogs is a growing activity in Brazil, but 
regulations and studies upon the potential effects of this activity 
on the native anuran communities are lacking. This note confirms 
the strong colonizing skills of R. catesbeiana and that the intro-
duction of this exotic species can disturb local anuran communi-
ties. 

I thank Manrique Prada, Antonio Sebben, and Guarino R. Colli 
for helpful suggestions on this manuscript. 

Submitted by CRISTIANE G. BATISTA, Departamento de 
Zoologia, Universidade de Brasilia, Campus Universitario "Darcy 
Ribeiro," 70910-900, BrasIlia-DF, Brazil; e-mail; cbatista@unb.br . 

RANA LUTEIVENTRIS (Columbia Spotted Frog). BURROW 
USE. Amphibians use burrows to conserve water and for shelter 
from thermal extremes, and burrowing is a common behavior in 
arid-dwelling amphibians (Duellman and Trueb 1986. Biology of 
Amphibians. McGraw-Hill Book Co. New York. 670 pp.). Rana 
luteiventris in the Great Basin Desert of the western United States 
overwinter primarily in undercut stream banks and spring heads 
(K. Hatch, pers. com .), and have been observed under rocks dur-
ing the active season (Ross et al. 1999. Herpetol. Rev. 30:163; 
pers. obs.). Although to our knowledge, the use of burrows has 

not been documented in R. luteiventris herein we report an obser-
vation of these frogs using a small mammal burrow. 

On 26 July 1999, we visited a site along Toiyabe National For-
est Road 018 (Nye County, Nevada; UTM 456360E, 4298150N; 
2195 m elev.) between 0810-1124 h. This site included a 300 m 
section of Indian Creek, and was part of a mark-recapture study of 
R. luteiventris. During the visit, we searched for frogs visually 
and physically (i.e., moving vegetation and other cover objects 
and probing possible cover areas). At 0828 h, shortly after the sun 
had risen enough over Black Mountain to reach the west bank of 
the creek, we observed three frogs (male SVL 68 mm; female SVL 
45 mm; unidentified) emerge from a small mammal burrow ca. 30 
cm from the edge of the water. This burrow was ca. 4 cm in diam-
eter and appeared to be the burrow of a long-tailed vole (Microtus 
longicaudus), which is common in riparian areas of the Toiyabe 
Range (pers. obs.). The burrow was in the west bank of the stream, 
which was ca. 5 cm in height, and was in a mixed gravel and sand 
substrate. The riparian vegetation along this part of the creek con-
sisted of willows (Salix spp.) and sedges (Carex spp.). Air tem-
perature 1 cm above the entrance to the burrow was 15.6°C and 
the temperature of the nearest water was 8.7°C. 

This study was supported by a grant from the United States Fish 
and Wildlife Service. All frogs were handled under a scientific 
collection permit from the Nevada Division of Wildlife. 

Submitted by SEAN M. BLOMQUIST* and JOHN C. TULL, 
Biological Resources Research Center, Department of Biology / 
314, University of Nevada Reno, Reno, Nevada 89557-0015, USA. 
*Current address: Nongame Branch, Arizona Game and Fish De-
partment, 2221 West Greenway Road, Phoenix, Arizona 85023-
4312, USA; e-mail: sblomquist  @gf.state.az.us . 

RANA TEMPORARIA (European Common Frog). ALBINO 
LARVAE. Throughout the last decades numerous reports of al-
bino amphibians or their larvae have appeared in the literature. In 
the Netherlands, several recent observations have been made al-
though the phenomenon has not been reported in Flanders, Bel-
gium, which abuts Netherlands to the south. 

In 1997, 1998, 2000, and 2001 between 9 and 100 albino larvae 
of Rana temporaria were found in a small artificial pond at 
Hofstade, Belgium (50°59'35"N, 04°31'37"E). In 1999 no albino 
larvae were found; however, because of flooding at least 10-20% 
of the larvae were lost at an early age. All the eggs from clutches 
deposited in those years showed the typical black color but some 
larvae became gradually pale after some weeks. It is unknown if 
all the albino larvae originated from one or from different clutches, 
nor what percentage of the larvae were albino. Each year only 
small numbers of albino larvae were found, thus we expect they 
are subject to high predation rates. Albino larvae raised in aquaria 
with typically-colored larvae did not exhibit higher mortality or 
slower growth rates than normal-colored larvae. After metamor-
phosis froglets had pink eyes and a golden, cream-colored skin. 

Submitted by JEF NUS, Laboratorium voor Ecologie and 
Systematiek, Vrije Universiteit Brussel, Pleinlaan 2 B-1050, 
Brussel, Belgium (e-mail: jnijs@vub.ac.be)  and HEINZ 
KELLER, Veldonkstraat 308 B-3120 Tremelo, Belgium. 
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XENOPUS LAEVIS (African Clawed Frog). BEHAVIOR. Xe-
nopus laevis is frequently regarded as being totally aquatic at all 
stages of its life history. In both natural and introduced popula-
tions, this species has been observed to rapidly colonize isolated 
ponds (McCoid and Fritts 1980. Southwest. Nat. 25:272-275). 
Observations of adult mass migrations have been made during 
torrential rain (Tinsley et al. 1996. In Tinsley and Kobel [eds.], 
The Biology of Xenopus, pp. 35-59), and mark-recapture studies 
have documented movement of individual animals (Measey and 
Tinsley 1998. Herpetol. J. 8:23-27), but conditions under which 
these individual movements are made remain unknown. 

On the evening of 26 September 2001, we sampled rodents in 
agricultural fields around Santiago, Chile (La Platina 33°34'04.2"S, 
70°37'13.9"W) using Sherman traps. One trap was placed in a dry 
irrigation canal, and the following morning it contained a juvenile 
(SVL 36.4 mm) X. laevis (Museo Nacional de Historia Natural de 
Chile MNHNC-3368). A thorough inspection of the area revealed 
a dam, with a known population of X. laevis 1500 m from the 
capture site. From the dam, a number of irrigation canals run 
throughout the area. Flow is regulated by a system of gates, and 
the nearest ditch with standing water was 170 m from the capture 
site. 

The use of X. laevis in a laboratory context has provided mis-
leading conclusions about its natural history, especially with re-
gard to terrestrial behavior. This finding corroborates observations 
of Measey and Tinsley (op. cit.) that individual X. laevis move 
overland. Further, we are able to add that movements are noctur-
nal and that animals may not be inhibited by dry conditions. This 
observation is important in studies of population dynamics and 
gene flow in this species. It is particularly important in relation to 
the management of invasive populations, currently known from 
UK, Chile, and USA. 

Submitted by GABRIEL LOBOS, Departamento de Ecologia, 
Facultad de Ciencias Biologicas, Pontificia Universidad Catolica 
de Chile, Casilla 114 D, Santiago de Chile, and CARLOS GARIN 
Departamento de Ciencias Biologicas, Facultad de Ciencias 
Veterinarias, Universidad de Chile, Casilla 2 correo 15, Santiago 
de Chile. 

TESTUDINES 

CHRYSEMYS PICTAPICTA (Eastern Painted Turtle). PREDA-
TION. On 1 August 2000 at 0900 h, I observed a northern harrier 
(Circus cyaneus) attacking a juvenile Chrysemys picta picta at 
Blandy Experimental Farm, Clarke County, Virginia, USA. The 
turtle was on land in a mowed clearing ca. 60 m from a drying 
pond. The harrier was accidentally flushed, thereby aborting the 
attack, by my approaching vehicle. I do not know whether the 
harrier would have been successful. Aside from superficial 
scratches on the carapace, the turtle appeared unharmed. Body 
mass and plastron length were 102 g and 81.2 mm, respectively. 
The turtle was released at point of capture. Several raptors have 
been reported to occasionally prey upon C. picta (Ernst et al. 1994. 
Turtles of the United States and Canada, Smithsonian Institution 
Press, Washington D.C. 578 pp). To my knowledge, predation by 
the northern harrier on C. picta has not been previously docu-
mented (Sherrod 1978. Raptor Res. 12:49-121). 

I thank Joseph C. Mitchell for commenting on this note. 

Submitted by DAVID R. BOWNE, Department of Environ-
mental Sciences, University of Virginia, Charlottesville, Virginia 
22904, USA; e-mail: drb9d@virginia.edu.  

CROCODYLIA 

CAIMAN LATIROSTRIS (Broad-snouted Caiman) COURT-
SHIP BEHAVIOR. The reproductive biology of the broad-snouted 
caiman has been studied in association with its ranching (Larriera 
1988. Rev. Arg. Prod. Anim. 8:429-432) and farming (Verdade 
1995. In Larriera and Verdade [eds.], Conservation y Manejo de 
los Crocodylia de America Latina. Vol. 1. Santo Tome, Santa Fe. 
Argentina: Fundaci6n Banco Bicaprograms) programs. However. 
little is known about its reproductive behavior. 

Courtship behavior of crocodilians might be as intricate and 
complex as that exhibited by some birds, although not as many 
studies have been conducted with this group. Eight distinct 
behavioral components have been described for the American 
alligator (Alligator mississippiensis) (Vliet 1989. Amer. Zool. 
29:1019-1031): A) elevated posture; B) head oblique tail arched 
posture; C) subaudible vibrations; D) headslap; E) jawclap; F) 
growl; G) inflated posture; and, H) tail wag. Among them. 
subaudible vibration has been described only for males, generally 
preceding headslap. Some vocalization (e.g., jawclap and growl) 
might also be associated with these displays. While the reproductive 
behavioral components are well known for the American alligator. 
they have never been described for the broad-snouted caiman. 
Although some differences are clear, some of the social displays 
listed above might also apply for the broad-snouted caiman, as 
our observations suggest. 

On 23 October 2000, at 1030 h we observed the following 
behavior in one of the breeding groups (one male: four females) 
of the captive colony of Caiman latirostris at the University of 
Sao Paulo (22°42.557'S, 47°38.246'W) in Piracicaba, State of Sao 
Paulo, Brazil. The male (109 cm SVL), swimming slowly, 
approached the group of females basking at the edge of the pool. 
Still in the water, the male exhibited a head oblique tail arched 
posture (similar to B, above). He then assumed an elevated posture 
(siMilar to A, above) remaining this way for ca. 1 min. He then 
turned to the head oblique tail arched posture (B) and contracted 
his trunk slightly, shaking his head and producing a subaudible 
vibration (similar to C, above) that lasted for ca. 2 min. Although 
not a "water dance" (as described by Vliet 1989, op. cit.), the water 
sprinkling caused by vibration was visible, the 1.2 m high brick 
wall 2 m from him vibrated simultaneously as an effect of the 
caiman's subaudible vibration. The male did not produce any sound 
like headslap, jawclap, or growl either during or after vibrating, 
but the females did growl (similar to F, above) in response to him. 
After that, the male assumed an inflated posture (similar to G, 
above), but did not show any tail movement like tail wag (H). 
After 23 October, the head oblique tail arched posture (B) was 
observed in association with copulation attempts, but with neither 
subaudible vibration nor the other behavioral act components 
described by Vliet (1989, op. cit.). 

Vocalizations in crocodilians seem to be associated with habitat 
(Lang 1987. In: Webb, Manolis, and Whitehead [eds.], Wildlife 
Management: Crocodiles and Alligators. Surrey Beatty, Chipping 
Norton, Australia). Species that inhabit vegetated areas tend to be 
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more vocal than species that live in open rivers. The broad-snouted 
caiman is essentially a palustrine and not a riverine species 
(Verdade and Sarkis-Gonsalves. In press. In Larriera and Verdade 
[eds.], Conservacion y Manejo de los Crocodylia de America 
Latina. Vol. 2. FEALQ, Piracicaba, Sao Paulo, Brazil), whereas 
the American alligator lives in both open river and swamps. 
Notwithstanding, the behavior described above suggests that 
Caiman latirostris presents a less elaborate courtship and less vocal 
behavior than the American alligator. 

Submitted by TARSIS RODRIGO 0. PIFFER and 
LUCIANO M. VERDADE*, Laboratorio de Ecologia Animal / 
ESALQ, Universidade de Sao Paulo, C.P. 09 Piracicaba, SP 13418-
900, Brazil. *Corresponding author. 

CAIMAN LATIROSTRIS (Broad-snouted Caiman). TILER-
MOREGULATION. It has been demonstrated that increasing 
body temperature (fever) is a common response to infection among 
crocodilians (Lang 1987. In G. J. W. Weeb, C. Manolis and P. J. 
Whitehead [eds.], Wildlife Management: Crocodiles and Alliga-
tors, Surrey Beatty and Sons, Chipping Norton, New South Wales. 
552 pp.). Deakins (1980. In J. B. Murphy and J. T. Collins [eds.], 
Reproductive Biology and Diseases of Captive Reptiles, SSAR, 
Lawrence, Kansas. 277 pp.) reported that parasitic infections in 
snakes can be treated by increasing environmental temperature. 
On the other hand, decreasing temperatures often exacerbates vi-
ral and bacterial infections, making reptiles more susceptible to 
disease (Marcus 1980. In Murphy and Collins, op cit.). This is the 
first report of fever behavior in Caiman latirostris. 

Observations were made at the breeding facility of "Granja la 
Esmeralda," Santa Fe, Argentina, a naturalistic facility comprised 
of large ponds enclosed by fence. The facility is operated for edu-
cational and research purposes (not production), so animal densi-
ties are kept low. At the beginning of the breeding season for broad-
snouted caimans in Santa Fe (31°42'S, 60°44'W; December 
through March), females and males struggle for a suitable place in 
the breeding pool. In December 1997, a young female (ca. 1.5 m) 
sustained an injury to her back and legs while fighting with a larger 
female. After the fight, the young female behaved normally, but 
two days later colleagues and I observed that the caiman's wounds 
were inflamed and showed signs of infection and, later, necrosis. 
At this point, she increased the time spent basking. At noon and 
early evening, when the other animals in the enclosure were in 
shaded water, she was observed basking; this behavior is consis-
tent with fever behavior as reported by Lang (1987, op. cit.). She 
basked continuously, including the hottest part of the day (ca. 1600 
h). Body temperature was not measured, but temperature of water 
and shade in the pool was recorded during the breeding season 
with two calibrated Hobo Temp Data Loggers (Onset Computer 
Corp., Pocasset, Massachusetts, USA). Average temperatures were: 
25.8°C (water) and 24.8°C (air). Temperature differences between 
shade and sun averaged 10°C during the day. Lang (1987, op. cit.) 
reported that the mean difference in body temperature between 
infected animals and controls (mean of 30.1°C) was 4.9°C with a 
maximum difference of 7.4°C. The young female of this report 
continued her heat-seeking behavior for 10 days and then reas-
sumed typical behavior, acting similar to the rest of the animals of 
the enclosure. 

I thank M. R. Cabrera and G. Scrocchi for their comments and 
suggestions on the manuscript. 

Submitted by CARLOS I. PIRA, Proyecto Yacare, CIC y TTP-
CONICET, Dr. Matteri y Espana, CP 3105, Diamante, Entre Rios, 
Argentina; e-mail: cidcarlos@infoshopdte.com.ar.  

LACERTILIA 

CYCLURA NUBILA NUBILA (Cuban Iguana). CARRION 
FEEDING. West Indian iguanas of the genus Cyclura feed al-
most exclusively on vegetation (Alberts [ed.] 2000. West Indian 
Iguanas: Status Survey and Conservation Action Plan. IUCN, 
Gland, Switzerland. 111 pp.; Auffenberg 1982. In Rand and 
Burghardt [eds.], Iguanas of the World: Their Behavior, Ecology, 
and Conservation. Noyes Publications, Park Ridge, New Jersey. 
472 pp.; Wiewandt 1977. Ecology, Behavior, and Management of 
the Mona Island Ground Iguana, Cyclura stejnegeri. Unpublished 
Doctoral Dissertation, Cornell University. 338 pp.). Animal mat-
ter typically constitutes less than 5% of the diet of Cyclura, con-
sisting primarily of slow moving arthropods, such as lepidopteran 
larvae, and other prey that are easily captured (e.g., Wiewandt 1977, 
op. cit.). Predation of vertebrates is not known in Cyclura, but 
feeding on vertebrate carrion (fish and birds) has been described 
for C. carinata carinata in the Turks and Caicos Islands (Iverson 
1979. Bull. Florida State Mus., Biol. Sci. 24:175-358). Here, we 
report observations of vertebrate carrion feeding for C. nubila 
nubila at the United States Naval Base at Guantanamo Bay, Cuba. 

At 1030 h on 23 July 2000, three of us (GPG, TDG, and ACA) 
observed an adult female C. n. nubila (ca. 35 cm SVL) crossing 
the Ridgeline Trail Road carrying a dead bird in its jaws (Fig. 1). 
The iguana was followed and observed for fifteen minutes. Dur-
ing this time, the iguana stopped several times to feed on the car-
cass. Each time, the iguana grasped the bird in the edge of its jaws 
and shook its head to tear loose some feathers and presumably 
flesh, which were swallowed. After the fourth such feeding bout, 
the iguana was chased away before it could pick up the bird again 
so that the carcass could be examined and identified. The bird was 
identified by one of us (MAH) as a nestling mourning dove, 
Zenaida macroura. Due to the condition and odor of the carcass, 
it was clear that the bird had been dead for at least a day. Iverson 

FIG. 1. Adult female Cyclura nubila nubila with a dead Zenaida 
macroura in its jaws. 
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(1979, op. cit.) describes C. c. carinata being attracted to carrion 
by odor, and this might be the case for C. n. nubila as well. 

On another occasion, while monitoring active bird nests at the 
Naval Base, one of us (MAH) observed an iguana scavenging on 
the decaying remains of a nestling white-winged dove, Z. asiatica,' 
which had fallen out of its nest and died several days prior. In 
addition, researchers using mist nets to capture birds for a band-
ing study at the Naval Base reported observations to us suggest-
ing that iguanas might occasionally take small birds, such as Cu-
ban grassquits (Tiaris canora), captured in nets. 

These observations of C. n. nubila, combined with reports by 
Iverson (1979, op. cit.) for C. c. carinata, suggest that probably 
all Cyclura are opportunistic scavengers of vertebrate remains. In 
contrast, there is no evidence that Cyclura prey on living verte-
brates under natural conditions. In fact, some Cyclura populations 
co-occur with dense concentrations of breeding seabirds: e.g., C. 
c. carinata with bridled terns (Sterna anaethetus) and brown 
noddys (Anous stolidus) on small cays in the Turks and Caicos 
Islands, and C. n. caymanensis with red-footed boobys (Sula sula) 
and magnificent frigatebirds (Fregata magnificens) on Little Cay-
man Island. There is no indication that iguanas actively prey on 
the eggs or nestlings of these birds (GPG, pers. obs.). 

Submitted by GLENN P. GERBER, TANDORA D. GRANT, 
and ALLISON C. ALBERTS, Division of Ecology and Applied 
Conservation, Center for Reproduction of Endangered Species, 
P.O. Box 120551, Zoological Society of San Diego, San Diego, 
California 92112-0551, USA, and MAGGIE A. HOSTETTER, 
The Institute for Bird Populations, PSC 1005, BX 37-39, FPO AE 
09593 (e-mail: ggerber@sandiegozoo.org).  

sperm; July (N = 2), late recrudescence with metamorphosing sper-
matids but no sperm; August (N = 9) all in spermiogenesis; Sep-
tember (N = 1) spermiogenesis. Minimum size for reproductive 
activity (spermiogenesis) was 46 mm SVL. 

Female Cycle: March (N = 1) two enlarged follicles 5 mm length; 
April (N = 2) one with five oviductal eggs from 9 April; one with 
three oviductal eggs from 9 April; June (N = 4) one with two well 
developed embryos from 5 June; three with no yolk deposition 
which may have already given birth; July (N = 1) no yolk deposi-
tion; August (N = 8) six with no yolk deposition, two with early 
yolk deposition Minimum size for reproductive activity (eggs 5 
mm length) was 49 mm SVL. Two neonates were collected in 
June: 19 June SVL = 23 mm; 27 June SVL = 21 mm. 

The reproductive cycle of E. brevirostris seems similar to that 
of another high-elevation, viviparous Mexican skink, E. copei, 
which was studied by Guillette (1983. J. Herpetol. 17:144-148) 
and Ramirez-Bautista et al. (1996. Southwest. Nat. 41:103-110). 
In E. copei, males have maximum testicular volumes in spring 
and summer; females begin vitellogenesis in August, ovulate in 
late autumn, and births occur between May and July (Ramirez-
Bautista et al., op. cit.). The timing of events in the E. brevirostris 
reproductive cycle appear similar. 

I thank David A. Kizirian (Natural History Museum of Los 
Angeles County), Charles H. Lowe (University of Arizona), and 
Alan Resetar (Field Museum of Natural History) for permission 
to examine E. brevirostris. 

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

EUMECES BREVIROSTRIS (Short-nosed Skink). REPRO-
DUCTION. Eumeces brevirostris is a montane skink that is widely 
distributed in Mexico (Flores-Villela 1993. Herpetofauna 
Mexicana. Annotated List of the Species of Amphibians and Rep-
tiles of Mexico, Recent Taxonomic Changes, and New Species. 
Special Publication No. 17, Carnegie Museum of Natural History. 
73 pp.). Reports that E. brevirostris is viviparous are summarized 
in Blackburn (1993. Herpetologica 49:118-132). The purpose of 
this note is to provide information on the reproductive cycle from 
a histological examination of reproductive tissue from museum 
specimens. 

Thirty-six E. brevirostris were examined: six from the Natural 
History Museum of Los Angeles County (LACM), 20 from the 
University of Arizona (UAZ), and 10 from the Field Museum of 
Natural History (FMNH). The sample consisted of 18 males, mean 
SVL = 55 mm ± 6 SD, range = 46-64 mm; 16 females, mean SVL 
= 56 mm ± 5 SD, range = 49-66 mm, and two neonates. Lizards 
were collected 1938-1979. Specimens were from the Mexican 
states of Durango, Guerrero, Nuevo Leon, and Puebla. The poste-
rior portion of the body cavity was opened and the left gonad was 
removed for histological examination except for enlarged, yolked 
follicles (> 5 mm diameter) or oviductal eggs, which were mea-
sured with calipers. Tissues were embedded in paraffin and sec-
tions were cut at 5 pm. Slides were stained with Harris hematoxy-
lin followed by eosin counterstain. 

Male Cycle: June (N = 6), three males in spermiogenesis, three 
in late recrudescence with metamorphosing spermatids but no 

EUMECES LATICEPS (Broad-headed Skink) DIET. On 11 Sep-
tember 1997 in Morehouse Parish, Louisiana, USA (32°47'N, 
91°52'W) we observed a female Eumeces laticeps eating from a 
peeled banana. Vitt and Cooper (1986. J. Hepertol. 20:408-415) 
reported finding no plant material in 84 stomachs of E. laticeps, 
but they had observed E. laticeps eating muscadine grapes and 
blackberries, both in the field (Cooper, pers. comm. to GP in 1998). 
In 1998 we observed a male E. laticeps eating a mixture of food, 
prepared for box turtles, the primary ingredients of which were 
ground carrots and lean ground beef, oat bran, and Knox® gelatin. 

We thank William E. Cooper, Jr. for his help. 

Submitted by GEORGE M. PATTON and MARTHA ANN 
MESSINGER, 2022 Gemini Drive, Bastrop, Louisiana 71220-
3467, USA; e-mail: gpatton@bayou.com.  

FURCIFER OUSTALETI (Oustalet's Chameleon). DIET. 
Furcifer oustaleti is one of the largest chameleons of Madagascar; 
adult males can reach 68.5 cm TL (Brygoo 1971. Faune de Mada-
gascar 33:1-318). Chameleons generally catch their prey using 
their long, protusible tongue. Because of this mechanism, prey 
mostly consists of invertebrates (Davison 1997. Chameleons: Their 
Care and Breeding. Hancock House Publishers, Blaine, Washing-
ton. 118 pp.). Mammals (mice) and small birds have also been 
noted as potential prey (Necas 1999. Chamffleons - Bunte Juwelen 
der Natur. Chimaira, Frankfurt. 249 pp.), but to our knowledge 
there have been no reports of Malagasy chameleons preying on 
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FIG. 1. Adult male Furcifer oustaleti carrying a bird in its jaws at 
Ampijoroa Forest Station. 

birds. On 23 May 2000 at ca. 1600 h, one of us (GG) observed an 
adult male F oustaleti at Ampijoroa Forest Station (16°20'S, 
46°47'E, elev. ca . 70 m) on a shrub branch at ca. 2 m height. The 
lizard was carrying a dead bird in his mouth (possibly a young 
Foudia madagascariensis) (Fig. 1). During the observations (ca. 
30 min), the chameleon moved along the branch without leaving 
its prey, and finally swallowed it completely. The bird was not a 
hatchling (as recognizable by its well-developed feathers), and 
therefore almost certainly was not captured in a nest. 

Submitted by GERARDO GARCiA, Durrell Institute of Con-
servation and Ecology, University of Kent, Canterbury, Kent CT2 
7NS, U.K. (e-mail: gerardo.garcia@wanadoo.fr),  and MIGUEL 
VENCES, Laboratoire des Reptiles et Amphibiens, Museum Na-
tional d'Histoire Naturelle, 25 rue Cuvier, 75005 Paris, France (e-
mail: m.vences@t-online.de).  

GECKOLEPIS MACULATA (Spotted Fishscale Gecko). PRE-
DATION. Few cases of scorpions preying on lizards have been 
reported: Centruroides exilicauda preying on Phyllodactvlus sp., 
Hadrurus arizonensis on Cnemidophorus sp., Parabuthus villosus 
on Palmato gecko rangei, and Opistophthalmus carinatus on 
Pachydactylus capensis and Mabuya striata (McCormick and Polis 
1990. In Polis [ed.], The Biology of Scorpions. Stanford Univ. 
Press, Stanford, Claifornia. 587 pp.). The first two examples con-
cern species from North America and the other two from South 
Africa. No data concerning scorpions preying on Malagasy liz-
ards are available. On 14 March 2000 we observed a scorpion 
eating a subadult specimen of Geckolepis at Montagne des 
Francais, northern Madagascar (12°19'34"S, 49°20'09"E, 335 m 
elev.). The specimens were found during the day under a stone in 
degraded dry forest. The Geckolepis (SVL ca. 33 mm) had al-
ready been partly consumed (tail, left hindleg, and part of diges-
tive tract); it was preserved and deposited in the Zoologische 
Staatssammlung Mtinchen (ZSM 527/2000). Geckolepis system-
atics are in need of revision; according to the meristic characters 
used for species diagnosis in the genus (Angel 1942, Les lezards 
de Madagascar, Mem. Acad. Malgache 36. 139 pp.), the specimen 
was determined as G. maculata. The scorpion was an adult male 
Grosphus flavopiceus with a total length of 85 mm, including the 
telson; it was deposited at the Museum national d'Histoire naturelle 
(MNHN-RS-8539). Grosphus flavopiceus is known from 

Montagne des Francais (Lourenco 1996, Scorpions [Chelicerata, 
Scorpiones], Faune de Madagascar 87. 102 pp.); it lives almost 
exclusively in dry areas (Lourenco and Cloudsley-Thompson 1998, 
Biogeographica 74:183-187) and is an active predator of prey with 
rapid movements, similar to most scorpion species from deserts 
or dry areas. 

Submitted by FRANK GLAW, Zoologische Staatssammlung, 
Munchhausenstr. 21, 81247 Munchen, Germany (e-mail: 
Frank.Glaw  @zsm.mwn.de), MIGUEL VENCES, Museum na-
tional d'Histoire naturelle, Laboratoire de Zoologie (Reptiles et 
Amphibiens), 25 rue Cuvier, 75005 Paris, France, and WILSON 
R. LOURENcO, Museum national d'Histoire naturelle, 
Laboratoire de Zoologie (Arthropodes), 61 rue Buffon, 75005 Paris, 
France. 

HELODERMA SUSPECTUM (Gila Monster). MORTALITY/ 
PREDATION? Little is known about potential predators of the 
venomous Gila monster, but they are suspected to be few (Bogert 
and Del Campo, 1956. Bull. Amer. Mus. Nat. Hist. 109:1-238). 
As part of a study of the activity of Gila monsters in the Sonoran 
Desert near Phoenix, we observed the apparent outcome of a pre-
dation event involving a male Gila monster and a mammalian car-
nivore. 

An adult male Gila monster, 250 mm SVL (294 g), was initially 
captured in northern Phoenix, Arizona, on 12 April 2000, surgi-
cally implanted with a small radio-transmitter (12 g), and released 
(1600 m from its capture site) in typical Upland Sonoran Desert 
dominated by creosote bush, bursage, palo verde, and saguaro cacti. 
It was relocated once or twice a week over the next fifteen months, 
during which time it grew 19 mm in length and 26 g in mass. On 
27 June 2001 we radio-tracked the male Gila monster, and located 
the exposed tag and the head and neck of the lizard. The tag was 
exceptionally clean and exhibited small indentations consistent 
with the bite marks of a canid or similar-sized carnivore. The tag 
was imbedded in dry grasses over which an animal had apparently 
rolled repeatedly. Approximately 10 m from the tag the head and 
neck of the Gila monster were found with evidence that tissue had 
been "stripped" from the ribs and vertebral column. The lizard 
had been radio-tracked on 23 June 2001; at that time it was in a 
pack rat nest approximately 125 m from the subsequent location 
of the tag and head. 

Although we have no direct evidence, we think that a coyote is 
the most likely candidate as the predator responsible for killing 
and consuming the Gila monster. Firstly, other carnivores (e.g., 
feral dogs, kit or grey foxes, skunks, badgers) have not been ob-
served at the site, which is entirely surrounded by urbanization, 
over the past two years; coyotes are commonly observed at the 
site. Secondly, the radio tag was exceptionally clean (as if mouthed 
repeatedly) and apparently "rolled on," behaviors commonly ex-
hibited by canid predators. Lastly, given the short time that had 
elapsed since its previous location in a traditional refuge, it seems 
unlikely that the Gila monster died of some other cause and sub-
sequently was fed upon (as carrion) by a coyote. 

This work was supported by a Heritage Fund Grant from the 
Arizona Game and Fish Department. 

Submitted by BRIAN K. SULLIVAN, Department of Life Sci-
ences, Arizona State University West, PO Box 37100, Phoenix, 
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Arizona 85069, USA, GORDON W. SCHUETT, Grand Can-
yon University, Department of Biology, Phoenix, Arizona 85061, 
USA, and MATTHEW A. KWIATKOWSKI, Department of 
Fishery and Wildlife Biology, Colorado State University, Fort 
Collins, Colorado 80523-1474, USA. 

TROPIDURUS MONTANUS (NCN). CANNIBALISM. Canni-
balism is a common occurrence among reptiles (Polis and Myers 
1985. J. Herpetol. 19:99-107) and has been recorded in several 
lizard species (e.g., Polis'and Myers, op. cit.; Rocha 1992. Herpetol. 
Rev. 23:60; Vrcibradic and Rocha 1997. Herpetol. Rev. 27:201-
203; Zamprogno and Teixeira 1998. Herpetol. Rev. 29:41-42). 
Here we report a case of cannibalism in the Brazilian endemic, 
sit-and-wait tropidurid Tropidurus montanus from the Serra do 
Cipo (19°20'S, 43°44'W), Minas Gerais, in the Espinhaco Range 
in southeastern Brazil. 

Stomach contents of 133 adult lizards collected during the dry 
(June—August) and wet (December—February) seasons of 1996/ 
1997 were analyzed. One adult male (76.6 mm SVL, 14.5 g), col-
lected in August, had a partly digested juvenile conspecific in its 
stomach. The juvenile lacked a head and middle of the body, and 
its tail was broken. Morphological comparison with other speci-
mens of the same population indicates the juvenile was ca. 40 mm 
SVL. Several ants, wasps, and a grasshopper, all food items com-
mon in the diet of T montanus (Kiefer 1998. Unpubl. Master's 
Thesis, Universidade Estadual Paulista, Rio Claro, Sao Paulo, 
Brazil. 92 pp.), were also found in the examined stomach. The 
relatively low incidence of cannibalism (0.7%) recorded for the 
studied population of T montanus, and its occurrence in the dry 
season when there is a great number of juveniles in the population 
and the availability of arthropods is lower, may suggest that can-
nibalism is a consequence of opportunistic foraging. Thus, con-
specific juveniles would be treated as another prey available for 
adults (Polis and Myers, op. cit.). Opportunistic predation on liz-
ards other than conspecifics has been reported for T montamus 
(Kiefer 1998. Herpetol Rev. 29:41). The two specimens (predator 
and prey) were deposited in the herpetological collection of the 
Museu de Historia Natural da Universidade Estadual de Campinas 
(ZUEC 02283 and 02284, respectively). 

We thank C F D Rocha and M. Van Sluys for reading an ear-
lier version of the manuscript, the CAPES for a fellowship grant 
at the Universidade Estadual Paulista (Unesp, Rio Claro) to MCK, 
and the CNPq for a grant to IS. 

Submitted by MARA CINTA KIEFER*, Curso De Nis-
graduacao em Zoologia, Dept. Zoologia, Universidade Estadual 
Paulista, Av. 24A, 1515, 13506-900 Rio Claro, Sao Paulo, Brazil, 
and IVAN SAZIMA, Museu de Historia Natural and Dept. 
Zoologia, Caixa Postal 6109, Universidade Estadual de Campinas, 
13083-970 Campinas, Sao Paulo, Brazil. *Present address: Curso 
de Pos-graduacao em Ecologia, Dept Zoologia, Caixa Postal 6109, 
Universidade Estadual de Campinas, 13083-970 Campinas, Sao 
Paulo, Brazil (e-mail [MCK]: Iciefer@unicamp.br ). 

SERPENTES 

AGKISTRODON PISCIVORUS (Cottonmouth). PREDATION. 
Agkistrodon piscivorus is a generalist forager that consumes live 
prey and carrion (Gloyd and Conant 1990. Snakes of The 
Agkistrodon Complex: A Monographic Review. SSAR, Oxford, 
Ohio. 614 pp.; Greene 1997. Snakes: The Evolution of Mystery in 
Nature. University of California Press, Berkeley, California. 351 
pp.). Dietary plasticity in A. piscivorus might be a consequence of 
the snake's use of various aquatic and semi-aquatic environments 
(Ernst 1992. Venomous Reptiles of North America. Smithsonian 
Inst. Press, Washington D.C. 236 pp.). Although several species 
of terrestrial and aquatic birds have been reported eaten by A. 
piscivorus, consumption of wood duck (Aix sponsa, Anseriformes) 
ducklings by this snake is unknown (Gloyd and Conant, op. cit.). 
This seems unusual because ranges of A. sponsa and A. piscivorus 
greatly overlap in southern United States (Bellrose 1980. Ducks, 
Geese, and Swans of North America. Stackpole Books, 
Mechanicsburg, Pennsylvania. 540 pp.). 

I studied survival, habitat use, and causes of mortality of 
radiomarked A. sponsa ducklings in three unique wetland envi-
ronments at Noxubee National Wildlife Refuge (NNWR) in east-
central Mississippi, USA (1996-1999) and in a riverine system of 
the Tennessee-Tombigbee River Waterway (TTRW) in western 
Alabama, USA (1998-1999). At NNWR, I studied in Loakfoma 
Lake (243 ha); the lake contained willow (Salix nigra), button-
bush (Cephalanthus occidentalis), and a variety of herbaceous 
species. Mosaics of vegetation were often dense and interspersed 
along Loakfoma's shoreline and islands. My second study site at 
NNWR was a reservoir (Bluff Lake, 405 ha), a needle-leaved de-
ciduous forested wetland dominated by bald cypress (Taxodium 
distichum) and interspersed emergent herbaceous vegetation. The 
third site at NNWR was bottomland hardwood forest adjacent to 
Loakfoma and Bluff Lakes. At TTRW, I studied at Aliceville Lake 
(3320 ha) near Pickensville, Alabama, USA. The lake consisted 
of a navigation channel and numerous backwater coves remain-
ing from the Tombigbee River. Coves at TTRW contained various 
aquatic macrophytes and were generally bordered by patches of 
dense emergent herbaceous vegetation adjacent to forest or oldfield 
upland habitats. 

I captured A. sponsa ducklings and the brooding female in nest 
boxes and fitted birds with radio transmitters. Three ducklings per 
brood were usually marked. I attempted to radiomark equal num-
bers of ducklings through time at both study areas in 1998 and 
1999 to control for temporal variation in duckling survival. I tracked 
radiomarked ducklings daily. Snakes suspected of ingesting 
radiomarked ducklings were captured with tongs to verify spe-
cies, and to note their size and appearance. I released snakes alive 
at the capture site and recorded their location at time of capture. 

I used program MICROMORT (Heisey 1985. MICROMORT 
version 1.2. Minn. Dept. of Natur. Resour., Minneapolis, Minne-
sota, USA) to calculate cause-specific mortality rates of ducklings, 
and to estimate the importance of predation of ducklings by A. 
piscivorus relative to other predators. A. piscivorus consumed a 
total of 21 radiomarked A. sponsa ducklings at both sites during 
1996-1999. Intraseasonally (1999), one snake ingested 2 and an-
other snake ingested 3 radiomarked ducklings. The other snakes 
each consumed 1 radiomarked duckling; I based this on size, color 
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characteristics, and location of the snakes captured. No 
radiomarked brood-rearing hens (N = 135) were killed by snakes. 
A. piscivorus-specific predation rates of ducklings relative to other 
agents of duckling mortality across years and study areas ranged 
from 0 to 15.9% (0.076 ± SE). A. piscivorus-related duckling 
mortality annually ranked from zero to 3rd in importance among 
other mortality agents. Most (16 of 21) radiomarked ducklings 
were eaten by A. piscivorus in Loakfoma Lake; 2 and 3 ducklings 
were consumed by snakes in Bluff Lake and TTRW, respectively. 
No ducklings were consumed by A. piscivorus in bottomland hard-
wood forest. Ducklings averaged 7.2 d of age (range 1-18 d) when 
consumed by snakes. Water levels at duckling predation sites (n = 
14) averaged 29 cm (range 7.0-48.3 cm) among wetlands. No other 
species of snake consumed radiomarked wood duck ducklings in 
this study although four species of Nerodia were present on the 
study areas (Lohoefener and Altig 1981. Miss. Herpetol. Miss. 
State Univ. Res. Bull. 1). 

Agkistrodon piscivorus ingested Axis sponsa ducklings in 3 of 4 
wetland environments at the two study areas. However, snakes ate 
the greatest proportion of ducklings in Loakfoma Lake, usually 
among dense patches (i.e., nearly complete coverage of water) of 
interspersed C. occidentalis and herbaceous emergent vegetation 
that were flooded 29 cm deep. Although several factors may 
have influenced the observed pattern of consumption of ducklings 
by A. piscivorus in Loakfoma Lake, scrub-shrub habitats (e.g., C. 
occidentalis) are favorable habitats for A. sponsa (Bellrose and 
Holm 1994. Ecology and Management of The Wood Duck. Wild-
life Management Institute. Stackpole Books, Mechanicsburg, Penn-
sylvania. 588 pp.) and seem to be favorable resting and foraging 
areas for A. piscivorus. A. piscivorus may be important predators 
of A. sponsa ducklings during simultaneous spatio-temporal use 
of some wetland environments in southern United States. 

Submitted by J. BRIAN DAVIS, Department of Wildlife and 
Fisheries, Box 9690, Mississippi State University, Mississippi 
State, Mississippi 39762, USA. *Present address: Ducks Unlim-
ited, Inc., 4511 East 43' Street, North Little Rock, Arkansas 72117, 
USA; e-mail: bdavis2@ducks.org.  

ATRACTUS PANTOSTICTUS (Fura-terra). CLUTCH SIZE. 
Colubrid snakes of the genus Atractus are oviparous, produce 
clutches of about 3 eggs and are fossorial (Amaral 1978. Serpentes 
do Brasil: Iconografia Colorida. 2 8  ed. Sao Paulo, Edusp. 248 pp.; 
Fernandes and Puorto 1993. Mem. Inst. Butantan 55:7-14; Martins. 
1994. Hist6ria Natural e Ecologia de uma Taxocenose de Serpentes 
de Mata na Regiao de Manaus, Amazonia Central, Brasil. Ph.D. 
dissertation. Univ. Estadual de Campinas, Sao Paulo, Brazil. 98 
pp.). Their fossorial habits make data gathering difficult. There 
are no data on oviposition by A. pantostictus except for one 
laboratory record of a female that deposited four eggs (mean length 
= 36.7 mm, mean weight = 1.88 g) (Fernandes and Puorto, op. 
cit.). Herein we report the clutch size of one female of A. 
pantostictus found in Belo Horizonte, Minas Gerais, Brazil. 

A female collected on 4 March 1999 near Belo Horizonte 
(19°55'S, 43°56'W) laid in captivity three ellipsoid eggs (mean 
length = 32.0 mm, mean width = 7.5 mm, mean weight = 1.05 g) 
on 5 March 1999. Oviposition behavior was not observed. Mea-
surements of the female following oviposition were: 9.5 g., 290.0  

mm SVL, and 35.4 mm tail length. The clutch mass/female mass 
ratio was 0.33. The eggs did not hatch. 

The adult female and eggs were deposited in the herpetological 
collection of the Universidade Federal de Minas Gerais (UFMG -
322). 

We thank Vinicius Xavier and Claudia Jacobi for comments and 
improvements on the manuscript. 

Submitted by JOSE CASSIMIRO, JAIME BERTOLUCI, and 
WALDNEY PEREIRA MARTINS, Departamento de Zoologia, 
Instituto de Ciencias Biologicas, Universidade Federal de Minas 
Gerais, 31270-901, Belo Horizonte, Minas Gerais, Brazil (e-mail 
[JC]: j_cassimiro@hotmail.com ). 

BITIS CAUDALIS (Horned Adder). PREY SIZE. On 27 May 
2000 we collected a small horned adder (Bitis caudalis) (CAS 
214559) at the base of a small shrub in coastal gravel plains east 
of Henties Bay, Swakopmund District, northern Namibia 
(22°06'15"S, 14°17'27"E). The specimen contained a large Carp's 
barking gecko (Ptenopus carpi) in its stomach (Fig. 1). Measure-
ments for the snake were: 130.42 mm SVL, 10.01 mm tail length, 
7.12 mm head width, 10.22 mm head length, 10.06 mm maximum 
body width; weight (preserved, drained and patted dry) 2.02 g. 
The prey, an adult female gecko, had been ingested headfirst and 
was intact except for slight digestion of the skin anterior to the 
eyes. The gecko measured 51.55 mm SVL, 33.56 mm tail length, 
and weighed 3.17 g (preserved, patted dry). The relative prey mass 
(RPM; prey mass/snake mass) was 1.57. The intact state of the 
prey item suggests that it had been ingested the previous evening 
when conditions were cold (11-13°C) and foggy and large num-
bers of P carpi were active on the surface at nearby localities. 

Shine et al. (1998. Copeia 1998:391-401) noted that most horned 
adder prey items are relatively small, and that the relative prey 
mass is greatest in small snakes. The largest RPM they recorded 
for the species, 0.73, involved a juvenile snake (<170 mm SVL). 
Horned adders are generally born in the southern summer (De-
cember-February) at total lengths of 130-140 mm (Broadley 1990. 
FitzSimons' Snakes of Southern Africa. Jonathan Ball and Ad. 
Donker Publ., Parklands, South Africa. 387 pp.) and it is certain 
that the small adder involved in this case was in its first postnatal 
season. This record substantiates Haacke's (1975. Ann. Transvaal 
Mus. 29:197-243, pls. 10-11) listing of Bitis caudalis as a poten-
tial predator of Ptenopus carpi. 

111111111111111•10" 
FIG. 1. Juvenile Bitis caudalis (CAS 214559) weighing 2.02 g and its 

prey, a Ptenopus carpi weighing 3.17 g. Total length of snake = 140.43 
mm. The skin of the snake's body is distended because the specimen was 
fixed prior to removal of the prey item. Photo by Dong Lin, California 
Academy of Sciences. 
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Viperids in general often take exceptionally large prey, but data 
are lacking for most viperines (Greene 1983. Amer. Zool. 23:431-
441). Among the greatest relative prey masses recorded from cro-
taline vipers are 1.29 for a hognosed pitviper (Porthidium nasutum) 
feeding on a spiny pocket mouse (Heteromys 
desmarestianus)(Greene 1997. Snakes. The Evolution of Mystery 
in Nature. University of California Press, Berkeley, California. 
351 pp.), 1.30 for juvenile jararacas (Bothrops jararaca; prey item 
not stated)(Sazima 1992. In Campbell and Brodie [eds.], Biology 
of the Pitvipers, pp. 199-216. Selva, Tyler, Texas), and 1.56 for a 
Bothrops atrox that had ingested a Cnemidophorus gramivagus 
(Greene 1983, op. cit., 1992. In Campbell and Brodie [eds.], Biol-
ogy of the Pitvipers, pp. 107-117. Selva, Tyler, Texas). The last 
record is comparable to our own and, like ours, is subject to some 
error because weights were taken from preserved material (H. W. 
Greene, pers. comm..). 

This new relative prey size record far surpasses any other known 
for the horned adder or for any other viperine; it also appears to 
represent the relatively largest meal ever recorded for any snake 
species. 

Submitted by WILLIAM R. BRANCH, Department of Her-
petology, Port Elizabeth Museum, P.O. Box 13147, Humewood 
6013, South Africa (e-mail: pemwrb@zoo.upe.ac.za),  AARON 
M. BAUER, Department of Biology, Villanova University, 800 
Lancaster Avenue, Villanova, Pennsylvania 19085, USA (e-mail: 
aaron.bauer@villanova.edu),  and TRIP LAMB, Department of 
Biology, East Carolina University, Greenville, North Carolina 
27858, USA (e-mail: lamba@mail.ecu.edu).  

COLUBER RHODORACHIS (Wadi/Cliff Racer). DIET. Coluber 
rhodorachis is one of the commonest snakes encountered in the 
Hajar Mountains, especially in wadis, in the eastern United Arab 
Emirates and northeastern Sultanate of Oman. Although C. 
rhodorachis feeds mainly on lizards (Leviton et al. 1992. Hand-
book to Middle East Amphibians and Reptiles. Society for the 
Study of Amphibians and Reptiles. 252 pp.), records of fish (fresh 
and saltwater), toads, rodents, other reptiles and even bats are also 
included in the diet (Gallagher 1993. Snakes of the Arabian Gulf 
and Oman, Mazoon Printing Press, Oman. 16 pp.; Jongbloed 2000. 
Wild about Reptiles, Barkers Trident Communications, London. 
116 pp.). During December 2000, I witnesses an adult C. 
rhodorachis preying on Bufo arabicus tadpoles in an ephemeral 
pool in Wadi Shawayah, in the Hatta (UAE/Sultanate of Oman) 
border area. Although Bufo dhufarensis toads also occur in the 
area, identification of the tadpoles in the pool confirmed B. arabicus 
as the prey species. It is expected that C. rhodorachis also prey 
upon B. dhofarensis although not witnessed here, or documented 
previously. I have also seen the freshwater fish, Garra barreimiae 
(a cyprinid endemic to the Hajar Mountains) and Aphanius dispar 
(Arabian killifish, a euryhaline cyprinodont) preyed on by 
C.rhodorachis in similar habitats. Although it could be expected 
that tadpoles fall prey to C. rhodorachis I believe this is the first 
record of B. arabicus tadpoles in the diet of C.rhodorachis. 

Submitted by PETER LOW CUNNINGHAM, P.O. Box 
17258, Al Ain, United Arab Emirates; e-mail: plc  @emirates.net.ae . 

CROTALUS CERASTES (Sidewinder). ENDOPARASITES. 
Crotalus cerastes has previously been reported to harbor two spe-
cies of nematodes, Thubunaea cnemidophorus and Hexametra 
boddaertii (Babero and Emmerson 1974. J. Parasitol. 60:595; 
Bursey et al. 1995. J. Helminthol. Soc. Washington 62:78-80). 
The purpose of this note is to report an additional endoparasite, 
larvae of spiny-headed worms (Acanthocephala). Eight C. cerastes 
collected in Pima County, Arizona, USA, and accessioned in the 
herpetology collection of the Natural History Museum of Los An-
geles County (LACM) were examined. A mid-ventral incision was 
made in the body wall, and organ surfaces and mesenteries in the 
posterior portion of the body cavity were visually checked for en-
doparasites. Oblong whitish bodies, ca. 1 x 3 mm were seen in 
LACM 76338 and 115995. These bodies proved, upon microscopic 
examination, to be oligacanthorhynchid acanthocephalan 
cystacanths. Prevalence of infection (infected snakes/sample ex-
amined x 100) was 25%. Parasite voucher specimens were depos-
ited in the United States National Parasite Collection (USNPC). 
Beltsville, Maryland as USNPC 91080. 

Oligacanthorhynchid cystacanths have been reported from other 
North American viperids: Crotalus atrox, C. lepidus, C. mitchellii, 
C. scutulatus, C. tigris, C. viridis, and C. willardi (Bolette 1997a. 
J. Parasitol. 83:751-752; Bolette 1997b. Southwest. Nat. 42:232-
236; Bolette 1998. J. Helminthol. Soc. Washington 65:105-107; 
Goldberg and Bursey 1999. Herpetol. Rev. 30:44-45; Goldberg 
and Bursey 2000. Herpetol. Rev. 31:104). Rattlesnakes serve as 
paratenic (transport) hosts for oligacanthorhynchid cystacanths 
(Bolette 1997b, op. cit.). Development to the adult form occurs 
when the snake is eaten by a carnivore (definitive host) (Matthews 
1998. An Introduction to Parasitology. Cambridge University Press, 
UK. 192 pp). 

We thank David A. Kizirian (Natural History Museum of Los 
Angeles County) for permission to examine C. cerastes. 

Submitted by STEPHEN R. GOLDBERG, Department of 
Biology, Whittier College, Whittier, California 90608, USA and 
CHARLES R. BURSEY, Department of Biology, Pennsylvania 
State University, Shenango Campus, Sharon, Pennsylvania 161646, 
USA. 

CROTALUS DURISSUS (Neotropical Rattlesnake). PREDA-
TION. Several studies on ocelot (Leopardus pardalis) feeding 
habits show that this cat feeds primarily on small to medium-sized 
terrestrial mammals, however reptiles can also be important com-
ponents of their diet (Konecny 1989. In Redford and Eisenberg 
[eds.], Advances in Neotropical Mammalogy, pp. 243-264. San-
dhill Crane Press, Gainesville, Florida). Snakes most often eaten 
by ocelots are colubrids (e.g., Ludlow and Sunquist 1987. Nat. 
Geogr. Res. 3:447-461). 

On 5 May 2000, I collected an ocelot scat sample at Parque 
Estadual Morro do Diabo (22°30'S, 52°20'W), Sao Paulo state, 
southeastern Brazil, containing the remains (four distal rattle seg-
ments, and ventral and dorsal scales) of Crotalus durissus. The 
size of the scales indicates that the snake was an adult. Crotalus 
durissus is an extremely venomous and common species, found 
throughout the ocelot's geographic range, but has not been reported 
in the diet of ocelots. It is not possible to determine if the rattle-
snake was consumed as prey or taken as carrion, but there is little 
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evidence that the ocelot is a scavenger. On the other hand, it is 
likely that the ocelot preyed on the rattlesnake, as other carnivo-
rous species, such as the crab-eating fox (Cerdocyon thous), are 
known to consume venomous species (Sunquist et al. 1989. In 
Redford and Eisenberg [eds.], Advances in Neotropical Mammal-
ogy, pp. 197-232. Sandhill Crane Press, Gainesville, Florida). 

I thank Ricardo Janini Sawaya for comments, and CNPq for 
grants. 

Submitted by ELLEN WANG, Museu de Historia Natural, TB/ 
Unicamp, CP 6109, 13083-970, Campinas, SP, Brazil; e-mail: 
ellenwan@unicamp.br.  

CROTALUS HORRIDUS (Timber Rattlesnake). CAVE USE. 
During the summer of 1999, we surveyed 90 small caves in the 
Ozark National Forest in Crawford County, Arkansas, USA 
(35°43'N, 94°28'W). During these surveys, we found Crotalus 
horridus occupying locations within or beyond the twilight zone 
at four sites. Individual snakes were located an average of 11.5 ± 
1.50 m into the caves (range 7.5 -16. 2 m, Table 1). In two of these 
sites, the snakes were present for at least one week, and were found 
at greater distances in the cave on the second visit (Table 1). 

All of these snakes were found in caves between 30 July and 28 
August, although some might have been present previously be-
cause the caves had not been surveyed since May. July and August 
are generally the hottest and driest months of the year in the Ozarks. 
During August 1999, temperatures ranged from 12.9° to 39.2°C, 
and mean temperature during the month of August was 26.9°C 
(Anonymous 1999. NOAA Natl. Clim. Data, Arkansas, 15 pp.). 
Air temperatures near the snakes in the caves ranged from 17.6° 
to 20.7°C, with a mean of 19.2°C ± 0.62 (Table 1). In addition, 
this period was very dry; significant precipitation had not fallen 
since 11 July. All of the snakes were found inside the caves at 
locations where the cave floor was still moist. On the night of 26 
August, 2.0 cm of rain fell in the area, and on a subsequent visit 
only one snake remained in the cave in which it had been found. 

We suggest that these snakes were probably occupying the caves 
in order to thermoregulate and maintain water balance All of these 
snakes were small (< 0.7 m) and exhibited low body mass com-
pared to others seen outside the caves during the same period. 
Smaller snakes change body temperature more rapidly and lose 
water more quickly because of larger surface area per unit volume 
than do larger snakes (Bentley 1976. In Gans and Pough [ed.], 
Biology of the Reptilia, Vol. 5, pp. 365-412. Academic Press, New 

TABLE 1. Distances at which Crotalus horridus were located from cave 
entrances during summer of 1999. 

Cave Number* Date Distance from 
entrance (m) 

Cave Air Temp. 
(°C) 

CW2363 30 Jul 16.2 17.6 
CW2336 04 Aug 10.5 19.9 
CW2337 16 Aug 7.5 20.7 
CW2337 22 Aug 15.0 19.8 
CW2360 22 Aug 7.5 17.8 
CW2360 28 Aug 12.0 

* denotes U.S. Forest Service number. 

York). Therefore, these smaller sized C. horridus may have been 
using the caves to reduce water loss because of the hot, dry condi-
tion outside the caves. Increased exposure to hot, dry environ-
mental conditions can be stressful for reptiles (Huey 1982. In Gans 
and Pough [ed.], Biology of the Reptilia, Vol. 12, pp. 25-91. Aca-
demic Press, New York), therefore, cooler and wetter conditions 
in caves might provide temporary relief until favorable conditions 
exist for feeding and breeding. 

All but one C. horridus encountered in the caves were found in 
coiled position and were alert to our presence. The one exception, 
a snake in cave CW2363, appeared to be stalking a small woodrat 
(Neotoma floridana) that was apparently dying after being bitten. 
Woodrats and other small rodents were commonly seen during 
our surveys in these caves. Other studies have determined that 
small rodents comprise the majority of prey items for C. horridus 
(Savage 1967. Copeia 1967:226-227; Reinert et al. 1984. Copeia 
1984:976-981), so it is possible that these snakes were occupying 
caves to search for prey as well as to escape the heat. 

To our knowledge, there has been only one report of this spe-
cies using caves outside of hibernation, a single adult found near 
the entrance of a cave in Oklahoma (Black 1973. Proc Oklahoma 
Acad. Sci. 53:33-37). In general, pitvipers are considered acci-
dental visitors to areas inside caves in the Ozarks (Drda 1968. J. 
Herpetol. 1:64-70; Black, op. cit.; McDaniel and Gardner 1977. 
Proc. Arkansas Acad. Sci. 31:68-71). Summer surveys, especially 
at smaller and less frequently visited sites, may produce more 
records of C. horridus in underground locations. 

Submitted by JEFFREY T. BRIGGLER* and JOHN W. 
PRATHER**, Department of Biological Sciences, University of 
Arkansas, Fayetteville, Arkansas 72701, USA. 

*Present address for JTB: Missouri Department of Conservation, P.O. 
Box 180, Jefferson City, Missouri 65102, USA. 
**Present address for JWP: Department of EPO Biology, Campus Box 

334, University of Colorado, Boulder, Colorado 80309, USA. 

CROTALUS LEPIDUS MACULOSUS (Durangan Rock Rattle-
snake). DIET. Little published data exist on the natural history of 
Crotalus lepidus maculosus and no prey items have been recorded 
for this subspecies. Armstrong and Murphy (1979. The Natural 
History of Mexican Rattlesnakes. Univ. Kansas Mus. Nat. Hist. 
Spec. Publ. 5:1-88) stated that lizards of the genus Sceloporus 
appear to be the main food item of C. 1. maculosus, presumably 
based on the association of these lizards with C. 1. maculosus habi-
tat. 

From 28 June 2000 to 1 July 2000 we obtained dietary records 
for three C. 1. maculosus collected in Durango, Mexico, off High-
way 40 near the Durango/Sinaloa border. A neonate (ca. 160 mm 
TL) collected on 28 June had a noticeable mid-body bulge. Gentle 
palpation of the abdomen revealed the bulge to be a juvenile liz-
ard based on size and body proportions. Later analysis of the fecal 
remains confirmed the prey's identity as Anolis nebulosus. This 
species is common in the area, and because of their slender shape 
and ground-dwelling habits might account for a large portion of 
juvenile C. 1. maculosus diet. At 1105 h on 1 July an adult female 
C. 1. maculosus (540 min TL, 74.6 g) was collected under a prickly 
pear (Opuntia spp.) ca. 25 cm away from a large adult male 
Sceloporus jarrovii jarrovii (200 mm TL). By 1128 h the lizard 
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had died. Examination of the lizard revealed two fang puncture 
marks on its hind leg. Analysis of fecal remains from a third C. 1. 
maculosus (adult male) revealed the dorsal guard hairs of an uni-
dentified small mammal. 

We thank Deron Hartman for his assistance in the field. 

Submitted by ROBERT W. BRYSON, JR., Department of 
Biology, Sul Ross State University, Alpine, Texas 79832, USA, 
JAVIER BANDA and DAVID LAZCANO, Laboratorio de 
Herpetologia, Universidad Aut6noma de Nuevo Le6n, Apartado 
Postal - 513, San Nicolas de los Garza, Nuevo Leon, C.P. 66450, 
Mexico. 

CROTALUS PRICEI PRICEI (Twin-Spotted Rattlesnake). 
HABITAT SELECTION. Crotalus pricei pricei typically inhabit 
high elevation temperate pine-oak forest (>1900 m) and are most 
commonly associated with rocky habitats (Klauber 1972. Rattle-
snakes: Their Habits, Life Histories, and Influence on Mankind. 
2nd ed. Univ. California Press, Berkeley, California. 1533 pp.; 
Armstrong and Murphy 1979. The Natural History of Mexican 
Rattlesnakes. Univ. Kansas Mus. Nat. Hist. Spec. Publ. 5:1-88; 
Campbell and Lamar 1989. The Venomous Reptiles of Latin 
America. Comstock Publ. Assoc., Ithaca, New York. 425 pp.). 
Armstrong and Murphy (op. cit.) found C. p. pricei often utilized 
rocks for basking and cover. They also stated that this species 
may be found in grassy mountain valleys where there is an abun-
dance of prey. Here we report on the collection of three C. p. 
pricei, all found using woody cover. 

We collected three specimens of C. p. pricei in the Sierra del 
Nido mountains in Chihuahua, Mexico, on 22 July and 24 July 
2000. All specimens were collected in a high elevation pine-oak 
forest at elevations ranging from 2732 to 2748 m. One specimen 
(adult female 385 TL, 43.5 g) was collected in a grassy meadow at 
the base of a tree stump, a second (adult male 380 TL, 33.4 g) 
among the branches of a fallen dead tree, and the third (adult male 
425 TL, 41.4 g) in the hollow of a dead stump. Heavy logging had 
occurred in the past in this area and there were numerous dead 
pine (Pinus spp.) stumps, logs, and fallen branches and trees in 
the area. All three specimens encountered were using the cover 
provided by the dead stumps and branches. Barisia levicollis and 
Sceloporus grammicus appeared to be most abundant in or near 
the dead stumps, logs, and branches as well and are both probable 
prey items of C. p. pricei. These observations suggest that C. p. 
pricei might use woody cover when available and suggest that 
woody cover might be an important habitat component of some 
populations. 

We thank Deron Hartman and Ray Queen for their assistance in 
the field and James Mueller for reviewing the manuscript and pro-
viding additional comments. 

Submitted by ROBERT W. BRYSON, JR., Department of 
Biology, Sul Ross State University, Alpine, Texas 79832, USA, 
JAVIER BANDA and DAVID LAZCANO, Laboratorio de 
Herpetologia, Universidad Autonoma de Nuevo Le6n, Apartado 
Postal - 513, San Nicolas de los Garza, Nuevo Leon, C.P. 66450, 
Mexico. 

CROTALUS VIRIDIS CONCOLOR (Midget Faded Rattlesnake). 
MAXIMUM LENGTH. On 30 June 2000, a male Crotalus viridis 
concolor was found basking on a dirt road within our study site 
near Green River, Sweetwater County, Wyoming, USA. Measure-
ments were taken prior to radio transmitter implant surgery while 
the snake was under halothane inhalation anesthesia. The snout—
vent length (SVL) was 70.6 cm, total body length (TBL) (exclud-
ing rattle) was 75.6 cm, and body mass was 205 g. Klauber (1972. 
Rattlesnakes. University of California Press, Berkley and Los 
Angeles, California. 1533 pp.), Baxter and Stone (1992. Amphib-
ians and Reptiles of Wyoming, 2nd ed. Wyoming Game and Fish 
Department, Cheyenne, Wyoming. 137 pp.) and Hammerson 
(1982. Amphibians and Reptiles in Colorado. Colorado Division 
of Wildlife, Denver, Colorado. 131 pp.) all suggest that C. v. 
concolor usually obtain lengths less than 65 cm, whereas Cox and 
Tanner (1995. Snakes of Utah. Brigham Young University, Provo, 
Utah. 92 pp.) suggest that they do not reach lengths exceeding 92 
cm. This is only the second specimen reported to exceed 65 cm in 
length. The first account was a specimen that measured 74 cm 
SVL and 77.5 cm TBL (T. Patton, pers. comm.). The body mass 
was not measured and the length measurements may have been 
slightly off because it had been run over by a vehicle and the rattles 
had been removed. 

Submitted by JOSHUA M. PARKER and STANLEY H. 
ANDERSON, Department of Zoology and Physiology, Univer-
sity of Wyoming, P.O. Box 3166, Laramie, Wyoming, 82071, USA; 
e-mail (JMP): jmparker@uwyo.edu . 

ERYTHROLAMPRUS AESCULAPII (Coral-patterned Snake). 
DIET. In a study of the stomach contents of E. aesculapii depos-
ited in the herpetological collection of the Museo de Historia Natu-
ral La Salle, Caracas (MHNLS), we found a specimen (665 mm 
SVL; MHNLS 11711), collected from the right margin of the Ariza 
River in Bolivar State, Venezuela, 290 m elevation, having in its 
gut a snail-eating snake, Dipsas catesbyi (465 mm SVL; MHNLS 
14971). The D. catesbyi was partially digested from the anal plate 
to the tail. This supports previous reports that E. aesculapii swal-
lows other snakes tail first (Marques e Puorto 1994. Rev. Brasil. 
Biol. 54:253-259). This is the first report of an identified prey 
item from E. aesculapii in Venezuela and the second report of 
Dipsas in the diet of E. aesculapii in South America. Marques and 
Puorto (op. cit.) found that the prey of adult E. aesculapii con-
sisted of only terrestrial colubrids, with the exception of a single 
specimen of Dipsas incerta. Dipsas catesbyi is a colubrid with 
arboreal habits that may be vulnerable to predation from E. 
aesculapii only when it descends to the ground to feed on snails. 

Submitted by GILSON RIVAS FUENMAYOR, Museo de 
Historia Natural La Salle, Seccion de Herpetologia, Apartado postal 
1930, Caracas 1010-A. Venezuela; e-mail: 
gilsonrivas@mixmail.com.  

LIOCHLOROPHIS (= OPHEODRYS) VERNALIS (Smooth 
Green Snake). REPRODUCTION. Reproductive characteristics 
of Liochlorophis vernalis in the Rocky Mountains and southwest-
ern United States are relatively poorly known (Degenhardt et al. 
1996. Amphibians and Reptiles of New Mexico. Univ. New Mexico 
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Press, Albuquerque. 431 pp.; Hammerson 1999. Amphibians and 
Reptiles in Colorado, 2th' ed. Univ. Press of Colorado and Colo-
rado Div. Wildlife, Niwot, Colorado. 484 pp.). In this note, I pro-
vide information on eggs and neonates from northeastern New 
Mexico. 

On 28 July 2000, I found 13 L. vernalis eggs under a ca. 5 cm 
thick, rock slab near State Highway 518, 5.5 km by road W of La 
Cueva, Mora Co., New Mexico, USA (2188 m elev.). The nest 
was on a south facing, 30-40° slope between the highway and the 
Mora River floodplain, and the smooth-shelled, whitish eggs were 
loosely clustered in an indistinct depression in the soil beneath the 
slab. Twelve eggs were collected (a 13th was damaged); 10 of the 
eggs were adhered to each other in groups of two, two, and six, 
which prevented individual measuring and weighing of some. Total 
mass of the 12 eggs was 31 g, with an average mass per egg of 2.6 
g. Egg length and width (in mm, N = 9) averaged 26.4 (24-29) 
and 12.0 (11-15). 

Eggs were incubated at 22-32°C on moist paper towels. The 
adhered group of six eggs hatched 9-11 August, and five other 
eggs hatched 13-14 August (one failed to hatch). Neonates num-
bered six males and five females, and dorsal coloration was a dull 
gray-green rather than the typical bright green of adults. Neonate 
SVL and total length (in mm) averaged 104.8 (93-114) and 146.9 
(134-154), respectively, and neonate mass averaged 1.2 g (1.0-
1.3). Female SVL/total length ratios (0.73 ± 0.01 SE) were sig-
nificantly greater than those of males (0.70 ± 0.01 SE; t = 2.78, P 
< 0.03). 

Degenhardt et al. (1996, op. cit.) noted that L. vernalis clutches 
might number 2-18 eggs, with 6-7 more typical. It is possible that 
two clutches were present in the cluster of 13 eggs as there was > 
1 day separation between hatching dates of the adhered group of 
six and the remaining eggs. Communal oviposition has been re-
ported in northern and eastern populations (e.g., Gregory 1975. 
Copeia 1975:185-186; Lawson 1983. Herpetol. Rev. 14:20) and 
probably also occurs in the southwestern part of the range. 

Neonates and egg remains are deposited in the University of 
New Mexico Museum of Southwestern Biology (MSB 61990-
62000). I thank C. W. Painter for comments. 

Submitted by JAMES N. STUART, New Mexico Department 
of Game and Fish, Conservation Services Division, Santa Fe, New 
Mexico 87504-5112, USA; e-mail: JStuart@state.nm.us.  

MORELIA BOELENI (Boelen's Python). ENDOPARASITISM. 
On 18 November 2000 a wild collected Moreila boeleni was ac-
quired by the Dallas Zoo. Upon arrival this specimen was deter-
mined to be a female weighing 7.3 kg with a snout-vent length of 
230 cm and a tail length of 29 cm. During routine cage mainte-
nance several specimens of the nematode Ophidascaris papuanus 
were found. A previous report details the treatment of 0. papuanus 
in a long-term captive specimen of M. boeleni (Hartdegen et al. 
1998. ARAV 8,1: 8). 

Submitted by RUSTON W. HARTDEGEN, Department of 
Herpetology, Dallas Zoo, 650 South R.L. Thornton Freeway, Dal-
las, Texas 75203, USA, and KATHRYN C. GAMBLE, Depart-
ment of Veterinary Medicine, Dallas Zoo, 650 South R.L. Thornton 
Freeway, Dallas, Texas 75203, USA. 

OHPIOPHAGUS HANNAH (King Cobra). DIET. Ophiophagus 
hannah primarily feeds on rat snakes (Ptyas mucosus) but also 
preys on other snakes, lizards (Whitaker 1978. Common Indian 
Snakes: A Field Guide. Macmillan and Co., New Delhi. 154 pp.), 
and the porcupine Hystrix indica (pers. obs.). Here I discuss two 
observations of 0. hannah preying on the Indian rock python (Py-
thon molurus) on the western slopes of the Western Ghats of 
Karnataka, India. The area is a matrix of protected forests and 
cultivated regions. Most of the cultivated regions contain paddy 
crops, arecanut gardens, and a few rubber and cashew plantations. 
The forest is characterized by semi-evergreen vegetation and re-
ceives >5000 mm of precipitation annually. 

The first observation occurred on 12 October 1997 at 1025 h in 
Kudremukh National Park, Dakshina Kannada, India. People from 
a nearby village discovered an 0. hannah (4.88 m total length) 
entwined with a P molurus (3.66 m total length). The snakes re-
mained entwined for more than 2 h in a paddy field. The people 
that had gathered disturbed the snakes and the 0. hannah released 
the P. molurus. The partially paralyzed P. molurus crawled into a 
crevice in the laterite rock near the field and the 0. hannah fled 
into a nearby thicket. After the crowd of people left, the 0. hannah 
returned at 1545 h and searched for, found, and ate the P. molurus. 

The second observation occurred on 12 November 1998 at 1330 
h in Subramanya, Dakshina Kannada, India. Subramanya is a small 
township on the edge of the Pushpagiri Wildlife Sanctuary. A for-
est guard reported that an 0. hannah (ca. 4.26 m total length) was 
feeding on a P molurus (ca. 1.8 m total length). The 0. hannah 
held the P molurus at the mid-section. After ca. 30 min. the P 
molurus bit the 0. hannah but could not escape. With in 1 h, the P 
molurus was paralyzed. It took the 0. hannah ca. 15 min. to posi-
tion the P. molurus. The 0. hannah produced much saliva as it 
began to swallow the P. molurus. Swallowing by the 0. hannah 
began slowly but accelerated when over half of the P. molurus 
was ingested. The 0. hannah raised its hood to ca. 60 cm above 
the ground before the last 30 cm of the P. molurus was swallowed. 
It took 2 h for the 0. hannah to completely swallow the P molurus. 

Submitted by SHARATH B. KRISHNA, Department of Bio-
sciences, University of Mysore, Hemagangothri, Hassan 573220, 
India; e-mail: sharathbk@vsnl.com  or bsharath@sancharnet.in . 

PHILLODRYAS BARONI BARONI (Baron's Racer). EN-
DOPARASITISM. On 14 November 2000 three (1.2) adult wild 
collected Phillodryas baroni baroni were acquired by the Dallas 
Zoo. The one male weighed 190 g with a snout-vent length (SVL) 
of 91 cm and a tail length (TL) of 31.2 cm. Female mean measure-
ments were as follows: 285 g with an SVL of 101.8 cm and a TL 
of 32.5 cm. During routine cage maintenance, several specimens 
of Hexametra boddaertii were voided with feces. 

Submitted by RUSTON W. HARTDEGEN, Department of 
Herpetology, Dallas Zoo, 650 South R.L. Thornton Freeway, Dal-
las, Texas 75203, USA, and KATHRYN C. GAMBLE, Depart-
ment of Veterinary Medicine, Dallas Zoo, 650 South R.L. Thornton 
Freeway, Dallas, Texas 75203, USA. 
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PHILOTHAMNUS CARINATUS (NCN). REPRODUCTION 
and GROWTH. Nothing is known on the reproduction and growth 
of P. carinatus, a species of green bush snake (Colubridae) 
widespread in the Guinea-Congo forest (Chippaux.1999. Les 
Serpents d'Afrique Occidentale et Centrale. IRD Editions, Paris. 
278 pp.). Here we provide data on specimens captured in 
southeastern Nigeria. The study area (Odukpani, Cross River State, 
04°49'N, 08°21'E), a secondary thick forest surrounded by a 
mosaic of suburbs, farms, and plantations, is tropical with a 
pronounced wet season occurring from May to September. 

Three gravid females were captured at Odukpani during 1999. 
The first (SVL = 53.4 cm) laid three large eggs on 3 January, the 
second (SVL = 51.7 cm) laid four large eggs on 9 December, and 
the third (SVL = 66.2 cm) laid three large eggs on 18 December. 
No gravid females were captured during any other period of the 
year. 

Two newly-hatched P. carinatus (with fully evident umbilical 
scars) were captured and scale-clipped at the study area. One 
(unsexed, SVL = 16.7 cm, tail = 5.9 cm) was captured on 22 April 
2000, and another (SVL = 17.1 cm, tail = 6.8 cm) on 15 April 
1999. The latter (a male) was recaptured on 2 February 2000 (SVL 
= 25.2 cm, tail = 9.7 cm) 36 m linear distance from the first site of 
capture. The growth of this specimen was 8.1 cm SVL and 11.0 
cm total length in < 300 days. Therefore, we calculated a growth 
rate for this individual of 0.027 cm x d-1  SVL, or 0.037 cm x d- ' 
total length. A voucher at the Zoological Museum of Copenhagen 
(ZMUC 601598), captured at Osomba (Cross River State) on 16 
February 1959, was nearly identical in size (SVL = 25.0 cm, tail = 
9.8 cm) to our marked male at the recapture time. This voucher 
also probably hatched in April, assuming a similar growth rate as 
that recorded in our marked specimen. 

Our data, although preliminary, demonstrate that in this species 
eggs are laid during the dry season, and hatch during the interphase 
between end of dry season and the onset of wet season, exactly as 
seen in P. h. heterodermus from southeastern Nigeria (Akani et al. 
2001. Herpetol. Rev. 32:50-51). Whether P. carinatus may have 
multiple periods of egg laying (and thus also of hatching) is not 
known. Moreover, the fact that our scale-clipped juvenile was 
recaptured very close to the site of first capture after almost 300 
days suggests that young P. carinatus may be very sedentary 
throughout their first year of life (daily movement rate = 0.12 m x 
d -1 ). 

This study also extends the known range of P carinatus in 
Nigeria. Before, it was known only from southwestern Nigeria 
close to the political border with Benin Republic (i.e., Lagos State, 
cf. map in Chippaux 1999, op. cit.), but our records (both field 
data from Odukpani and two vouchers from Osomba: ZMUC 
601597 and ZMUC 601598) came from Cross River State (capital: 
Calabar) in the extreme southeastern part of the country, near the 
political border with Cameroon. 

We thank E.N.I.-Agip Environmental Department, Aquater 
S.p.A., T.S.K.J. Nigeria Ltd., Ecosystem s.r.l., F.I.Z.V., and 
Chelonian Research Foundation (Linnaeus Fund) for financially 
supporting parts of our long-term research in Nigeria. Claudia Corti 
is gratefully thanked for measuring vouchers at the Zoological 
Museum of Copenhagen, Jens Rasmussen (ZMUC) for allowing 
measurements of specimens, Francesco M. Angelici, Zena Tooze, 
Edoardo Politano, and Dario Capizzi for providing fieldwork and/ 
or data input. 

Submitted by GODFREY C. AKANI, Department of Biological 
Sciences, The Rivers State University of Science and Technology, 
P.M.B. 5080, Nkpolu, Port Harcourt, Rivers State, Nigeria (e-mail: 
g.c.akani@usa.net),  and LUCA LUISELLI, Institute of 
Environmental Studies "Demetra", via dei Cochi 48/B, I-00133 
Rome, Italy, and F.I.Z.V., via Olona 7, 1-00198 Rome, Italy (e-
mail: lucamlu  @tin.it). 

THAMNOPHIS COUCHII (Sierra Garter Snake). MAXIMUM 
SIZE and RECORD LITTER SIZE. Rossman et al. (1996. The 
Garter Snakes: Evolution and Ecology. Univ. Oklahoma Press, 
Norman. 332 pp.) reported that Thamnophis couchii attains a maxi-
mum size of 957 mm SVL (based on LSUMZ 55661, an adult 
female from Tulare Co., California, USA, with an incomplete tail). 
This same snake also gave birth to 38 neonates, the largest litter 
recorded for this species (Rossman et al., op. cit.). 

An adult female T couchii collected by Ted Thompson in May 
2001 from Pine Flat Reservoir, Fresno Co., California gave birth 
to 39 young on 6 August 2001. Following parturition, she mea-
sured 1000 mm SVL. Her tail was incomplete. Using the tail length/ 
total length ratios for adult females given by Rossman et al. (op. 
cit.), her estimated total length was 1259-1341 mm. The adult 
female and all neonates were released at the original collection 
site. 

Submitted by ROBERT W. HANSEN, 16333 Deer Path Lane, 
Clovis, California 93611-9735, USA; e-mail: 
rwh13@csufresno.edu.  

THAMNOPHIS SIRTALIS SIRTALIS (Eastern Garter Snake). 
DIET. The diet of Thamnophis sirtalis includes invertebrates, fish, 
amphibians, mammals, and birds (Rossman et al. 1996. The Gar-
ter Snakes .  Evolution and Ecology. University of Oklahoma Press, 
Norman, Oklahoma. 332 pp.; Wright and Wright. 1957. The Hand-
book of Snakes of the United States and Canada. Comstock, Ithaca, 
New York. 1105 pp.), as well as carrion. Carrion feeding usually 
involves the ingesting of a previously killed amphibian (Palmer 
and Braswell. 1995. Reptiles of North Carolina. University of North 
Carolina Press, Chapel Hill, North Carolina. 412 pp.; Ruthven. 
1908. Bull. U.S. Natl. Mus. 61:1-201). However, literature re-
ports of T sirtalis consuming dead birds are scarce. Ruthven (op. 
cit.) reported an incident where a T sirtalis was observed swal-
lowing a yellow warbler (Dendroica petechia) that had been seen 
dead the previous day. A more recent observation by Sajdak and 
Sajdak (1999. Herpetol. Rev. 30:229) of a DOR T s. sirtalis killed 
while in the act of swallowing a DOR passerine bird provides an 
additional record of this behavior. Here I report a third incident of 
carrion consumption by T s. sirtalis. 

On 28 July 1998, I discovered an adult female T s. sirtalis (ca. 
500 mm TL) under a wooden panel, 1.1 km ENE of the Erie Inter-
national Airport, Erie Co., Pennsylvania, USA. The snake had a 
considerable swelling near mid-body suggesting a recent meal, 
but otherwise appeared thin and under weight, similar to that of a 
postpartum female. Upon handling, the snake disgorged the par-
tially digested feet and tarsi of a bird. The structure of the feet and 
tarsi were characteristic of the thrush family (Turdidae). Based on 
the size of the bird limbs and the appearance that the limbs were 
gnawed, it is apparent that the snake consumed the limbs as car- 
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rion and not an entire bird. 
I thank Arthur Hulse for reviewing this manuscript and offering 

helpful comments and suggestions. 

Submitted by BRIAN GRAY, 1217 Clifton Drive, Erie, Penn-
sylvania 16505, USA. 

THAMNOPHIS SIRTALIS SIRTALIS (Eastern Garter Snake). 
WINTER PREDATION. Predation by red-tailed hawks on snakes 
has been well documented (Knight and Erickson 1976. Raptor Res. 
10:108-111; Fitch and Bare 1978. Trans. Kansas Acad. Sci. 81:1-
13; see Preston and Beane 1993. In Poole and Gill [eds.], The 
Birds of North America, No. 52, pp. 1-20. Acad. Nat. Sci., Wash-
ington, D.C. The American Ornithologists' Union). In particular, 
red-tailed hawks are known to prey on members of the genus 
Thamnophis (Knight and Erickson, op. cit; Fitch and Bare, op. 
cit.; Ernst and Barbour 1989. Snakes of Eastern North America. 
George Mason Univ. Press, Fairfax, Virginia. 282 pp.). On 31 Janu-
ary 2001, one of us (JK) salvaged a red-tailed hawk (Buteo 
jamaicensis "kriderir) along U.S. Hwy 49, ca. 2.4 km S Weiner, 
Poinsett County, Arkansas, USA (TI1N, R2E, Sec 18; 35°35'57"N, 
90°54'90"W). Habitats on either side of the highway are mainly 
temporary, vegetated, aquatic ditches normally filled with over-
flow water from rice fields. Upon closer examination of the hawk, 
the tails of two eastern garter snakes (Thamnophis s. sirtalis) were 
found protruding from a neck wound. Complete dissection of the 
hawk revealed that only the tails along with small portions of the 
posterior abdominal region of both snakes (an adult male and fe-
male) remained in the gullet of the bird. This observation suggests 
that by exiting overwintering retreats to presumably bask in brief 
periods of warm weather (as was the case here), T s. sirtalis be-
comes highly susceptible to avian predators which primarily hunt 
for small mammals in habitats associated with fallow agricultural 
fields during the winter. The snakes were deposited in the Arkan-
sas State University herpetological collection (ASUMZ 25498-
25499). We thank Jim Bednarz for verifying the "kriderii" morph 
of the red-tailed hawk. 

Submitted by STANLEY E. TRAUTH and JENNIFER 
KLOTZ, Department of Biological Sciences, Arkansas State Uni-
versity, State University, Arkansas 72467-0500, USA. 

GEOGRAPHIC DISTRIBUTION 

Instructions for contributors to Geographic Distribution appear in 
Volume 33, Number I (March 2002). Additional note: The responsibility 
for checking literature for previously documented range extensions lies 
with authors. Do not submit range extensions unless a thorough literature 
review has been completed. 

CAUDATA 

AMBYSTOMA OPACUM (Marbled Salamander). USA: OHIO: 
ERIE Co: Kelly's Island. On 20 September 2000, a sub-adult Am-
bystoma opacum was found under a board at N 41°37.116'N, 
82°42.419'W on Kelley's Island. The animal was approximately 
56 mm total length. Identity verified by Ronald A. Nussbaum. 
Photographic specimen No. 7240 UMMZ. In addition, on 6 Au- 

gust 2001 one of the authors (KMS) found a dead adult at 
N41°35.604'N, 82°41.387'W. This animal was 105 mm total length 
and is deposited at the Cleveland Museum of Natural History 
(8911). Identity verified by Timothy 0. Matson. Although Lowcock 
and Bogert (1992. Can. Field Nat. 106:2) previously recorded this 
species on Kelley's Island, only larvae were present. We believe 
that the specimens reported herein are the first of post-metamor-
phic individuals on the island. 

Submitted by WILLIAM P. FLANAGAN III, The National 
Amphibian Conservation Center, Detroit Zoological Institute, 8450 
West Ten Mile, Royal Oak, Michigan 48068, USA (e-mail: 
Bflanagan  @detroitzoo.org ; Bflanagan @detroitzoo.org ), 
KRISTIN M. STANFORD, Northern Illinois University, Depart-
ment of Biological Sciences, Dekalb, Illinois 60115, USA (e-mail: 
kristins@niu.edu),  KENT A. BEKKER, The Toledo Zoo, De-
partment of Herpetology, 2700 Broadway, Toledo, Ohio 43609, 
USA (e-mail: herpers@toledozoo.org).  

AMBYSTOMA TALPOIDEUM (Mole Salamander). USA: 
FLORIDA: GULF Co.: 0.4 km W of Two Pen Ridge Road, 0.9 km 
N of Stone Mill Creek (NE 1/4 Sec 31, T3S, R 10W). 17 January 
2002. John G. Palis. SIUC H-6547. Verified by J. G. Steward. 
Adult male found under a log within an isolated Taxodum 
ascendens pond. First record for county (Ashton and Ashton. 1988. 
Handbook of Reptiles and Amphibians of Florida, Part Three: The 
Amphibians. Windward Publ., Miami, Florida. 191 pp.). 

Submitted by JOHN G. PALIS, P.O. Box 387, Jonesboro, Illi-
nois 62952, USA. 

AMBYSTOMA TALPOIDEUM (Mole Salamander). USA: 
TEXAS: HousioN Co: Davy Crockett National Forest, compart-
ment number 56, approximately 800 m southeast of the intersec-
tion of Forest Service roads 503 and 503B. 30 January 2002. Daniel 
Saenz. TCWC 84718. Verified by James R. Dixon. New county 
record (Dixon 2000. Amphibians and Reptiles of Texas, Second 
edition, Texas A&M Press, College Station, 421 pp.). The adult 
salamander (56 mm SVL and 94 mm TL, tip of tail missing) was 
caught in a funnel trap in a manmade wildlife mitigation pond 
(Davy Crockett National Forest wildlife pond 56-2). This may be 
the westernmost record for Ambystoma talpoideum and the first 
record for the Neches River drainage. 

Submitted by DANIEL SAENZ, Wildlife Habitat and Silvicul-
ture Laboratory, Southern Research Station, USDA Forest Ser-
vice, Nacogdoches, Texas 75962, USA, CORY K. ADAMS and 
JAMES B. JOHNSON, Department of Biology, Stephen F. Aus-
tin State University, Nacogdoches, Texas 75962, USA. 

AMBYSTOMA TALPOIDEUM (Mole Salamander). USA: AR-
KANSAS: CLARK CO: 6.5 km W Arkadelphia, Sec. 10 T7S R2OW. 
19 February 2002. Martin Campbell. Henderson State University 
collection 898. Clark Co: 8 km NW Gurdon, SW 1/4 Sec. 27 T9S 
R21W. 23 February 2002. Renn Tumlison. Henderson State Uni-
versity collection 899, 903-906. Verified by Stan Trauth. Gurdon 
record includes one adult and several larger specimens of larvae 
from a permanent woodland pond without fish. First records for 
Clark Co., helps verify northward range extension in the West Gulf 
Coastal Plain toward the Ouachita Mountains, and fills gap be-
tween records in adjacent Dallas Co. and nearby Garland Co. 
(Trauth et al. 1993. Proc. Arkansas Acad. Sci. 47:154-156). 
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Submitted by RENN TUMLISON and MARTIN 
CAMPBELL, Departments of Biology and Chemistry, Henderson 
State University, Arkadelphia, Arkansas 71999, USA. 

AMBYSTOMA TIGRINUM (Eastern Tiger Salamander). USA: 
INDIANA: PERRY Co.: Highway 66. 1.4 km S of Highway 70 (Sec 
4, T5S, R1W). 15 December 1995. John G. Palis. SIUC H-6548. 
Verified by J. G. Stewart. Fresh DOR gravid female collected dur-
ing a light rain at 2008 h. First record for county (Minton 2001. 
Amphibians and Reptiles of Indiana. Second Ed. Indiana Acad-
emy of Science, Indianapolis, Indiana. 404 pp.) 

Submitted by JOHN G. PALIS, P 0 Box 387, Jonesboro, Illi-
nois 62952, USA. 

NECTURUS MACULOSUS MACULOSUS (Common 
Mudpuppy). USA: WISCONSIN: ASHLAND Co: Iron River just 
above confluence with Bad River, at Forest Road 184 (T44N, R3W, 
Sec 26). 24 May 1999. John Lyons and Philip A. Cochran. Mil-
waukee Public Museum (MPM) 31830. Verified by Gary Casper. 
Juvenile collected by electrofishing confirms presence of 
mudpuppies above a barrier waterfall on a tributary to Lake 
Superior's south shore, in this case Copper Falls on the Bad River 
(Cochran 1999. Bull. Maryland Herpetol. Soc. 35:4-13). Cestodes 
in the intestine of this specimen were probably Proteocephalus 
loennbergii, which has been reported from N. maculosus in south-
east Wisconsin (Coggins and Sajdak 1982. Proc. Helminthol. Soc. 
Washington 49:99-102), but identification to species was precluded 
by the use of ethanol to preserve the mudpuppy. Their presence 
permits the inference that, in addition to N. maculosus, the para-
site and the crustacean host for its procercoid larvae were also 
able to colonize the upper Bad River system prior to the establish-
ment of Copper Falls. 

Submitted by PHILIP A. COCHRAN, Biology Department, 
Saint Mary's University, Winona, Minnesota 55987, USA; JOHN 
LYONS, Wisconsin Department of Natural Resources, 1350 
Fernrite Drive, Monona, Wisconsin 53716, USA; and MATTHEW 
G. BOLEK, School of Biological Sciences, University of Ne-
braska—Lincoln, Lincoln, Nebraska 68588. 

PLETHODON IDAHOENSIS (Coeur d `Alen Salamander). 
USA: MONTANA: RAVALLI Co: Lake Como Falls (UTM Zone 
11, E709158, N5102643, 1305 m elev). 10 October 2001. Bryce 
A. Maxell. Idaho State Museum of Natural History (IMNH) 1919: 
47.5 mm SVL, 93 mm TL; and IMNH 1920: 41 mm SVL, 80 mm 
TL). Verified by Charles R. Peterson. This record extends the 
known range ca. 45 km south and 60 km east of the nearest known 
localities in Montana and Idaho, respectively (Wilson et al. 1997. 
Great Basin Nat. 57[4]:359-362). Both individuals were found at 
1720 h at 5°C under moss-covered cobble in a waterfall spray 
zone. The locality is within the geographic area predicted to have 
suitable climatic and geologic attributes and indicates that even 
more southerly localities in the Bitterroot River drainage are pos-
sible (Wilson and Larson 1998. Northwest Sci. 72[2]:111-115). 

Submitted by BRYCE A. MAXELL, Wildlife Biology Program, 
University of Montana, Missoula, Montana 59812, USA; e-mail: 
nathist@selway.umt.edu.  

PLETHODON SERRATUS (Southern Red-backed Salamander). 
USA: ARKANSAS: HOT SPRING Co: 3.5 km S Oak Bower at 
DeGray Lake Resort State Park, Towering Pines Trail. 1 February 
2002. C. T. McAllister. Arkansas State University Museum of 
Zoology, Herpetological Collection (ASUMZ 26396-26402). Veri-
fied by Stanley E. Trauth. New county record (Trauth et al., in 
prep., The Amphibians and Reptiles of Arkansas). Specimens col-
lected from shortleaf pine-oak habitat off north-central shore of 
DeGray Lake, a 1972 Corps of Engineer impoundment of the 
Caddo River in the Athens Piedmont Plateau subdivision of the 
Ouachita Mountains natural division. 

Submitted by CHRIS T. McALLISTER, Department of Biol-
ogy, Texas A&M University-Texarkana, Texarkana, Texas 75505, 
USA; e-mail: chris.mcallister@tamut.edu.  

ANURA 

DERMATONOTUS MUELLERI (Mueller's Narrow-mouthed 
Frog) BRAZIL: GOIAS: Municipality of Goiania, Santa Rita 
Ranch (16°40'47"S, 49°20'04"W). 26 June 1999. D. Alves Lobo. 
Centro de Estudos e Pesquisas Biologicas, Goiania, Goias: CEPB 
373, adult female (SVL 77.1 mm); Municipality of Minacu, Cana 
Brava (13°34'12"S, 48°06'52"W). 22 April 2000. I. Franca e Souza. 
CEPB/IFS 439-00, adult female (SVL 62.7 mm), and an adult 
male, CEPB/IFS 568-00 (SVL 55.8 mm). Verified by M. Trefaut 
Rodrigues. New state records (Cei 1980. Mon. Zool. Ital. [N.S.] 
Monogr. 2. 607 pp; Frost 1985. Amphibian Species of the World, 
Allen Press, Lawrence, Kansas, 732 pp; Norman and Naylor 1994. 
Amphibians and Reptiles of the Paraguaian Chaco, Vol. 1. 281 
PP.). 

Submitted by HELDER LUCIO RODRIGUES DA SILVA 
(e-mail• hsilva@ucg.br ), NELSON JORGE DA SILVA JR., and 
IVAN FRANCA E SOUZA, Laboratorio de Herpetologia, Centro 
de Estudos e Pesquisas Biologicas, Universidade Catolica de Goias, 
Ave. Universitaria 1440, Setor Universitario, 74.605-010 - Goiania, 
Goias, Brazil. 

ELEUTHERODACTYLUS BILINEATUS. (Two-lined Robber 
Frog). BRAZIL: BAHIA: Wenceslau Guimaraes Municipality: 
Estacao Ecologica Estadual de Nova Esperanca (13°35'S, 
39°43'W). 15 March 2000. B. V. S. Pimenta, P. H. C. Cordeiro, M. 
A. S. Silva, and E. V. Santos. Museu Nacional, Rio de Janeiro 
(MNRJ 26487-88). Jussari Municipality: Reserva Particular do 
Patrimonio Natural (RPPN) Serra do Teimoso (15°08'S, 39°31'W). 
30 April 2000. B. V. S. Pimenta and P. H. C. Cordeiro. MNRJ 
26489. Nib Pecanha Municipality: Fazenda Sao Joao (13°42'S, 
39°14'W). 6 September 2000. B. V. S. Pimenta and R. V. Lopes. 
MNRJ 26490-91. All verified by U. Caramaschi. All specimens 
were found in the leaf litter at night. Published distribution of this 
species was its type locality, at Itabuna Municipality, Bahia (Frost 
2000. Amphibian Species of the World: An Online Reference. 
V2.20. American Museum of Natural History). These new records 
extend range ca. 102 km northward and ca. 24 km southward. 

Submitted by BRUNO V. S. PIMENTA (e-mail: 
brunopimenta@softhome.net)  and DEBORA L. SILVANO (e-
mail: dsilvano@  softhome.net ), Instituto de Estudos Socio-
Ambientais do Sul da Bahia/Universidade Federal de Minas Gerais, 
Laboratorio de Manejo de Fauna, D. Zool./ICB, 31270-901, Belo 
Horizonte, MG, Brazil. 
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HYLA ATLANTICA (NCN). BRAZIL: BAHIA: Nilo Pecanha 
Municipality: Fazenda Sao Joao (13°42'S, 39° 14'W). 8 September 
2000. B. V. S. Pimenta and R. V. Lopes. Museu de Ciencias Naturais 
at Pontificia Universidade Catolica de Minas Gerais, Belo 
Horizonte (MCN 2265). Camamu Municipality: Projeto de 
Assentamento Zumbi dos Palmares (14°01'S, 39°09'W). 11 
December 2000. B. V. S. Pimenta and P. H. C. Cordeiro. MCN 
2277. All verified by U. Caramaschi. This species was previously 
known only from its type locality, at Itabuna Municipality, Bahia 
(Frost 2000. Amphibian Species of the World: An Online 
Reference. V2.20. American Museum of Natural History). These 
records extend range ca. 102 km northward. Specimens were 
collected while calling on the margins of ponds at the borders of 
Atlantic Forest fragments. 

Submitted by DEBORA L. SILVANO (e-mail: 
dsilvano@softhome.net)  and BRUNO V. S. PIMENTA 
(brunopimenta@softhome.net ), Instituto de Estudos Socio-
Ambientais do Sul da Bahia/Universidade Federal de Minas Gerais, 
Laborat6rio de Manejo de Fauna, D. ZoolACB, 31270-901, Belo 
Horizonte, MG, Brazil. 

HYLA CINEREA (Green Treefrog). USA: ARKANSAS: PERRY 
Co.: (N34.98921° W092.76386°); NE1/4, SWI/4, Sec. 13, R17W, 
T4N; on Arkansas Hwy 300, 2 mi ENE jct of Arkansas Hwy 300 
and Hwy 9, Harris Brake Wildlife Management Area. 22 October 
2001. K. J. Irwin and L. K. Irwin. Arkansas State University 
Museum of Zoology, Herpetological Collection (ASUMZ 26451). 
Verified by Stan Trauth. AOR adult. First record for county (Trauth 
et al., in prep., The Amphibians and Reptiles of Arkansas). 

Submitted by LISA K. IRWIN, U.S. Fish and Wildlife Service, 
1500 Museum Road, Suite 105, Conway, Arkansas 72032, USA 
(e-mail: Lisa_Irwin@fws.gov),  and KELLY J. IRWIN, Arkansas 
Game and Fish Commission, 915 East Sevier Street, Benton, 
Arkansas 72015, USA (e-mail: kirwin@agfc.state.ar.us).  

HYLA FEMORALIS (Pine Woods Treefrog). USA: FLORIDA: 
FRANKLIN Co: Dog Island, (N29.80651°, W084.58833°), ca. 150 
m W of northern end of airfield. 31 December 2001. L. K. Irwin 
and K. J. Irwin. Sternberg Museum of Natural History, Ft. Hays 
State University, Hays, Kansas (MHP 6930). Verified by Travis 
Taggart. Adult found under log in slash pine-scrub forest. First 
record for Dog Island (Blaney 1971. Herpetologica 27:406-430). 

Submitted by LISA K. IRWIN, U.S. Fish and Wildlife Service, 
1500 Museum Road, Suite 105, Conway, Arkansas 72032, USA 
(e-mail: Lisa_Irwin@fws.gov)  and KELLY J. IRWIN, Arkansas 
Game and Fish Commission, 915 East Sevier Street, Benton, 
Arkansas 72015, USA (e-mail: kirwin@agfc.state.ar.us).  

HYLA PUNCTATA (Polkadot Treefrog): VENEZUELA: 
TACHIRA: Municipio Uribante: Campamento Siberia. Doradas 
River, 28 km S of Pregonero (7°46'N, 72°00'W), 950 m. 27 May 
2001. Coleccion de Vertebrados, Facultad de Ciencias, Universidad 
de Los Andes, Merida (CVULA—IV 6301). Verified by C. Barrio. 
First state record and highest elevation recorded for the species in 
the Venezuelan Andes. Previously known from four localities in 
Venezuela, two from the delta region of Amacuro, another from 
Bolivar (Hoogmoed 1979. Zool. Verh. 172:1-46; Barrio 1998. Acta 
Biol. Venezuelica 18[2]:1-93), and another from Barinas (Barrio 

et al. 2000. Herpetol. Rev. 31:50), all of which were within 
savannah lowlands below 600 m elevation. 

Submitted by ANDRES CHACON-ORTIZ, AMELIA DIAZ 
DE PASCUAL, Facultad de Ciencias, Universidad de Los Andes, 
Venezuela (e-mail: aecortiz@yahoo.com,  adiaz@ciens.ula.ve ) and 
FRANCISCO GODOY, Desarrollo Uribante Caparo, filial de 
CADAFE, Tachira, Venezuela (e-mail: cuencaparo@telcel.net.ve).  

HYLA VERSICOLOR (Gray Treefrog). CANADA: ONTARIO: 
KENORA DISTRICT. Hwy 804, 0.3 km NE of Ontario Power 
Generation's Manitou Falls Generating Station (UTM Zone 15: 
N5603600m, E467800m). 8 May 1993. Wayne F. Weller and Ron 
Sheehan. Royal Ontario Museum (ROM 32576 [segment 3], audio 
cassette tape). Verified by Ross D. MacCulloch. Three or four 
individuals calling at 2200 h from cattail pond (fog and drizzle, 
air temperature 17°C). An observation of a live adult male on Hwy 
804 was made 1 km E at 2355 h, but specimen was not retained. 
The documented northern range limit in Kenora District of 
northwestern Ontario is represented by specimens from (west to 
east) Malachi (UTM Zone 15: N5535000 m, E355000 m, ROM 
9686 — August 1947), Kenora airport (UTM Zone 15: N5515900 
m, E401600 m, JPB 24697 [J.P. Bogart, University of Guelph]—
July 1995), Contact Bay in Wabigoon Lake (UTM Zone 15: 
N5505000 m, E515000 m, ROM 10049 — June 1963), and Butler 
(UTM Zone 15: N5479000 m, E581500 m, NMC 24517 — June 
1983). Extends range 130 km NE of Malachi, and 110 km NW of 
Kenora airport. This record represents the northernmost record in 
Ontario. 

Submitted by WAYNE F. WELLER, 250 Chercover Drive, 
Thunder Bay, Ontario P7G 1A2, Canada. 

LEPTOLALAX TUBEROSUS. VIETNAM: QUANG NAM 
PROVINCE: Tra My District: Ngoc Linh Mountain Range (940 
m, 15°11'41"N, 108°02'25"E). Nguyen Quang Truong. Verified 
by Robert F Inger. AMNH A-163665. First provincial record for 
Quang Nam (Inger et al. 1999. Fieldiana Zool. 92:5-7, Fig. 2). 

Submitted by RAOUL BAIN, Center for Biodiveristy and 
Conservation, American Museum of Natural History, Central Park 
West at 79' Street, New York, New York 10024, USA, and 
NGUYEN QUANG TRUONG, Department of Zoology, Institute 
of Ecology and Biological Resources Hoang Quoc Viet St., Cau 
Giay, Hanoi, Vietnam. 

LITHODYTES LINEATUS (Sapito Listado). VENEZUELA: 
BOLIVAR: Municipio Gran Sabana: Rio Ourowapa, right bank 
of a tributary of the Rio Cucurital (5°54'39"N, 62°44'23"W) and 
in forest on the right bank of the Rio Cucurital, 500 m downstream 
from its confluence with the Rio Purumay, 420 m elev. 1-6 April 
2000. J. C. Seflaris, C. Lasso, and R. Rivero. Museo de Historia 
Natural La Salle (MHNLS 14884, 14934). Verified by G. Rivas. 
In Venezuela, this species has been reported from some localities 
in the state of Amazonas, and Andean piedmont of the states of 
Trujillo, Tachira and Zulia (Gilles 1959. Mem. Soc. Cienc. Nat La 
Salle 19:85-146; Rivero 1961. Bull. Mus. Comp. Zool., 126:1-
207; Lynch 1979, In W. E. Duellman [ed.], The South American 
Herpetofauna: Its Origin, Evolution and Dispersal, pp. 189-215. 
Mus. Nat. Hist. Univ. Kansas Monogr. 7; McDiarmid and Paolillo 
1988. In Brewer Carias [ed.], Cerro Neblina. Resultados de la 
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Expedition 1983-1987, pp. 667-670, Fudeci, Caracas; Barrio 
1999. Herpetol. Rev. 30:50; Banos and Barrio 2001. Herpetol. 
Rev. 32:114-115). These new specimens, found among roots and 
leaf litter of Phenakospernum sp. (Musaceae), constitute the first 
documented record for the state of Bolivar, although a previous 
unvouchered report exists for La Hoyada, near El Pauji, 100 km 
SSE of El Manteco (Barrio 1998. Act. Biol. Venez. 18[2]:1-93). 
The new locality is of interest because it fills a distributional gap 
within Venezuela for a frog also known to occur in Colombia, 
Guianas, Ecuador, Brazil, Peru, and Bolivia (La Marca 1992. 
Catalog° Taxonomic°, Biogeografico and Bibliografico de las 
Ranas de Venezuela. Cuadernos Geograficos 9, Univ. Los Andes, 
Merida, Venezuela). 

Submitted by J. CELSA SENARIS Museo de Historia Natural 
La Salle, Apartado 1930, Caracas 1010-A, Venezuela (e-mail: 
celsa35  @hotmail.com), ENRIQUE LA MARCA Laboratorio de 
Biogeografia, Escuela de Geografia, Facultad de Ciencias 
Forestales y Ambientales, Universidad de Los Andes, Merida, 
Venezuela 5101 (e-mail: lamarca 1 @telcel.net.ve ), and CESAR 
MOLINA (Museo de Historia Natural La Salle (e-mail: 
washaema@hotmail.com).  

RANA CATESBEIANA (Bullfrog). MEXICO: MEXICO: 
Municipio de Villa Guerrero: 5 km S Villa Guerrero (18°55'18"N, 
99°38'00"W), 1990 m elev. 22 July 1999. X. Aguilar, R. Cruz, and 
G. Casas. Coleccion Nacional de Anfibios y Reptiles del Institute 
de Biologia, Universidad Nacional Autonoma (IBH 13292-294). 
Verified by Fausto R. Mendez de la Cruz. First record for the state 
(Camarillo-R and Smith 1992. In Strimple and Strimple [Eds], 
Contributions in Herpetology, pp. 39-41. Greater Cincinnati 
Herpetological Society; Casas et al. 1997. Anfibios y Reptiles, 
Lista Taxonomica de los Vertebrados Terrestres de Estado de 
Mexico. Univ. Anton. Edo. Mexico, Cienc. Tec. No. 32:9-53). 

Submitted by GUSTAVO CASAS-ANDREU, Instituto de 
Biologia, UNAM, Apdo. Post. 70-153, 04510 Mexico, D.F., 
Mexico (e-mail: gcasas@servidor.unam.mx);  RICARDO CRUZ-
AVINA and XOCHITL AGUILAR MIGUEL, Facultad de 
Ciencias Universidad Autonoma del Estado de Mexico, Institute 
Literario #100, 50000 Toluca, Estado de Mexico, Mexico. 

RANA LUTEIVENTRIS (Columbia Spotted Frog). CANADA: 
YUKON TERRITORY: Bennett Lake, beaver pond on Partridge 
River tributary stream (60°01'27"N, 135°11'49"W). 18 July 2001. 
Bennett Lake, pond on south shore of West Arm (60°03'30"N, 
134°58'18"W. 18 July 2001. Bennett Lake, Birch Pond on north 
shore of West Arm (60°04'47"N, 135°00'37"W). 17 July 2001. 
Collected by Brian G. Slough. Verified by David M. Green. 
Redpath Museum, McGill University, Montreal (3379, 3381-82). 
First specimens for the Yukon Territory, although reported from 
the first two locations (Mennell 1997. Herpetol. Conserv. 1:107-
109). 

BRITISH COLUMBIA: Pond near Deep Lake, Lindeman Creek 
drainage (59°46'00"N, 135°07'04"W). 26 June 2001. Photographs 
(collections limited in Chilkoot Trail National Historic Site by Parks 
Canada). Pond near Log Cabin, Tutshi River drainage (59°46'20"N, 
134°56'00"W).17 June 2001. Dan Johnson Lake, Lindeman Creek 
drainage (59°47'37"N, 135°02'31"W). 26 June 2001. Hoboe Creek 
wetland, Willison Bay, Atlin Lake (59°15'08"N, 134°06'03"W).  

12 July 2001. Pond near Lang Lake (59°12'43"N, 129°44' 31" W). 
22 July 2001. Collected by Brian G. Slough. Verified by David M. 
Green. Redpath Museum, McGill University, Montreal (3788, 
3376, 3378, 3377, 3380). Royal British Columbia Museum 
specimens 1394 and 1395 were reportedly collected at the Tutshi 
River (59°46'N, 135°55'W) (Ovaska 1999. Status Report on the 
Columbia Spotted Frog, Rana luteiventris in Canada, Committee 
on the Status of Endangered Wildlife in Canada. 38 pp.), however 
the Tutshi River is at longitude 134°55'W. The Lang Lake location 
is 5 kin north of the Simmons Lake reported by Ovaska (ibid.) 
(National Museum of Canada specimen 19475) (58°53'N, 
129°46'W), however Simmons Lake is at latitude 59°11'N. 

Submitted by BRIAN G. SLOUGH, Yukon Coordinator, 
Canadian Amphibian Reptile and Conservation Network, 35 
Cronkhite Road, Whitehorse, Yukon Territory, Y1A 559, Canada; 
e-mail: bslough@yknet.yk.ca.  

RHACOPHORUS ORLOVI (Orlov's Tree Frog). VIETNAM: 
QUANG BINH: Phong Nha - Ke Bang (17°01-34'N, 106°15-
18'E). 27 August to 1 September 2001. Thomas Ziegler, Hans-
Werner Herrmann, and Vu Ngoc Thanh. Zoologisches 
Forschungsinstitut und Museum Alexander Koenig, Bonn, 
Germany (ZFMK 75798-75803). VIETNAM: NINH BINH: Cuc 
Phuong. April 1998. Roland Mannel. Staatliche Naturhistorische 
Sammlungen Dresden, Museum fur Tierkunde (MTKD 40764). 
All verified by Wolfgang Bohm. Rhacophorus orlovi was recently 
described from the South of Ha Tinh Province (18°00-06'N, 
105°58'-106°06'E) in Vietnam (Ziegler and Kohler 2001. Sauria 
23:37-46). The new findings from Phong Nha - Ke Bang near the 
Laotian border in Quang Binh Province, which borders Ha Tinh 
Province in the north, represent the first provincial record and the 
southernmost record of the species (Ziegler and Herrmann 2000. 
Biogeographica 76:49-62). The specimen from Cuc Phuong 
represents the first record for Ninh Binh Province, being separated 
from the type locality in Ha Tinh Province by the northern 
Provinces of Nghe Anh and Thanh Hoa, thus also being the 
northernmost record of the species. The R. orlovi specimen from 
Cuc Phuong is a juvenile (SVL 24 mm), the specimens from Phong 
Nha - Ke Bang are subadults and adults. The latter include the 
largest known female (ZFMK 75800, SVL 52.5 mm) and male 
(ZFMK 75802, SVL 39.2 mm) of the species. 

Submitted by THOMAS ZIEGLER, Staatliche 
Naturhistorische Sammlungen Dresden, Museum fur Tierkunde, 
A. B. Meyer Bau, Kiinigsbriicker LandstraBe 159, D-01109 
Dresden, Germany; present address: Zoologisches 
Forschungsinstitut und Museum Alexander Koenig, Adenauerallee 
160, D-53113 Bonn, Germany (e-mail: dr.th.ziegler@t-online.de),  
HANS-WERNER HERRMANN, Zoologischer Garten Köln, 
Riehler StraBe 173, D-50735 Kiln, Germany, and JORN 
KOHLER, Zoologisches Forschungsinstitut und Museum 
Alexander Koenig, Adenauerallee 160, D-53113 Bonn, Germany. 

GYMNOPHIONA 

SIPHONOPS PAULENSIS. BRAZIL: GOIAS: Municipality of 
Minacu. 12 November 1996. M. Candid° da Costa. Centro de 
Estudos e Pesquisas Biologicas, Goiania, Goias: CEPB 4881 (SVL 
139.5 mm; body weight 26.0 g). Collected at a cerradao habitat in 
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a Cerrado Vegetational Domain, on the left bank (W) of Tocantins 
River (14°00'30"S, 48°24'53"W). Verified by M. Wilkinson. 
Siphonops paulensis Boetger 1892, was reported to be present at 
eastern, southeastern, and southern portions of the Atlantic Forest, 
(Lynch 1979. In W. E. Duellman [ed.], The South American 
Herpetofauna: Its Origin, Evolution, and Dispersal, pp. 189-215. 
Univ. Kansas Mus. Nat. Hist. Monogr. 7; Frost 1985. Amphibian 
Species of the World, Allen Press, Lawrence, Kansas. 732 pp.; 
Duellman 1999. In W. E. Duellman [ed.], Patterns of Distribution 
of Amphibians: A Global Perspective, pp. 255-328. Johns Hopkins 
Univ. Press, Baltimore, Maryland) and southern Brazil (Cei 1980. 
Mon. Zool. Ital. [N. S.], Monogr. 2, 607 pp). In recent studies this 
taxon was mentioned as being present beyond the Atlantic Forest 
domain (Kokubum and Menin 2001. Herpetol. Rev. 32:53) at the 
Municipality of Brasilia - DF, Brazil, but the authors did not offer 
any additional data about the specimen. This is the first record of 
S. paulensis in the state of Goias, extending its geographic 
distribution up to 580 km (E) from previously known range 
(Kokubum and Menin, op. cit.). 

Submitted by IVAN FRANCA E SOUZA (e-mail: 
souzai@terra.com.br),  HELDER LUCIO RODRIGUES SILVA 
and NELSON JORGE DA SILVA JR., Laborat6rio de 
Herpetologia, Centro de Estudos e Pesquisas Biologicas, 
Universidade CatOlica de Goias, Ave. Universitaria, 1440, Setor 
Universitario, 74.210-010, Goiania, Goias, Brazil. 

TESTUDINES 

CLEMMYS MARMORATA (Pacific Pond Turtle) USA: 
CALIFORNIA: PLUMAS Co: Greenhorn Creek east of Quincy. A 
sub-adult was observed on 12 August 2001 basking on a log along 
Greenhorn Creek (678029 N, 4426072 E, 1021 m) (CAS PC 
48.150, photo voucher). Verified by Jens Vindum. This is the first 
known occurrence of C. marmorata in Plumas County (Jennings 
and Hayes 1994. Amphibian and Reptile Species of Special 
Concern in California. California Department of Fish and Game. 
Sacramento, California; Koo and Vindum 1999. Amphibians and 
Reptiles of the Plumas National Forest: Historical Collections and 
California Academy of Sciences 1998 and 1999. Unpubl. report 
on file, Department of Herpetology, California Academy of 
Sciences. San Francisco, California). 

Submitted by PIERRE FIDENCI, 735 Balboa Street #4, San 
Francisco, California 94118, USA; e-mail: 
pfidenci@garciaandassociates.com.  

EMYS ORBICULARIS (European Pond Turtle). TURKEY: ICEL: 
In the moat of Mamure Kalesi (a castle; 36°04'54.42"N, 
32°53'42.84"E), Anamur. Discovered at sunset on 10 June 2000 
by the authors. MVZ 233303 (photographic voucher). Verified by 
Jim Buskirk and Ted Papenfuss. First record for Icel Province, 
Turkey. The nearest reported locality of E. orbicularis is Finike, 
Antalya Province and Seydisehir, Konya Province (both —200 km 
away). The distribution of E. orbicularis in Turkey is given by 
Basoglu and Baran (1977. Ege Univ. Fen Fak. Kit. Ser. 76:1-272) 
and Fritz (1989. Salamandra 25:143-168). This record, along with 
Finike and Hatay Province, is only the third locality for Emys on 
the Mediterranean coast of Turkey. This record lies in the middle 
of a gap in the range of E. orbicularis. We saw two individuals, 
but only photographed one. We also observed several dozen 

Mauremys caspica rivulata. M. caspica is reported for Icel 
province, but not from the Anamur region (reported from Sine 
and Mersin, >100 km E; Basoglu and Baran, op. cit.). The presence 
of a single, non-endemic turtle (Trachemys scripta elegans) in the 
moat raises the possibility that the Emys were introduced, however 
a natural presence in the Anamur region is very plausible. 

Submitted by JAMES FORD PARHAM, Department of 
Integrative Biology, University of California, Berkeley, California 
94720-3140, USA (e-mail• Parham@ socrates.berkeley.edu ), and 
TONYA VAN LEUVAN, Institute of Human Origins, Arizona 
State University, PO Box 874101, Tempe, Arizona 85287-4101, 
USA. 

HYDROMEDUSA MAXIMILIANI (NCN). BRAZIL: BAHIA: 
Municipality of Elisio Medrado, Jequitiba Reserve (12°52'S, 
39°28V, 700 m). 8 August 1999. M. A. Freitas, C. Moura, and E. 
Moraes. Museu de Zoologia da Universidade Estadual de Santa 
Cruz, BMus, Bahia (MZUESC 107). Municipality of Jussari, Sao 
Jose farm (15°11'S, 39°24'W, 500 m). 10 May-26 June 2001. 
Collector unknown (MZUESC 1235). Municipality of Boa Nova, 
Boa Esperanca farm (14°19'S, 40°05'W, 730 m). 1 July-12 
September 2001. Collector unknown. (MZUESC 1774). 
Municipality of Barra do Choca, Recanto da Adriana farm (14°57'S, 
40°33'W, 850 m). 1-30 September 2001. J. 0. Ruas. (MZUESC 
2019). Municipality of Pau Brasil, Pratinha farm (15°23'S, 
39°35'W, 530 m). 15 November 2001. Collector unknown. 
(MZUESC 2107). All specimens verified by Miguel Trefaut 
Rodrigues. The range of this species was previously considered 
restricted to the states of Espirito Santo, Rio de Janeiro, and Sao 
Paulo, Brazil (Ernst and Barbour 1989. Turtles of the World. 
Smithsonian Inst. Press, Washington, D.C., and London. xii + 313 
pp.). These records extend the known distribution of this species 
at least 600 km north. 

Submitted by ANTONIO JORGE SUZART ARGOLO, 
Universidade Estadual de Santa Cruz—UESC, Km 16 Rodovia 
Ilheus-Itabuna, CEP 45650-000, Ilheus, Bahia, Brazil (e-mail -
lachesis @ uesc.br), and MARCO ANTONIO DE FREITAS, Rua 
E quadra D lote 11, Jardim Aeroporto, CEP 42700-000, Lauro de 
Freitas, Bahia, Brazil (e-mail: philodryas@hotmail.com).  

KINOSTERNON HERRERAI (Herrera's Mud Turtle). MEXICO: 
MEXICO: Municipality of Temascaltepec, El Tule, on the bank 
of Temascaltepec River (19°00'N, 100°05'W), 1520 m elev. 17 
May 1999. Vicente Mata-Silva and Martin Paredes-Flores. 
Laboratorio de Ecologia, Unidad de Biologia, Tecnologia y 
Prototipos, FES-Iztacala, Universidad Nacional Autonoma de 
Mexico (VMS 235). Verified by Edmundo Perez-Ramos. First 
record for the state of Mexico (Camarillo-R and Smith 1992, In 
Strimple and Strimple [eds.], Contributions in Herpetology, pp. 
39-41. Greater Cincinnati Herpetol. Soc., Cincinnati, Ohio. viii + 
111 pp.). Closest record for this species is from the Gulf lowlands 
in the state of Hidalgo (Iverson 1992. A Revised Checklist with 
Distribution Maps of the Turtles of the World. Privately printed, 
Richmond, Indiana. viii + 363 pp.). 

Submitted by VICINTE MATA-SILVA, AURELIO 
RAMIREZ-BAUTISTA (e-mail: raurelio@servidor.unam  mx), 
MARTIN PAREDES-FLORES, and MANUEL ESPINO-
OCAMPO, Laboratorio de Ecologia, UBIPRO, Facultad de 
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Estudios Superiores-Iztacala, UNAM, Apdo. Post. 314, Avenida 
de Los Barrios s/n, Los Reyes Iztacala, Tlalnepantla, Estado de 
Mexico, 54090 Mexico. 

LACERTILIA 

ANOLIS DISTICHUS (Bark Anole). USA: FLORIDA: MONROE 

COUNTY: Florida Keys: Long Key: Keys Marine Laboratory (KML) 
in Layton, US1 mile marker 68.5. 20 September 2001. Todd 
Campbell. Verified by Kenneth Krysko. UF 129704. One male 
collected (55 mm SVL; 3.6 g); another male and two females seen 
in mangroves near the KML boat ramp. Long Key record. This 
introduced species was first recorded from Monroe County in Key 
West in 1977 (Lazell 1989. Wildlife of the Florida Keys. Island 
Press, Washington D.C. 254 pp.). Also recorded from US1 mile 
marker 110 on Cross Key in 1983 (UF 121939), and in Marathon, 
Vaca Key in 1994 (Watkins-Colwell and Watkins-Colwell 1995. 
Herpetol, Rev. 26:44). 

Submitted by TODD S. CAMPBELL, Institute for Biological 
Invasions, Department of Ecology and Evolutionary Biology, 569 
Dabney Hall, University of Tennessee, Knoxville, Tennessee 
37996, USA, and KYM ROUSE CAMPBELL, The Cadmus 
Group, Inc., 78A Mitchell Road, Oak Ridge, Tennessee 37830, 
USA. 

AMPHISBAENA FULIGINOSA FULIGINOSA. BRAZIL: 
AMAZONAS: TEFE.  (02°42'04.8" S, 64°37'05.9" W), Boa Vista, 
Amana Sustainable Development Reserve, Municipality of Tefe. 
01 February 2001. Miguel de La Torre Loranca. Instituto Nacional 
de Pesquisas da Amazonia - INPA, Colecao de Anfibios e Repteis 
(INPA 9531). Verified by Tania Sanaiotti. Adult captured in pitfall 
trap in secondary forest. This specimen represents the first record 
for this subspecies in Amazonas State, in northern Brazil. The 
record enlarges the know distribution to more than 1400 km from 
Paramaribo, Suriname (Vanzolini 1951. Bull. Mus. Comp. Zool. 
106:1-65). 

Submitted by HIPOCRATES DE MENEZES CHALKIDIS 
(e-mail: chalkidis@bol.com.br),  ANA CRISTINA CORDEIRO-
DUARTE (e-mail: cristina@inpa.gov.br.),  and RICHARD C. 
VOGT (e-mail: vogt@inpa.gov.br),  Instituto Nacional de 
Pesquisas da Amazonia - INPA, Colecao de Anfibios e Repteis, 
Av. Andre Araujo, No. 2936, C.P. 478, Manaus, Amazonas, Brazil, 
CEP: 69.083-000. 

HEMIDACTYLUS LEIGHTONI (House Gecko). VENEZUELA: 
ZULIA: Sinamaica, 11°05'N, 71°57'W. 15-16 July 2000. A. 
Mijares-Urrutia, J. Manzanilla, and R. Rivero. Museo de Historia 
Natural La Salle, Caracas (MHNLS 15574) and Museo de la 
Estacion Biologica de Rancho Grande, Maracay (EBRG 3786). 
Verified by C. Molina. First record for Venezuela and easternmost 
locality for this species (Powell and Maxey 1990. Cat. Amer. Amph. 
Rept. 493:1-3, as Hemidactylus brookii leightoni). Boulenger 
(1911. Ann. Mag. Nat. Hist. London, ser. 8, 7[3]:19) described H. 
leightoni from Colombia. Kluge (1969. Misc. Publ. Mus. Zool. 
Univ. Michigan 138:1-78) treated this taxon as a subspecies of H. 
brookii, restricted it to a region extending from the northwestern 
coast to the central highlands of Colombia, and mentioned that it 
could be present in western Venezuela. Powell and Maxey (op. 

cit.) listed six subspecies for H. brookii, of which two, H. b. 
leightoni and H. b. haitianus, occur in America and the Caribbean. 
Subsequently, Powell et al. (1996. In Powell and Henderson [eds.], 
Contributions to West Indian Herpetology: A Tribute to Albert 
Schwartz, pp. 51-93. Contr. Herpetol. 12) elevated H. haitianus 
to a full species (see also Powell 1993. Herpetol. Rev 24: 35-137; 
Powell and Parmerlee. 1993. Dactylus 2:54-55). Likewise, R. 
Powell (in litt.) suggested that H. leightoni is distinct from H. 
brookii and H. haitianus and recommended that it be considered a 
full species; consequently restricting H. brookii to the Eastern 
Hemisphere (Rivas et al. 2002. Herpetofauna 23[134]:5-8). 

Submitted by GILSON RIVAS FUENMAYOR, Museo de 
Historia Natural La Salle, Apartado Postal 1930, Caracas 1010-A, 
Venezuela; e-mail: anolis30@hotmail.com.  

HEMIDACTYLUS MABOUIA (Amerafrican House Gecko).  
BRITISH WEST INDIES: Grand Cayman Island: Bodden Town 
District, Newlands (exterior walls of a house). 12 November 2001. 
A. C. Echternacht. Verified by R. Powell and S. B. Hedges. Bobby 
Witcher Memorial Collection (BWMC), Avila College, 06821-
22 (gravid adult females). First observed at the site on 24 August 
2001 (a minimum of 10 individuals representing both sexes, 
neonates to adults). This is the first record of the genus and species 
in the Cayman Islands (Powell et al. 1998. Cat. Amer. Amphib. 
Rept. 674:1-11). 

Submitted by A. C. ECHTERNACHT, Department of Ecology 
& Evolutionary Biology, University of Tennessee, Knoxville. 
Tennessee 37996-1610, USA (e-mail: echterna@utk.edu),  and F. 
J. BURTON, P.O. Box 10308 APO, Grand Cayman, Cayman 
Islands, British West Indies. 

LEIOCEPHALUS CARINATUS ARMOURI (Little Bahama 
Curly-tailed Lizard). USA: FLORIDA:BREvARD Co: Cocoa Beach, 
at NE corner of Orlando Ave (Hwy A 1 A southbound) and S 7th 
Street. 15 January 2002. K. L. Krysko, F Wayne King, and Terry 
Taylor. Verified by Max A. Nickerson. Florida Museum of Natural 
History, University of Florida (UF 129550). New county record 
and extends the species range north ca. 158 km of the previous 
most northern locality along the eastern coast of Florida (Hauge 
and Butterfield 2000. Herpetol. Rev. 31:53). Additionally, there 
are four unreported specimens that were collected from the same 
vicinity: MCZ R-176773-74 collected on 11 January 1991 and 
AMNH R-3 collected on 1 October 1991. Our specimen provides 
evidence that this species has been established on Cocoa Beach 
for more than a decade. 

Submitted by KENNETH L. KRYSKO (e-mail: 
kenneyk@flmnh.ufl.edu)  and F. WAYNE KING (e-mail: 
kaiman@flmnh.ufl.edu),  Florida Museum of Natural History, 
Division of Herpetology, University of Florida, Gainesville, Florida 
32611, USA. 

SCINCELLA LATERALIS (Little Brown Skink). USA: 
FLORIDA: FRANKLIN Co: Dog Island, (N29.80573°. 
W084.58541°), Dog Island airfield. 31 December 2001. L. K. Irwin 
and K. J. Irwin. Sternberg Museum of Natural History, Ft. Hays 
State University, Hays, Kansas (MHP 6942). Verified by Travis 
Taggart. Adult found under debris along margin of sod runway. 
First record for Dog Island (Blaney 1971. Herpetologica 27:406-
430). 
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Submitted by LISA K. IRWIN, U.S. Fish and Wildlife Service, 
1500 Museum Road, Suite 105, Conway, Arkansas 72032, USA 
(e-mail: Lisa_Irwin@fws.gov)  and KELLY J. IRWIN, Arkansas 
Game and Fish Commission, 915 East Sevier Street, Benton, 
Arkansas 72015, USA (e-mail: kirwin@agfc.state.ar.us).  

SPHENOMORPHUS TERSUS. MALAYSIA: PENINSULAR 
MALAYSIA: Selangor; Kepong, Forest Research Institute 
Malaysia, Sungei Kroh waterfalls; among boulders adjacent to 
main stream (3° 14'N, 101 °38'E), ca. 100 m elev. 27 February 2001. 
Tzi Ming Leong. Raffles Museum of Biodiversity Research: 
Zoological Reference Collection (ZRC.2.4915, adult female, SVL 
70.5 mm, total length 197.7 mm). Verified by Kelvin K. P. Lim. 
New country record and southerly range extension. Previously 
known from south Thailand (Khao Wang Hip in Nakhon Sri 
Thamarat, and Pak Chan estuary at Tasan - Isthmus of Kra) (Smith 
1930. Bull. Raffles Mus. 3:1-149). This represents the twelfth 
species of the genus Sphenomorphus known to occur in Peninsular 
Malaysia (Denzer and Manthey 1991. Raffles Bull. Zool. 
39[2]:309-322). 

Submitted by TZI MING LEONG, Department of Biological 
Sciences, National University of Singapore, Singapore 119260 (e-
mail: scip0132@nus.edu.sg),  NORSHAM SUHAINA YAAKOB, 
Forest Research Institute Malaysia, Kepong, 52109 Kuala Lumpur, 
Malaysia, and INDRANEIL DAS, Institute of Biodiversity and 
Environmental Conservation, Universiti Malaysia Sarawak, 94300 
Kota Samarahan, Sarawak, Malaysia. 

TROPIDURUS TORQUATUS (Calango). BRAZIL: RIO 
GRANDE DO SUL: Municipality of Machadinho. 17 September 
2001. A. Tomas Franca. Left bank (S) of Uruguai River 
(27°34'04"S, 51°35'15"W). Centro de Estudos e Pesquisas 
Biologicas, Goiania - GO (CEPB/NAT 977; SVL 240.6 mm). 
Verified by M. Trefaut Rodrigues. Tropidurus torquatus (Wied, 
1820) is a widespread species in central, southeastern (Hoogmoed 
1979. In Duellman [ed.], The South American Herpetofauna: Its 
Origin, Evolution, and Dispersal, pp. 241-279; Giaretta 1996. 
Herpetol. Rev. 27:80-81) and southern Brazil (Rodrigues 1987. 
Arq. Zool. S. Paulo 31[3]:105-203). A single record (two 
specimens) was obtained from the extreme southern portion of 
the State of Rio Grande do Sul (Lema and Fabian-Buermann 1977. 
Iheringia, Ser. Zool. Porto Alegre [50]:61-92). Our specimen 
confirms the presence of T torquatus in southern Brazil, and 
extends its range 500 km northward. 

We thank the staff of NATURAE - Projetos e Consultoria 
Ambiental Ltda. at the Cotiara Faunal Rescue Operation for help 
during fieldwork. 

Submitted by IVAN FRANCA E SOUZA (e-mail: 
souzai  @terra.com.br ), WILIAN VAZ SILVA and NELSON 
JORGE DA SILVA JR. Laboratorio de Herpetologia, Centro de 
Estudos e Peaquisas Biologicas, Universidade Catolica de Goias, 
Ave. Universitaria 1440, Setor Universitario, 74.210-010, Goiania, 
Goias, Brazil. 

SERPENTES 

AGKISTRODON CONTORTRIX (Copperhead). USA: 
ARKANSAS: PHILLIPS Co.: (N34.61422°, W090.61646°); SW 1/ 
4, SE 1/4, Sec 7, T1 S, R5E; ca. 100 m S of intersection of Phillips 

Co. roads 211 and 239; St. Francis National Forest. 19 October 
2001. K. J. Irwin and L. K. Irwin. Arkansas State University 
Museum of Zoology, Herpetological Collection (ASUMZ 26447). 
Verified by Stan Trauth. DOR adult female in bottomland 
hardwood/cypress-tupelo gum forest. First record for county 
(Trauth, Robison, and Plummer, ms. in prep.). 

Submitted by KELLY J. IRWIN, Arkansas Game and Fish 
Commission, 915 East Sevier Street, Benton, Arkansas 72015, USA 
(e-mail: Erwin  @ agfc.state.ar.us ), and LISA K. IRWIN, U.S. Fish 
and Wildlife Service, 1500 Museum Road, Suite 105, Conway, 
Arkansas 72032, USA (e-mail: Lisa_Irwin@fws.gov).  

CROTALUS TIGRIS (Tiger Rattlesnake). USA: ARIZONA: 
SANTA CRUZ CO: Atascosa Mts.: Atascosa Canyon, SW 1/4 of SW 
1/4 Sec 18, T23S, R12E, Coronado National Forest. 16 July 1999. 
J. M. Howland. UAZ 53662—PSV. Pajarito Mts.: 6.7 mi (by Ruby 
Road) WSW Interstate Hwy 19 (31°22.75'N, 111°03.64'W). 25 
July 2001. E. F. Enderson, R. L. Bezy. UAZ 53674. Tumacacori 
Mts., Tubac, 49 Guadalupe Road, W of Interstate Hwy 19.9 August 
1998. Shirley Titcomb. UAZ 51528. PIMA CO: Altar Valley, Buenos 
Aires National Wildlife Refuge, 10.9 mi E of Hwy 286 on Arivaca 
Road. 23 July 2001. B. H. Sigafus, M. L. Sigafus. UAZ 53554. 
Verified by G. L. Bradley. Records fill a gap in the range in southern 
Arizona (as mapped by Lowe et al. 1986. The Venomous Reptiles 
of Arizona. Arizona Game and Fish Department, Phoenix. ix+115 
pp.) between the Santa Rita, Sierrita, and Baboquivari Mts. 
(Klauber 1956. Rattlesnakes. Volume 1. Univ. California Press, 
Berkeley. xxix +708 pp.) and tend to substantiate an undocumented 
record for "Bear Canyon, 4 mi. N. of Mexican Border, Santa Cruz 
Co." [? = Bear Valley, Atascosa Mts] (Fowlie 1965. The Snakes of 
Arizona. Azul Quinta Press, Fallbrook, California. lv+164 pp.). 

Submitted by JEFFREY M. HOWLAND, U.S. Fish and 
Wildlife Service, Santa Ana National Wildlife Refuge, Route 2 
Box 202A, Alamo, Texas 78516, USA, ERIK F. ENDERSON, 
3234 East Patricia, Tucson, Arizona 85716, USA, ROBERT L. 
BEZY, Section of Herpetology, Natural History Museum of Los 
Angeles County, Los Angeles, California 90007, USA, BRENT 
H. SIGAFUS, School of Renewable Resources, University of 
Arizona, Tucson, Arizona 85721, USA, and ALLISON 
TITCOMB, 1811 North Hitching Post Road, Tucson, Arizona 
85745, USA. 

HETERODON NASICUS (Western Hog-nosed Snake). USA: 
TEXAS: CRANE Co: 34.6 km E of Iraan on US Highway 190. July 
1997. Mike Price. Verified by James M. Mueller. SRSU R-6541. 
New county record (Dixon 2000. Amphibians and Reptiles of 
Texas. Second Ed. Texas A&M Univ. Press, College Station. 421 
PP.). 

Submitted by ROBERT H. HIBBITTS and ROBERT W. 
BRYSON, JR. Department of Biology, Sul Ross State University, 
Alpine, Texas 79832, USA. 

LAMPROPELTIS GETULA SPLENDIDA (Desert Kingsnake). 
USA: TEXAS: CRANE Co: Crane County Golf Course. May 1991. 
Mike Price. Verified by James M. Mueller. SRSU R-6543, R-
6555. New county record (Dixon 2000. Amphibians and Reptiles 
of Texas. Second Ed. Texas A&M Univ. Press, College Station. 
421 pp.). 

Submitted by ROBERT H. HIBBITTS and ROBERT W. 
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BRYSON, JR., Department of Biology, Sul Ross State University, 
Alpine, Texas 79832, USA. 

LYSTROPHIS NATTERERI (NCN): BRAZIL: BAHIA: 
Municipality of Rio de Contas, Vaccaro farm (13°32'S, 41°52'W, 
1200 m). 1 April 2000-25 May 2001. Collector unknown. Museu 
de Zoologia da Universidade Estadual de Santa Cruz, BMus, Bahia 
(MZUESC 1172). Vicinity of the city of Rio de Contas (13°34S, 
41 °48'W, 1050 m) 15-20 May 2001. Collector unknown. MZUESC 
1188. Specimens were captured by different collectors and the 
precise dates of capture are unknown. Dates indicate periods 
between visits to the farms. Both verified by Miguel Trefaut 
Rodrigues. Species is known from states of Piaui, Goias, Mato 
Grosso do Sul, Sao Paulo, and Parana, Brazil, between 45° and 
55° W (Hoge et al. 1975. Mem. Inst. Butantan 39:37-50). These 
records extend the range of L. nattereri nearly 280 km in relation 
to 45°W and represent the new easternmost limit of this taxon. 

Submitted by ANTONIO JORGE SUZART ARGOLO, 
Universidade Estadual de Santa Cruz - UESC, Km 16 Rodovia 
Ilheus-Itabuna, CEP 45650-000, Ilheus, Bahia, Brazil; e-mail: 
lachesis@uesc.br.  

NERODIA FASCIATA CONFLUENS (Broad-banded 
Watersnake). USA: ARKANSAS: PERRY Co.: NE1/4, Sec 7, T4N, 
R16W; 2.4 road miles NNE of intersection of Arkansas Hwy 300 
and Hwy 216 on Hwy 216. 24 May 2001. K. J. Irwin. Arkansas 
State University Museum of Zoology, Herpetological Collection 
(ASUMZ 26439). Verified by Stan Trauth. DOR adult male. First 
record for county and fills hiatus between Saline County to the 
south and the most northwesterly record in the state in Conway 
County (Trauth, Robison, and Plummer, ms. in prep.). 

Submitted by KELLY J. IRWIN, Arkansas Game & Fish 
Commission, 915 East Sevier Street, Benton, Arkansas 72015, 
USA; e-mail: kirwin@agfc.state.ar.us.  

NERODIA FASCIATA FASCIATA (Banded Watersnake). USA: 
CALIFORNIA: Sacramento Co: 100 m SE of intersection of Riley 
Street and Blue Ravine Road (38°39'35"N, 121°09'30"W). June 
2000. Peter S. Balfour and Eric W. Stitt. California Academy of 
Sciences (CAS 215207-215214). Verified by Robin Lawson (CAS) 
and Rhonda Lucas (CAS). This introduced population was 
originally discovered by the senior author (PSB) in 1992. The 
accessioned specimens were collected from a constructed pond 
and adjacent watershed. Twenty-seven additional captured 
individuals (many provided by the California Department of Fish 
and Game) have ranged in length between 63.5 and 130 cm. 
Seventeen females were dissected and found to contain between 
12 and 55 developing ova (mean = 24). Several additional 
individuals, of all size classes, have been observed prior to and 
since this collection. This subspecies is native to southern Alabama, 
northeast through North Carolina (Conant and Collins 1991. 
Reptiles and Amphibians of Eastern/Central North America. 
Houghton Mifflin Co., Boston, Massachusetts, 450 pp.). 

Submitted by PETERS. BALFOUR, ECORP Consulting, Inc., 
2260 Douglas Blvd., Suite 160, Roseville, California, 95661, USA 
(e-mail: pbalfour@ecorpconsulting.com),  and ERIC W. STITT, 
University of Arizona, School of Renewable Natural Resources, 
125 Biological Sciences East, Tucson, Arizona, 85721, USA (e-
mail: estitt@u.arizona.edu).  

NERODIA RHOMBIFER (Diamond-backed Watersnake). USA: 
ARKANSAS: PERRY Co.: SE1/4, SW 1/4, Sec 22, T4N, R17W; on 
Arkansas Hwy 9. 22 October 2001. K. J. Irwin and L. K. Irwin. 
Arkansas State University Museum of Zoology, Herpetological 
Collection (ASUMZ 26450). Verified by Stan Trauth. DOR adult 
female. First record for county (Trauth, Robison, and Plummer, 
ms. in prep.). 

Submitted by KELLY J. IRWIN, Arkansas Game & Fish 
Commission, 915 East Sevier Street, Benton, Arkansas 72015, USA 
(e-mail: Erwin  @ agfc.state.ar.us ), and LISA K. IRWIN, U.S. Fish 
& Wildlife Service, 1500 Museum Road, Suite 105, Conway, 
Arkansas 72032, USA (e-mail: Lisa_Irwin@fws.gov).  

OXYRHOPUS DOLIATUS (False Coralsnake). VENEZUELA: 
CARABOBO: Bahia de Patanemo, 10 m. 15 July 1974 Daniel 
Loureiro. Museo de Historia Natural La Salle, Caracas (MHNLS 
6190). First state record (Lancini and Kornacker 1989. Die 
Schlangen von Venezuela. Verlag Armitano, Caracas, 381 pp.; 
Manzanilla et al. 1996. Acta Cientifica Venezolana 47:191-204; 
Roze 1966. La Taxonomia y Zoogeografia de los Ofidios en 
Venezuela. Univ. Central de Venezuela. Edic. Biblioteca, Caracas, 
362 pp.). VARGAS: Suapo, Hacienda El Limon, 180 m. 20 
December 1968. Jose M. Peldez (MHNLS 4338). First state record 
(Roze, op. cit.; Lancini and Kornacker, op. cit.; Manzanilla et al., 
op. cit.). YARACUY: Quebrada El Charal, ca. 12 km NNW de 
Aroa, 500 m. 12 April 1994. Ramon Rivero. Ministerio del 
Ambiente y de los Recursos Naturales, Museo de la Estacion 
Biologica de Rancho Grande, El Limon (EBRG 2941, male). First 
state record and south-westernmost records for the species in the 
Venezuelan coastal range (Roze, op. cit.; Lancini and Kornacker, 
op. cit.; Manzanilla et al., op. cit.). Specimens verified by C. R. 
Molina. Until recently, the species was known as 0. venezuelanus, 
now recognized as a synonym of 0. doliatus (Zaher and 
Caramaschi 2000. Dumerilia 4[2]:113-122). 

Submitted by GILSON RIVAS FUENMAYOR, Museo de 
Historia Natural La Salle, Apartado Postal 1930, Caracas 1010-A, 
Venezuela; e-mail: anolis30@hotmail.com.  

RACHIDELUS BRAZIL!. Brazil: Goias: Municipio de Sao Joao 
da Alianca: Jatobazinho (11°26'S 46°38'W). March—April 1956. 
Collected during the Machris expedition of the Los Angeles County 
Museum and Museu Nacional, Rio de Janeiro, Brazil (MNRJ 3235, 
adult male SVL 673 mm, TL 153 mm). Verified by R. Fernandes. 
First state record, extends the known distribution 1350 km north 
from the city of Sao Paulo (Peters and Orejas-Miranda 1970. 
Catalogue of the Neotropical Squamata: Part I. Snakes. U.S. Natl. 
Mus. Bull. 297:1-346). 

Submitted by DANIEL S. FERNANDES (e-mail: 
danfer@acd.ufrj.br)  and PAULO PASSOS (e-mail 
ppassos@mn.ufrj.br), Departamento de Vertebrados, Museu 
Nacional. Universidade Federal do Rio de Janeiro, Quinta da Boa 
Vista s/n, Rio de Janeiro, Rio de Janeiro, 20940-040, Brazil. 

RAMPHOTYPHLOPS BRAMINUS (Brahminy Blindsnake). 
USA: VIRGINIA: Newport News, apartment complex at 21' Street 
and Jefferson Avenue. Eight individuals were seen in the kitchens 
and back porches of two adjoining apartments; five specimens 
(USNM 546147-546151) were collected from one apartment. 
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USNM 546147 (5.5 cm TL) collected alive in kitchen by William 
Lopez on 27 Sept. 2000. USNM 546148 (6.4 cm TL) collected 
under a rubber doormat on the back porch on 29 Sept. 2000 by 
Barbara A. Savitzky and Robert T. Belcher. USNM 546149 (7.5 
cm. TL) and 546150 (6.9 cm TL) collected under wood and 
cardboard debris on the porch together with a dead, desiccated 
specimen (USNM 546151) on the porch pavement, all by Irene 
Brumley on 9 November 2000. Verified by Van Wallach (Museum 
of Comparative Zoology, Harvard University). Wallach noted that 
all specimens are subadults and difficult to sex; snout scalation is 
slightly aberrant, but head and body scalation are consistent with 
R. braminus. First record for the state of Virginia and mid-Atlantic 
coast; third record for mainland USA outside of Florida. First 
Florida record was in coastal Dade Co. in 1983 (Wilson and Perms 
1983. Univ. Kansas Mus. Nat. Hist. Spec. Publ. 9:1-89), although 
several Florida populations are now known (Ernst and Brown 2000. 
Herpetol. Rev. 31:256). Outside of Florida, the other two mainland 
US localities, New Orleans, Louisiana (Thomas 1994. Herpetol. 
Rev. 25:34 and Boston, Massachusetts (Wallach et al. 1991. 
Herpetol. Rev. 22:68 and Jones et al. 1995. Herpetol. Rev. 26:210-
211) are coastal ports, as is Newport News. The site is <0.25 km 
from an international shipping terminal. 

Submitted by BARBARA A. SAVITZKY, Department of 
Biology, Chemistry, and Environmental Science, Christopher 
Newport University, Newport News, Virginia 23606, USA (e-mail: 
bsavitz@cnu.edu);  ALAN H. SAVITZKY, Department of 
Biological Sciences, Old Dominion University, Norfolk, Virginia 
23529, USA (e-mail: asavitzk@odu.edu);  ROBERT T. 
BELCHER, Department of BCES, Christopher Newport 
University, Newport News, Virginia 23606, USA, and SCOTT 
EWERS Cooperative Extension Service of Virginia Polytechnic 
Institute and State University, Newport News, Virginia 23606, USA 
(e-mail: jsewers@vt.edu).  

REGINA ALLEN! (Striped Crayfish Snake). USA: GEORGIA: 
LOWNDES Co: Moody Air Force Base. Burma Road at south end of 
runway. 5 July 2001. John G. Palis. SIUC R-3758. Verified by J. 
G. Stewart. DOR adult. First record for county and westernmost 
for Georgia (Williamson and Moulis 1994. Distribution of 
Amphibians and Reptiles in Georgia. Savannah Sci. Mus. Spec. 
Publ. 3:1-712). 

Submitted by JOHN G. PALIS, P.O. Box 387, Jonesboro, 
Illinois 62952, USA. 

Crotalus horridus (Timber Rattlesnake). Illustration by Heather Frese. 
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New Amphibian and Reptile County Records from 
Logan County, Illinois, USA 

MARIO D. GIAZZON 
Department of Biological Sciences, Illinois State University 

Campus Box 4120, Normal, Illinois 61790-4120, USA 
e-mail: mdgiazz@ilstu.edu  

Our early understanding of the geographic distribution of Illi-
nois herpetofauna was largely due to the exhaustive work of Smith 
(1961). In the last decade, increased field work and examination 
of museum collections have led to the modification of Smith's 
work. Several contributions have filled distributional gaps of Illi-
nois amphibians and reptiles at both regional (Markezich and 
Beckett 2001; Tucker 1994; Wilson 1999) and statewide (Petzing 
et al. 1998, 2000; Redmer and Ballard 1995) levels. Historically, 
some counties in Illinois seem to have harbored little herpetologi-
cal interest and therefore have received very limited organized 
field work. As a consequence, many species in these counties have 
not been documented. Logan County is an example of such a 
county, most likely because 93% of its land is comprised of pri-
vately owned cropland and grassland (Illinois Department of Natu-
ral Resources 1996). I conducted a survey of the amphibians and 
reptiles in Logan County from March to August 2001, which re-
sulted in four updated county records and eight new county records. 

Previous collection efforts in Logan County have documented 
six species of amphibians and eight species of reptiles (Phillips et 
al. 1999). Most of these records are vouchered by only a few speci-
mens, many of which are over 30 years old. One of the goals of 
this survey was to determine if these species were still present 
(updated county records) and if some were yet unrecorded (new 
county records). Updated county records are worth noting because 
not only do they determine if a species is still present in an area, 
but they also allow for investigation of possible range extensions 
within a county. For the purposes of this paper, an updated county 
record will be defined as a species that has not been documented 
in Logan County for at least a period of twenty years, a standard 
adopted by Phillips et al. (1999). Updated county records were 
determined by accessing museum collection records from the Field 
Museum of Natural History (FMNH), Chicago, Illinois; the Illi-
nois Natural History Survey (INHS), Champaign, Illinois; the 
University of Illinois Museum of Natural History (UIMNH), 
Champaign, Illinois; and the University of Michigan Museum of 
Zoology (UMMZ), Ann Arbor, Michigan. The specimen catalog 
number and the year of the most recent voucher specimen have 
been included for updated county records. New county records 
were verified by checking the Illinois Herpetological Vouchered 
Database, which contains data from thirty U.S. collections. A web 
page developed from this database can be accessed at <http:// 
www.inhs.uiuc.edukbd/collections/AmphReptColln/herps.htmL>. 
Voucher specimens of new county records were verified by Chris-
topher A. Phillips and deposited at the Illinois Natural History 
Survey (INHS) in Champaign, Illinois. 

Ambystoma texanum. E of Middletown near Polecat Hill; 1.4 km 
W of int. Co. Rd. 350E and Co. Rd. 1300N (NW 1/4 NE 1/4 Sec. 
16, T19N, R4W). 25 March 2001. M. D. Giazzon. INHS 17072. 
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New county record. Former stream bed of Salt Creek containing 
temporary pools, bordered to the east by deciduous forest. Four 
specimens were observed under a large rotten log approximately 
8 m from the water's edge. 

Pseudacris triseriata. E of Middletown near Polecat Hill; 1.4 km 
W of int. Co. Rd. 350E and Co. Rd. 1300N (NW 1/4 NE 1/4 Sec. 
16, T19N, R4W). 25 March 2001. M. D. Giazzon. INHS 17075. 
New county record. Former stream bed of Salt Creek containing 
temporary pools, bordered to the east by deciduous forest. The 
specimen was found under a flat piece of rotten wood approxi-
mately 1 m from the water's edge. 

Pseudacris crucifer. E of Middletown near Polecat Hill; 1.4 km W 
of int. Co. Rd. 350E and Co. Rd. 1300N (NW 1/4 NE 1/4 Sec. 16, 
T19N, R4W). 25 March 2001. M. D. Giazzon. INHS 17074. New 
county record. Former stream bed of Salt Creek containing tem-
porary pools, bordered to the east by deciduous forest. The speci-
men was found under a rotten log approximately 1 m from the 
water's edge. Only a few males were heard calling at this site upon 
subsequent visits. 

Hyla chrysoscelis/ Hyla versicolor. SE of Union; 0.7 km W of int. 
Co. Rd. 1450E and Co. Rd. 2400N (NW 1/4 NW 1/4 Sec. 21, 
T21N, R2W). 22 April 2001. M. D. Giazzon. INHS 17152. New 
county record. Small woodland pond west of Sugar Creek. 

Rana catesbeiana. 1.2 km SE of Union; (SE 1/4 NW 1/4 SW 1/4 
Sec. 8, T21N, R2W). 25 March 2001. M. D. Giazzon. INHS 17076. 
Updated county record. Juvenile found dead in pond, possibly 
killed from recent freeze. Last known voucher specimen was col-
lected in 1953 (INHS 7174). 

Nerodia sipedon. NW of Mount Joy; 0.16 km N of int. Co. Rd. 
1600E and Co. Rd. 2575N (NE 1/4 NE 1/4 Sec. 10, T21N, R2W). 
22 April 2001. M. D. Giazzon. INHS 17151. Updated county 
record. Found near a small stream that flows under the road. Last 
known voucher specimen was collected in 1967 (FMNH 208229). 

Storeria dekayi. NNW of Lawndale; 0.5 km S of int. Co. Rd. 1600E 
and Co. Rd. 2250N (SE 1/4 SE 1/4 Sec. 27, T21N, R2W). 22 April 
2001. M. D. Giazzon. INHS 17153. New county record. Speci-
men was DOR. 

Thamnophis sirtalis. SW of Chestnut; 0.32 km W of int. Co. Rd. 
2000E and Co. Rd. 850N (NE 1/4 SE 1/4 Sec. 5, T18N, R1W). 13 
October 2000. M. D. Giazzon. INHS 17353. Updated county 
record. Last known voucher specimen was collected in 1957 (INHS 
8748). Specimen was DOR. 

Thamnophis radix. NNW of Rocky Ford Bridge; 0.48 km N of 
int. Co. Rd. 675E and Co. Rd. 1400N (NE 1/4 SE 1/4 Sec. 6, 
T19N, R3W). 17 June 2001. M. D. Giazzon and T. C. Giazzon. 
INHS 17352. Updated county record. Last known voucher speci-
men collected in 1976 (UMMZ 142860). Specimen was DOR. 

Chelydra serpentina. SE of Union; 0.7 km W of int. Co. Rd. 1450E 
and Co. Rd. 2400N (NW 1/4 NW 1/4 Sec. 21, T21N, R2W). 22 
April 2001. M. D. Giazzon. INHS Herpetological Slide 2001.01. 
New county record. Small woodland pond west of Sugar Creek. 
The turtle was trapped and subsequently released. A photographic 
voucher was taken since the specimen was a sexually mature adult. 

Chrysemys picta. NNW of Mount Joy; 0.7 km W of int. Co. Rd. 
1700E and Co. Rd. 2600N (SW 1/4 SE 1/4 Sec. 2, T21N, R2W). 

22 April 2001. M. D. Giazzon. INHS 17150. New county record. 
Pond next to agricultural fields with a small forested buffer zone. 

Trachemys scripta. S of Rocky Ford Bridge; 0.4 km SE of int. Co. 
Rd. 675E and Co. Rd. 1400N (NE 1/4 NE 1/4 Sec. 7, T19N, R3W).  
24 June 2001. M. D. Giazzon and T. C. Giazzon INHS 17351. 
New county record. Trapped in first large pond south of bridge 
and east of Salt Creek. 

Acknowledgments.-I thank the landowners of Logan County, who 
so kindly allowed me to survey their property, Tricia Giazzon for occa-
sional field assistance, and John E. Petzing and Christopher A. Phillips 
for critically reviewing the manuscript. This project was funded by the 
Illinois Department of Natural Resources, Natural Heritage Division from 
contributions to the Illinois Wildlife Preservation Fund (Grant 01-048W) 
All specimens were collected under Illinois Department of Natural Re-
sources permit number A01.0455. 
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Nerodia erythrogaster neglecta in Iowa 
with Comments on Ontogenesis of Color and 

Pattern 

JAMES L. CHRISTIANSEN 
Department of Biology, Drake University 

Des Moines, Iowa 50311, USA 
e-mail: james.christiansen@drake.edu  

and 
JEFFREY B. LECLERE 

878 Galtier Street, St. Paul, Minnesota 55117, USA 

Nerodia erythrogaster was known in Iowa from a single 
specimen collected from the "vicinity of Mount Pleasant" in the 
1920s (exact date Chicago Acad. Sci. 7427 uncertain). The lack of 
heavy ventral pigment or color notes referring to a red belly support 
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the identification of this specimen as a Yellow-bellied Water Snake, 
N. e. flavigaster. The closest population in Illinois was clearly N. 
e. flavigaster (Blanford and Brandon 1996; Conant and Collins 
1998). In 1973 and 1976, two adult specimens with bright red-
orange bellies were taken in Muscatine and Louisa Counties and 
were ascribed to N. e. flavigaster by Christiansen and Bailey (1991) 
on the basis of geographic proximity to that subspecies. Recent 

collection of additional juvenile and adult specimens allow more 
thorough analysis, suggesting that the Muscatine-Louisa counties 
population is probably a relict population of N. e. neglecta, the 
Copper-bellied Water Snake. In this note, we report changes in 
color and pattern during the first feeding year of life that support 
the identification of these snakes as a relict population of the N. e. 
neglecta. 

FIG. 1. Nerodia erythrogaster neglecta color and pattern change from neonate to adult. A and B, adult; C and D, neonate captured in June 2000; E and 
F, the same juvenile prior to release one year later. All specimens were captured from the Iowa side of the Mississippi River between Muscatine and the 
union of the Mississippi and Iowa Rivers. The dense ventral black pigment, occasional union of dorsal bands, and red-orange belly are characteristic of 
this subspecies and provide the first evidence of N. e. neglecta in Iowa. 
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One adult and five juveniles were acquired from the Muscatine 
and Louisa counties populations during 1996-2000. Two of the 
specimens were found DOR and four were taken alive. We describe 
the pattern and color changes from three neonates captured in May 
and June 2000 and maintained in captivity seven to eight months 
on a diet of fish, frogs, and pink mice. The juvenile snakes were 
photographed when collected in May and June and again February 
of the following year. Surviving captives were released within the 
Odessa Wildlife Area near where they were taken. 

The ventral coloration of all three adult snakes taken from the 
Louisa and Muscatine counties populations was bright red-orange 
and the dorsum was uniform dark brown with only the faintest 
hint of the underlying juvenile pattern (Fig. 1 A and B). Ventral 
black pigment was extensive in two of the three adults. The smaller 
amount of black ventral pigment on the first adult taken contributed 
to our initial hesitancy in calling this specimen N. e. neglecta. 

Additional support for the N. e. neglecta designation was 
provided by a DOR juvenile, a DOR neonate, and three neonates 
taken alive. Both of the DOR specimens had undergone substantial 
decay and the ventrals were yellow with only traces of orange. All 
had substantial black ventral pigment (Fig. 2). Many of the anterior 
dorsal bands of the three living specimens were connected and the 
ventrals were yellowish anteriorly, light orange at mid body, and 
red on the tail (Fig. 1C, 1D). Eight months later, the light dorsal  

bands had darkened considerably 
and the entire ventral surface had 
become distinctly red-orange (Fig. 
1E, IF). Fig. 1 (C–F) shows the same 
snake and is typical of all of the 
juvenile snakes we maintained in 
captivity. 

The original description of the 
four subspecies of N. erythrogaster 
by Conant (1949) distinguished N. 
e. neglecta by its bright red-orange 
ventral color and heavy ventral black 

DU6392 pigmentation. Blanford and Brandon 
(1996) concluded that N. e. 
flavigaster sometimes has orange 
ventrals but lack the dark black 
ventral pigment. They also noted that 
juveniles of N. e neglecta tend to 
have fused dorsal blotches while 
those of N. e. flavigaster lack such 
fusions. All of our juvenile 
specimens had at least some fusion 
of dorsal blotches (Fig. 1C, 1E). 
Conant and Collins (1998) 
distinguish N. e. neglecta by its red-
orange belly, ventral black 
pigmentation, and irregular, 
sometimes connecting dorsal 
blotches of juveniles. 

We conclude that the isolated northern population of Nerodia 
erythrogaster in Iowa should be regarded as N. e. neglecta. While 
the ancestral population may have intergraded with N. e. flavigaster, 
the survivors all appear to be exclusively N. e. neglecta in 
appearance. This suggests that N. e. neglecta spread westward 
across northern Illinois while N. e. flavigaster was differentiating 
farther south. The Iowa population of N e. flavigaster near Mount 
Pleasant may be extirpated but the remaining populations of N. e. 
neglecta are afforded endangered species protection in Iowa. 

Acknowledgments.—We thank the U.S. Fish and Wildlife Service for 
funding the search for Nerodia erythrogaster in Iowa. 
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Flo. 2. Drawings of ventral pigment of Nerodia erythrogaster neglecta from Iowa. DU 4231 and 
4232 were collected south of Muscatine, Iowa in 1973 and 1976 respectively, and are less pigmented 
than later specimens. All other specimens were taken in eastern Iowa from 1996 through 2000. The two 
specimens lacking DU numbers were captured as neonates, raised one year, and released in the area 
where they had been captured. The ventral scutes drawn were in the posterior 1/2 of the body, usually 
beginning with scute 75. 
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Ten years ago, persons 
seeking an introductory 
textbook on herpetology 
could choose from the 
early editions of Goin and 
Goin (1962, 1971), Porter 
(1972) and Goin et al. 
(1978). Each of those 
books had strengths, but 
many of us teaching her-
petology opted to forego a 
textbook in favor of hand-
outs and reading assign-
ments from the primary lit-
erature. In 1993 Herpetol-
ogy An Introductory Biol-
ogy of Amphibians and 
Reptiles by George R. Zug 
appeared in its first edition and became the text of choice for many 
people teaching introductory courses in herpetology. The appear-
ance in 1998 of Herpetology, edited by Harvey Pough, marked a 
turning point in the development of textbooks in herpetology. Co-
authored by six herpetologists—all specialists in their fields—the 
book presented an authoritative treatment of unprecedented scope 
and depth. Although in its 1st edition Pough et al. (1998) did have 
some deficiencies (Bauer 1998), it nonetheless set a new standard 
for herpetology textbooks. The 2nd edition (Pough et al., 2001) 
improved on what was already the textbook of choice for many 
(Zamudio and Chan 2001). Now comes the second edition of Her- 
petology An Introductory Biology of Amphibians and Reptiles, a 
fully revised and expanded version of the original, the latest entry 
in the field of textbooks in herpetology. 

Textbook publishers are often accused of producing revised 
editions that differ only in minor detail from preceding editions, 
simply to defeat the used textbook market. In this case that criti-
cism cannot be leveled at Academic Press, for this second edition 
bears so little resemblance to its predecessor that to call it a re-
vised edition is something of a misnomer. To assist with this dra-
matic make-over, Academic Press enlisted the services of Laurie 
J. Vitt, an evolutionary ecologist who works principally with rep-
tiles, and Janalee P. Caldwell, an expert on amphibian biology. 
The addition of Vitt and Caldwell provides additional herpeto-
logical expertise and a somewhat different perspective; their in-  

clusion nicely complements Zug's broad herpetological expertise. 
The influence of the new authors is easily seen by examining the 
number of papers cited on which they are first authors: Vitt 33, up 
from 5 in the V edition; Caldwell 16, up from 2 in the V edition. 
In the bibliography Vitt is cited as first author more than any other 
person. Thus, the new authors appear to have taken seriously the 
admonition to "write what you know," for they draw heavily upon 
their own extensive research experience. In terms of illustrative 
material, the impact of the new authors is also immediately appar-
ent: of 141 black and white photos, 64 (45.4%) are credited to Vitt 
and/or Caldwell; of 184 color photos, 57 (31%) are credited to 
one or both of them. 

In a brief preface, the authors set forth their goals in producing 
this revised edition: "... to update the text to include new concepts 
and interpretations ... and to provide the evolutionary and classifi-
catory perspective of living amphibians and reptiles circa mid-
1999." A second goal is to "... improve the didactic scope of the 
text ...." The authors serve notice that their classifications are evo-
lution-based, mostly. Thus, they tend to eschew the named cat-
egories and fixed levels of the Linnaean hierarchy, except where 
they find it convenient to use them "... within a textual discus-
sion." Classifications are presented as indented lists of names with 
those of uncertain monophyly enclosed in quotation marks and 
with alternative names in parentheses. The biosystematic approach 
is cladistic, and the authors generally insist on the monophyly of 
taxa (Anthracosauria is excluded from Amphibia, for example), 
but as a practical matter they implicitly accept a paraphyletic Rep-
tilia, excluding from treatment the approximately 9000 extant spe-
cies of feathered dinosaurs. 

Comparison of the two editions is presented in Table 1. The 
second edition is larger in size, has more pages, and thus weighs 
more. There are more than twice the number of bibliographic en-
tries in the second edition, and nearly twice the number of black 
and white photos. The second edition includes a glossary, a wel-
come addition (but see below). Production values of the second 
edition far exceed those of the original. Larger page size and double 
column format allows greater flexibility in layout, which is gener-
ally efficient and attractive. Especially notable is the inclusion of 
many color photographs illustrating the diversity of amphibians 
and reptiles. These are placed conveniently throughout the taxo-
nomic section, rather than being bound in one or a few adjacent 
signatures. 

Many of the errors in the first edition have been corrected. For 
example, Hydromantes replaces Hydromantoides (Fig. 1.1 of origi-
nal), the misstatement that in amphibians rods are the color recep-
tors in the retina (p. 28) has been corrected, Eublepharide (Fig. 
17.2) is corrected to Eublepharidae, Trogonophidae (p. 438) is 
corrected to Rhineuridae, and the misspelling of Mascrene (p. 451) 
has been eliminated by reference to Mauritius. 

The main portion of the book consists of six parts: Evolutionary 
History, Reproduction and Life Histories, Physiological Ecology, 
Behavioral Ecology, Population and Community Ecology, and 
Classification and Diversity, each with two to six chapters. Each 
chapter begins with an abbreviated table of contents that makes it 
easy to find particular topics of interest and, with the exception of 
the chapters in Part VI (Classification and Diversity), each con-
cludes with a short section on additional reading and with a list of 
references bearing on the main topics covered in the chapter. Ex- 
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cept for the taxonomic sections, the treatment inte-
grates information on amphibians and reptiles on a 
conceptual basis, rather than treating the two groups 
separately, consistent with the current emphasis in 
organismal biology on multidisciplinary, concept-ori-
ented approaches that integrate rather than divide 
fields (Pianka et al. 1998). 

Part I provides an overview of the evolutionary his-
tory of amphibians and reptiles, placing them in the 
larger context of vertebrate relationships, with em-
phasis on tetrapod origins and the diversification of 
amniotes. Chapter 1 is essentially a primer on the 
theory and practice of systematics. Methods of analy-
sis, kinds of characters, and the rules of nomenclature 

TABLE 1. Comparison of three text books in herpetology. 

Zug 1993 Zug et al. 2001 Pough et al. 2001 

Dimensions (cm) 23.5 x 16.0 28.5 x 22.0 26.0 x 21.0 
Mass (kg) 0.86 1.75 1.40 
Page Format Single Column Double Column Double Column 
No. Pages 542 630 612 
No. Biblio. Entries 891 2,015 1,927 
No. Color Photos 0 184 17 
No. B/W Photos 75 141 220 
Glossary No Yes No 
Citations in Text No Yes Yes 

are briefly treated. Chapter 2 treats the anatomy of 
amphibians and reptiles, including consideration of embryogen-
esis, morphogenesis, and heterochrony. I cannot agree with the 
caption of Figure 2.7, that "When growth is determinant or as-
ymptotic, a sigmoid pattern during juvenile stages is followed by 
slower growth after sexual maturity and finally curtailment of 
growth." Normally the term asymptotic growth applies to species 
that have indeterminant growth in which, subsequent to matura-
tion, the animal grows at an ever-slower rate, thus approaching 
asymptotic size. Chapter 3 provides a brief introduction to the 
evolution and diversification of tetrapods and traces the evolution 
of amphibian and reptilian clades, with special emphasis on those 
leading to modern forms. 

Part II deals with reproduction and life histories. In chapter 4 
gamete formation, courtship and fertilization are reviewed, repro-
ductive modes are described, and sexual reproduction is contrasted 
with non-sexual reproduction. The chapter ends with a consider-
ation of forms of parental care and their evolution. Chapter 5 is 
concerned with reproductive ecology and life histories. Included 
here is consideration of temperature-dependent sex determination, 
the evolution of viviparity, and the evolution of life histories. 

Part III is devoted to physiological ecology and contains two 
chapters, one dealing with water balance and gas exchange (chap-
ter 6), the other with thermoregulation, performance, and energet-
ics (chapter 7). 

Part IV, behavioral ecology, consists of four chapters. Chapter 8 
treats spacing, movements, and orientation. Included here is con-
sideration of home ranges, territoriality and its evolution, dispersal, 
homing and orientation. Chapter 9 provides a review of commu-
nication in the major groups of amphibians and reptiles, describes 
various kinds of mating systems, and treats sexual selection and 
sexual dimorphism. Chapter 10 deals with foraging ecology and 
diets, including consideration of foraging modes, sensory modali-
ties involved in prey detection, biomechanics of prey capture and 
handling, and the evolution of diets. Chapter 11 deals with de-
fense and escape. Predator avoidance, mimicry, chemical defense, 
caudal autotomy, and defenses against the effects of parasitism 
are discussed. 

In Part V chapter 12 is devoted to population ecology, including 
consideration of population densities, age distributions, life tables, 
survivorship curves, population growth models, and 
metapopulation dynamics. The ecology of communities is treated 
in chapter 13, together with geographical ecology and historical 
biogeography. Chapter 14, concerned with conservation, discusses  

the impact of humans on herpetofaunal assemblages, including 
consideration of the affects of habitat fragmentation, pesticides, 
acid rain, estrogen-mimicking compounds, and disease. Oddly, am-
phibian die-offs are treated separately from the issue of declining 
amphibian populations. Consideration is given to the issues of 
preservation and management, as well as to captive breeding pro-
grams. The authors conclude that augmentation of natural popula-
tions, repatriations, and translocations are of questionable value 
as management tools. This chapter begins with the quote of a 1970 
Neil Young lyric " ... look at mother nature on the run in the 1970's." 
Given the accelerating pace of environmental degradation over 
the past thirty years, Young's update of that lyric " ... we've got 
mother nature on the run in the twenty-first century" would seem 
more timely. 

Part VI, by far the most extensive section of the book, is con-
cerned with classification and diversity. Chapters 15 through 21 
treat caecilians, salamanders, frogs, turtles, crocodilians, lizards 
and tuatara, and snakes, respectively. A summary overview is pro-
vided for each of these major groups, and cladograms of hypoth-
esized familial relationships are presented. Each family (occasion-
ally subfamily) account places the group in a cladistic framework, 
indicates its probable sister taxon, and includes a list of included 
taxa. A brief statement concerning distribution is followed by a 
paragraph characterizing the group, largely on the basis of mor-
phological features. This is followed by a paragraph summarizing 
salient aspects of the group's biology. Accounts conclude with a 
list of pertinent references. Distribution maps are provided for each 
family, with geographical extent depicted in red or blue. As high-
level generalizations of distribution the maps are useful, but there 
are errors in the plotted distributions and there are inconsistencies 
between the maps and text. For example, although not so indi-
cated on the maps, caeciliids are known from the Pacific slope of 
Ecuador (Fig. 15.3), and plethodontids extend far north into the 
Yucatan Peninsula (Fig. 16.7) as do xantusiids (Fig. 20.15). Ac-
cording to Fig. 20.18) gymnophthalmids do not occur north of 
Honduras, when in fact Gymnophthalmus speciosus is known from 
Belize on the basis of a specimen collected by Laurie Vitt! 
Helodermatids are shown as not occurring east of the Isthmus of 
Tehauntepec; in reality Heloderma horridum is known from inte-
rior valleys of Chiapas, Mexico, and Guatemala (this distribution 
is more accurately depicted in Fig. 17.13 of the first edition). 
Leptotyphlopidae (Fig. 21.4) is indicated as not occurring in the 
base of the Yucatan Peninsula, yet there is a published record for 

156 	 Herpetological Review 33(2), 2002 



Leptotyphlops goudotii from Peten, Guatemala. Accompanying 
the accounts are color photographs of representative species. These 
are generally organized in groups of four and are conveniently 
placed near the appropriate account. The great majority of the 
images are of high quality, but a few appear out of focus in my 
review copy (e.g., Uperoleia mjobergii, Fig. 17.22; Scaphiopus 
holbrookii, Fig. 17.5). Contrary to the informal convention in bio-
logical illustration, the color photographs are oriented with ante-
rior to the right, with the curious exception of Tylotriton verrucosus, 
Fig. 16.9. 

The book includes a brief glossary of herpetological terms, in-
troduced with the disclaimer that it "... does not attempt complete-
ness." The glossary is indeed minimalist. Under "K," for example, 
where one might expect to find such terms as "keel," or "keratin," 
the sole entry is "karyotype" and the reader is directed to "see 
chromosome." The book concludes with an extensive bibliogra-
phy of 2105 entries, a taxonomic index, an author index, and a 
subject index. The latter is brief, and excludes many terms and 
concepts that one might expect to find in a comprehensive subject 
index. There is, for example, no entry for "tadpole," none for "par-
thenogenesis," and none for "competition." An expanded glos-
sary and a more detailed subject index would make the material of 
this information-rich volume more easily accessible, especially to 
readers new to the study of herpetology. 

Any book that covers so broad a topic—the biology of amphib-
ians and reptiles—must necessarily be selective, and every reader 
is likely to find some favorite detail or subject omitted. I was dis-
appointed, for example, that there is no explicit treatment of the 
historical development of herpetological knowledge, no photo-
graphs of the great 19t h  century herpetologists (e.g., Boulenger, 
Wiegmann, Cope), and no consideration of the role played by the 
great museums and universities of the world in the accumulation 
of herpetological knowledge. Many courses in herpetology begin 
by placing the accumulation of herpetological knowledge in an 
historical context; formal treatment of that topic would have been 
welcome. 

Ultimately this book must be evaluated relative to Pough et al. 
(2001), the sole competing textbook in herpetology. Table 1 pro-
vides some basis for this comparison. The two books are roughly 
comparable in their dimensions, they have similar numbers of pages 
and numbers of bibliographic entries. They cover much of the same 
material, using many of the same examples and illustrations. There 
are differences in emphasis, however, with Pough et al. providing 
greater depth of coverage on topics such as the biomechanics of 
feeding and locomotion, and physiology, whereas Zug et al. is 
particularly strong in their treatment of population and commu-
nity ecology and life history evolution. Superior production val-
ues are apparent in Zug et al. for there is uniformity of type fonts 
on graphs and diagrams; in Pough et al. a diversity of type fonts 
and line weights are evident (compare, for example, Figs. 5-23 
and 6-13 in Pough et al.). Zug et al. has a glossary, whereas Pough 
et al. does not. The two differ most conspicuously in the lavish 
and effective use of color in Zug et al. Where Pough et al. has but 
17 color photos, plus one color graphic bound together in a single 
signature, Zug et al. has 184 color photos placed conveniently 
throughout the taxonomic sections. Although cosmetic, these dif-
ferences in production values are important. For a readership that 
has grown up playing video games and whose attention span (I  

was once reminded by a University of Miami undergraduate) may 
not exceed the length of one MTV video, visuals do matter. 

Taken as a whole, Zug et al. (2001) is an impressive volume, at 
once visually pleasing for its attractive layout and high produc-
tion values, and at the same time intellectually satisfying in its 
scope and detail. It is well-suited as a textbook for senior under-
graduates and graduate students, and it will be a standard herpeto-
logical reference for years to come. With publication of the sec-
ond edition of Herpetology An Introductory Biology of Amphib-
ians and Reptiles, Zug, Vitt, Caldwell, and Academic Press have 
upped the ante in the competition for the herpetological reader-
ship, and they pose a severe challenge to Pough et al. for supremacy 
in the herpetological textbook field. 
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Dangerous Wildlife in the Southeast, by F. Lynne Bachleda. 2001. 
Menasha Ridge Press, Birmingham, Alabama 
(www.menasharidge.com ). xiii + 321 pp. Softcover. US $22.95. 
ISBN 0-89732-335-1. 

This book presents basic information about potentially danger-
ous animals and plants of the southeastern United States (Ala-
bama, Arkansas, Florida, Georgia, Kentucky, Louisiana, Missis-
sippi, North Carolina, South Carolina, Tennessee). Amphibians 
and reptiles are treated in 62 pages. Six venomous snakes, three 
crocodilians, five turtles, four frogs and three salamanders have 
species accounts. Each account begins with a statement of the dan-
ger posed by the species (from allergic reactions to potentially 
lethal envenomation), followed by short summaries of abundance 
and range, size, description, similar species, diet, habita and traits 
(ecological and behavioral features). All of the amphibians and 
reptiles discussed are illustrated by one or more color photos and 
in some instances, case histories of attacks or envenomations are 
provided. Aside from herps the book treats insects and arachnids, 
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A New Herpetological Circular from the Society for the Study of Amphibians and Reptiles 

Herpetological Circular 31 

Herpetological Collecting and Collections Management 
Revised Edition 

by 
John E. Simmons 

Herpetological Collecting and Collections Management is the long-awaited 
revision of John E. Simmons' 1987 handbook. The revised edition is 
greatly expanded and includes all the techniques needed for field collecting 
and specimen management in the 21st century. Approximately 180 pp. 
September 2002. 

"The book is excellent. I will make it required reading for all 
my graduate students and collection personnel." 

Janalee Caldwell, Curator, Oklahoma Museum of Natural History 

Prices: Prepublication (SSAR members only) 
	

After November 31, 2002 
	

US $16.00 
first copy 	US $14.00 postpaid 

	
Shipping: First copy 	US $2.00 

additional copies US $12.00 postpaid 
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SSAR membership details and a complete list of Society publications can be obtained on request from the Publications Secretary. 

sharks, rays, cnidarians and other marine invertebrates, mammals 
and a variety of plants. The book is intended for a general audi-
ence and stresses prevention and avoidance of dangerous wildlife 
encounters, but does provide information about first aid and re-
gional contacts for poison control centers and agencies dealing 
with "problem animals " It should prove to be a useful general 
guide for hikers, homeowners and naturalists in the region cov-
ered. 

In Quest of Great Lakes Ice Age Vertebrates, by J. Alan Holman. 
2001. Michigan State University Press, East Lansing, Michigan 
(www.msupress.msu.edu ). ix + 230 pp. Hardcover. US $59.95. 
ISBN 0-87013-591-0. 

J. Alan Holman provides a brief introduction to the study of 
geology, paleontology, and vertebrate evolution as an introduc-
tion to this book on the Pleistocene vertebrates of Michigan, Wis-
consin, Illinois, Indiana, Ohio, and Ontario. Amphibians and rep-
tiles occupy 22 pages of text. Most of the species treated are still 
extant in the Great Lakes region today (two salamanders, seven 
frogs, nine turtles, one lizard and nine snakes). Only the giant tor-
toise Hesperotestudo crassiscutata has become extinct. Accounts 
of each taxon include information about the appearance, biology, 
and distribution of the species today (if applicable) as well as a 
listing of Pleistocene localities and brief comments about the prob-
able paleoecology of the animal. Black-and-white illustrations of 
the living animal and/or fossil elements are provided for most spe- 

cies. Fishes, birds, and especially mammals make up the remain-
der of the species accounts. The book is rounded out by chapters 
dealing with fossil collection and dating, important fossil sites, 
community structure, Pleistocene extinctions, and an extensive 
bibliography. It complements the author's earlier books on Pleis-
tocene amphibians and reptiles and should be of special relevance 
to those interested in the affect of the Ece Age on the fauna of the 
Upper Midwest. 

Lampropeltis triangulum triangulum (Eastern Milk Snake). Illustra-
tion by Heather Frese. 
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"A detailed, comprehensive treatment" 
—Julian C. Lee, author of The Amphibians and Reptiles of the Yucatan Peninsula 

Amphibians and Reptiles of Baja California, Including 
Its Pacific Islands and the Islands in the Sea of Cortes 
L. LEE GRISMER 
FOREWORD BY HARRY W. GREENE 

The Baja California peninsula is home to many forms of life found nowhere else on earth. Grismer has produced the 
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