
FIG. 1. Transmitter in PVC sleeve bolted directly to the carapacial mar-
gin. Note the reasonably tight fit of this unit to the shell. 

than the transmitter). Next, a portion of each end of this tube was 
cut away to leave a flat tab extension. The tabs were drilled to 
accept stainless steel bolts, for attachment to holes drilled in the 
marginals of the turtle being tagged. The transmitter was next 
coated (except for the ends) with multipurpose cement (TITESEAL 
all purpose, T62-04) and inserted slowly into the PVC tube. After 
a curing period of 24 h these assembled units were engraved with 
a rotary tool on the upper side to identify the signal that would be 
given by the transmitter inside, e.g. 258. The tubing was similarly 
marked with bold indelible black ink to make a very visible num-
ber (Fig. 1). The completed units, which weighed about 35 g, were 
then bolted to the carapace through two holes drilled in the mar-
ginal scutes to the left of midline (Fig. 1) to reduce interference 
with mating behavior. What resulted was a very durable bond be-
tween transmitter and tubing and a solid attachment to the shell. 
Of seven transmitters attached in this fashion, six were found in-
tact after one year, while only one of eight affixed with monofila-
ment line was located. 

Our attachment method could be modified to accommodate data 
loggers, radiotransmitters, or other small pieces of equipment. Fi-
nally, we do not endorse the use of ultrasonic tracking equipment 
in all situations. It is highly useful in marine habitats and some 
freshwater situations, but signal attentuation by vegetation, trees, 
brush, or other debris in seasonally inundated woodlands adjacent 
to rivers can make it extremely difficult, if not impossible, to lo-
cate tagged animals that move into those settings. 

Acknowledgments.—We thank Carlos Crocker for help with the initial 
fastening of transmitters with monofilament line, and Marlin Gregor of 
Sonotronics for discussion which led to the more effective means of at-
tachment reported here. 

NATURAL HISTORY NOTES 

Instructions for contributors to Natural History Notes appear in Vol-
ume 31, Number 1 (March 2000). Submissions should be directed to one 
of the section editors (contact information located on inside front cover 
of this issue), as follows: amphibians (Painter); lizards, amphisbaenians, 
crocodilians, Sphenodon (Hauge); snakes and turtles (Butterfield). 

CAUDATA 

AMBYSTOMA BARBOURI (Streamside Salamander). REPRO-
DUCTION. Geographically isolated populations of Ambystoma 
barbouri have recently been verified from middle Tennessee (Scott 
et al. 1997. Herpetol. Rev. 28:155). Information on the natural 
history of these populations is limited to a report by Ashton (1966. 
J. Tennessee Acad. Sci. 41:106-111), who commented on the un-
usual, stream-breeding habits of A. texanum in Davidson County, 
Tennessee. The Davidson County population discussed by Ashton 
is thought to be A. barbouri rather than A. texanum (Petranka 1998. 
Salamanders of the United States and Canada. Smithsonian Inst. 
Press, Washington. 587 pp.). Here, we report a second breeding 
stream in the Central Basin of Tennessee and provide information 
on the timing of reproduction, egg mass size, and hatchling size. 

Egg masses and hatchlings were discovered in the southern-
most section of Puckett's Creek (35°49'N, 86°28'30"W), in Ruth-
erford County, on 10 March 2000. Puckett's Creek is a first-order 
stream bordered by a narrow (5-30 m) strip of forest and ca. 1.0 
km of field extending either to state roadways or residential hous-
ing. The eggs were found attached in a monolayer to the under-
side of flat rocks located in intermittent pools within the stream 
course. A single egg mass was collected and transported to the 
laboratory for rearing and confirmation. Within three days all of 
these eggs hatched and all hatchlings were measured (N = 51; 
mean TL ± 1 SD = 15.6 ± 1.2 mm). Seventeen additional egg masses 
were located on 14 March 2000, but several were deteriorating 
following hatching or dehydration. Clutch sizes were estimated 
from ten intact masses (eggs per mass: 65, 61, 52, 16, 15, 15, 14, 
8, 7, 5). Based on time of hatching and assuming a 29-82 day 
incubation period (Petranka, op. cit.), we estimate that oviposi-
tion occurred between late December and mid-February. The 
Middle Tennessee region is rapidly expanding. Residential con-
struction is currently underway at the north end of Puckett's Creek, 
approximately 3.0 km from this unstudied population. 

Submitted by KURT J. REGESTER and BRIAN T. MILLER, 
Department of Biology, Middle Tennessee State University, 
Murfreesboro, Tennessee 37132, USA. 

PLETHODON CADDOENSIS (Caddo Mountain Salamander) 
and PLETHODON SERRATUS (Southern Redback Salamander). 
NOCTURNAL CLIMBING ACTIVITY. Nocturnal surface ac-
tivity in the plethodontid salamander genus Plethodon has been 
well documented for a variety of species (Petranka 1998. Sala-
manders of the United States and Canada. Smithsonian Inst. Press, 
Washington, D.C. 587 pp.; Spotila 1972. Ecology 42:95-125). Ob-
servations on the nocturnal climbing abilities of some members 
within this genus as well as in other plethodontids, however, have 
appeared less frequently in the literature (Cliburn and Porter 1986. 
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J. Mississippi Acad. Sci. 31:91-96; Jaeger 1978. Copeia 1978:686-
691). Herein, we report on nocturnal and climbing activity in two 
plethodontid species taken from the same study site. 

On the evening of 14 April 2000 between 2030 and 2130 h, a 
group of 14 observers visited an historical collection site known 
to harbor large numbers of both P. caddoensis and P. serratus. The 
locality is in the Ouachita National Forest along Forest Rd 73 (ca. 
0.8 km S St Hwy 8), Montgomery County, southwestern Arkan-
sas, USA (Trauth and Wilhide 1999. J. Arkansas Acad. Sci. 53:125-
137). The sky was clear, the air temperature was ca. 17.0°C, and 
the ground surface litter was dry. This region of the National For-
est had received moderate rainfall two days prior to our arrival. 
The oak/hickory forest habitat is an east-facing, moderately-slop-
ing embankment of small, loose talus; the bank steepens sharply 
along an intermittent stream. Initially, we utilized an established 
collection technique involving the removal of surface rock in 
swaths to reveal salamanders hidden within the interstitial spaces 
of the top 20-30 cm of rock talus in the riparian zone. Although 
this method was successful, collectors began noticing both spe-
cies of salamanders on the exposed surfaces of small-to-interme-
diate sized boulders. Moreover, 11 of 52 (21%) P caddoensis were 
taken from the trunks of trees up to a height of 50 cm. In more 
than one instance, individuals of both species were found together 
on the tops of boulders. In addition to the 52 P caddoensis, 45 P. 
serratus and 3 Eurycea m. multiplicata were found at this stream-
side habitat. 

Jaeger (1978. Copeia 1978:686-691) noted that terrestrial sala-
manders (e.g., P. cinereus) that climb plants at night consume a 
significantly larger volume of food than do non-climbing conspe-
cifics. An apparent lack of aggressive behavior between P. 
caddoensis, a larger species (in our sample, average SVL 37.33 ± 
10.6 mm; range 16-52) as compared to P. serratus (28.16 ± 8.75; 
range 18-45), presumably allows each species to coexist 
syntopically both above and below the ground surface. 

We thank the Department of Biological Sciences, Arkansas State 
University, for providing financial support for this field study. 

Submitted by STANLEY E. TRAUTH, MALCOLM L. 
McCALLUM*, BEN J. BALL, and VERNON E. HOFFMAN, 
Department of Biological Sciences, Arkansas State University, 
State University, Arkansas 72467-0599, USA; *Address of MLM: 
Environmental Science Ph.D. Program, P.O. Box 847, Arkansas 
State University, State University, Arkansas 72467, USA; e-mail 
(SET): strauth@navajo.astate.edu . 

TRITURUS MARMORATUS (Marbled Newt). PREDATION. 
Adult European newts typically feed on earthworms, insects, and 
other invertebrates (Griffiths 1996. Newts and Salamanders of 
Europe. T & A.D. Poyser. London). Additionally, some studies 
have reported infra- and interspecific predation by adults on lar-
vae, as well as predation by larvae on larvae. However, predation 
by adults on adults seems exceptional (Crump 1992. In Elgard 
and Crespi [eds.], Cannibalism: Ecology and Evolution Among 
Diverse Taxa, pp. 256-276. Oxford University Press. New York). 

During a newt survey in June 1999, we netted a bulky adult 
female Tritururs marmoratus (SVL ca. 80 mm), in Veneros Lake 
(Asturias, Northern Spain, 43° 10'N, 5°54W; elev. 1300 m). After 
a few minutes, the female regurgitated a gravid female T alpestris  

(Alpine newt), SVL ca. 55 mm, with the anterior body, including 
the head and forelegs, in an early stage of digestion (prey:predator 
SVL ratio 0.68). 

Submitted by GERMAN ORIZAOLA and CARLOS 
RODRIGUEZ DEL VALLE, Departamento de Biologfa de 
Organismos y Sistemas (Unidad de Zoologfa), Universidad de 
Oviedo, c/ Catedratico Rodrigo Urfa s/n, 33071 Oviedo, Spain; e-
mail (GO): orizaola@correo.uniovi.es . 

ANURA 

BUFO BOREAS (Western Toad). PREDATION. In Oregon and 
throughout much of its range in the northwestern United States 
and western Canada, the Columbia spotted frog (Rana luteiventris) 
commonly shares breeding sites with the western toad (Bufo 
boreas) (Nussbaum et al. 1983. Amphibians and Reptiles of the 
Pacific Northwest. University of Idaho Press. Moscow. 353 pp.; 
Green and Campbell 1984. The Amphibians of British Columbia. 
British Columbia Provincial Museum. Handbook No. 45. 101 pp.). 
Previous diet analyses of R. luteiventris have not reported western 
toads among items consumed, and suggest they rarely consume 
vertebrate prey. Here I report R. luteiventris predation on meta-
morphic and late-larval B. boreas at a site near Anthony Lake (elev. 
2160 m; Baker County) in northeastern Oregon, USA. On 8 Au-
gust 1998, I observed four adult R. luteiventris in hydrophytic 
vegetation adjacent to an aggregation of metamorphic B. boreas. 
More than 150 B. boreas (14-17 mm SVL; Gosner stage 43-45) 
were densely packed into ca. 1.5 m 2  along the marsh shoreline. 
One adult female R. luteiventris (85 mm SVL) ingested two toadlets 
from this aggregation during about 15 minutes. I disturbed a sec-
ond adult female R. luteiventris (83 mm SVL), who swam from 
her position near the B. boreas aggregation to a refuge in sub-
merged vegetation. After remaining motionless underwater for 
about 20 seconds, the frog ingested a B. boreas tadpole (Gosner 
stage 40-41) that swam directly in front of her. Neither spotted 
frog regurgitated the B. boreas before, during, or immediately af-
ter the 5 minutes associated with capture and measurement. 

With the exception of one observation of cannibalism (Pilliod 
1999. Herpetol. Rev. 30:93) and one report of an 'unidentified 
anuran' among stomach contents (Whitaker et al. 1983. North-
west. Sci. 57:147-154), vertebrates have not been documented as 
prey of R. luteiventris (Miller 1978. Northwest. Sci. 52:243-249; 
Turner 1959. Amer. Midl. Nat. 61:403-413; Moore and Strickland 
1955. Amer. Midl. Nat. 54: 253-256). Many Bufo species are 
known to possess dermal compounds that make them unpalatable 
to certain predators, and deterrence effectiveness can vary with 
Bufo phenology and feeding mode of the predator (Brodie et al. 
1978. Herpetologica 34:302-306; Licht and Low 1968. Copeia 
1968:547-551; Wassersug 1971. Amer. Midl. Nat. 86:101-109). 
These observations suggest that adult R. luteiventris at this site 
are not deterred by unpalatable skin compounds in larval and meta-
morphic stages of B. boreas, and that this predator may seek young 
toads during the short temporal window when they are available 
at montane sites. 

I thank Allison Kuehl for her support and help with fieldwork, 
and Erik Jules and R. Bruce Bury for constructive comments. Fund-
ing for this work was provided by the U.S. Forest Service. 
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Date 	 Sex 

02/17/95 
Permanent 

11/28/95 
Permanent 

02/24/97 and 
03/10/97 
Permanent 

04/09/97 
Semipermanent 

11/04/97 and 
11/13/97 
Permanent 

Female (N = 5) 
Male (N = 9) 

Female (N = 3) 
Male (N = 0) 

Female (N = 3) 
Male (N = 6) 

Female (N = 1) 
Male (N = 19) 

Female (N = 3) 
Male (N = 9) 

Submitted by CHRISTOPHER A. PEARL, USGS, Forest and 
Rangeland Ecosystem Science Center, 3200 SW Jefferson Way, 
Corvallis, Oregon 97331, USA. 

BUFO MARINUS (Marine Toad). FEEDING BEHAVIOR. Bufo 
marinus is reported to feed on a large variety of prey items through-
out its range (Alexander 1964. Herpetologica 20:255-259; 
Campbell 1998. Amphibians and Reptiles of Northern Guatemala, 
the Yucatan, and Belize. University of Oklahoma Press Norman, 
pp. 68-69; Jaeger 1976. Copeia 1976:833-834). Herein we report 
an unusual instance of B. marinus preying upon a large column of 
army ants (Eciton sp.). 

On 11 May 2000 at ca. 1900 h we observed a single B. marinus 
consuming army ants as the ants traveled along the bank of Lake 
Shimigay, Departamento Loreto, Peru. The lake is located on the 
southern bank of the Rio Napo ca. 1 km southeast of the village of 
LLChanga. 

After the toad fed upon the ants for several minutes, the ants 
began attacking the toad. The attacking ants prompted the toad to 
leap ca. 1 m into the shallow water along the edge of the lake, 
where it began using its forelimbs to brush the attacking ants off 
of its body. A few minutes later the toad returned to the army ant 
column and resumed feeding. 

Submitted by WINSTON CARD and BRIAN AUCONE, Dal-
las Zoo, Department of Herpetology, 650 R.L. Thornton Freeway 
Dallas, Texas 75203, USA; e-mail: reptiles  @ airmail.net . 

HYLA CADAVERINA (California Treefrog). PREDATION. On 
14 March 2000, a 30 cm green sunfish (Lepomis cyanellus), a non-
native predatory fish, was observed in a pool with a light colored 
object protruding from its mouth. The pool (2.5 m L x 1.5 m W x 
30 cm deep) is located in Cedar Creek in the Cleveland National 
Forest (T13S R3E NE1/4 
Sec 31), San Diego County, 
California, USA. Upon cap-
ture it was noted the right 
rear foot of an adult H. 
cadaverina was extended 
from the mouth of the sun-
fish. The fish was photo-
graphed, and the partially 
digested treefrog remains 
were removed and preserved 
in 70% ethanol. The right 
rear foot that had not been 
ingested showed no sign of 
digestion, suggesting the 
treefrog was captured while 
still alive. Taricha torosa, 
Bufo boreal, and Hyla 
regilla, other native aquatic-
breeding amphibians, also 
occur at this site. A slide of 
the L. cyanellus (with the H. 
cadaverina foot extending 
from its mouth) and the H. 

cadaverina remains were deposited in the California Academy of 
Science as vouchers (CAS 211867). 

Submitted by EDWARD L. ERVIN and ROBERT N. 
FISHER, U.S. Geological Survey, Department of Biology, San 
Diego State University, San Diego, California 92182-4614, USA, 
and KYLE MADDEN, NSW National Parks and Wildlife Ser-
vice, P.O. Box 1967, Hurstville, Australia. 

LYSAPSUS LIMELLUS (NCN). REPRODUCTIVE TRAITS. 
Lysapsus limellus is restricted to areas along the Paraguay and 
Parana Rivers, from Rondonia and Matto Grosso (Brazil) to cen-
tral Argentina. Within Argentina, L. limellus occurrs in the prov-
inces of Chaco, Formosa, Corrientes, and Santa Fe, and north of 
Buenos Aires (Cei 1980. Amphibians of Argentina. Monit. Zool. 
Ital. (NS) Monog. 2: 609 pp.). Lysapsus limellus is very aquatic, 
occurring in semi-permanent and permanent ponds (Hamann and 
Kehr 1997. Herpetol. Rev. 28:85; Kehr and Basso 1990. Copeia 
1990:573-575.). Herein we report the first reproductive traits of 
the species. 

Between February 1995 and November 1997, in seven samples, 
we collected 91 specimens (43 males and 48 females). Fifteen 
gravid females were collected on the following dates: 17 Feb 95 
(N = 5), 28 Nov 95 (N = 3), 24 Feb 97 (N = 2), 10 Mar 97 (N = 1), 
9 Apr 97 (N = 1), 4 Nov 97 (N = 2), and 13 Nov 97 (N = 1). The 
samples were taken in four permanent and one semipermanent 
ponds located ca. 15 km from Corrientes city (27°30'S, 58°45'W), 
province of Corrientes, Argentina. Frogs were captured by hand 
between 2000 and 2200 h, preserved in 10% formalin, and depos-
ited in the CECOAL (Centro de Ecologla Aplicada del Litoral) 
collection (frogs captured 1995 in lot #026; 1997 in lot #544). 
Gravid females were 17.8-29.2 mm SVL (mean 20.2 mm; SD 2.7 
mm), body mass was 0.34-1.67 g (mean 1.09 g; SD 0.37 g), ma-
ture ova count range was 35-131 (mean 76.3; SD 28.6), and ma- 

SVL (mm) WT (g) Ova 
Number 

Diameter 
Ovum (mm) 

19.5 ± 1.4 0.94 ± 0.11 74.2±27.3 0.583 ± 0.05 
16.3 ± 1.9 0.58 ± 0.15 

20.5 ± 0.8 1.46 ± 0.17 61.33 ± 17.5 0.632 ± 0.03 

20.0 ± 1.3 1.4 ± 0.60 106.3 ± 39.3 0.610 ± 0.03 
15.3 ± 0.8 0.784 ± 0.24 

29.2 1.67 46 0.736 
17.4 ± 1.0 1.34 ± 0.18 

18.4 ± 0.8 0.863 ± 0.18 75 ± 14.4 0.553 ± 0.03 
17.6± 1.2 1.12 ± 0.16 

TABLE 1. Length, weight, and fecundity data for 15 gravid female and 43 male Lysapsus limellus. Date = date of 
capture and pond type; Sex = sex of specimens; SVL = mean snout-vent length ± one standard deviation; WT = 
mean body weight ± one standard deviation; Ova Number = mean mature ova number ± 1 SD; Diameter Ovum = 
mean diameter mature ovum ± 1 SD. 
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ture ovum diameter range was 0.52-0.73 mm (mean 0.6 mm; SD 
0.06 mm). Male SVL (N = 43) range was 13.8-19.5 mm (mean 
16.99 mm; SD 1.44 mm) and body mass range was 0.43-1.5 g 
(mean 1.07 g; SD 0.35 g). There was significant difference in SVL 
between gravid and non-gravid females (t-test 5.3, df 46,p < 0.001), 
but no significant difference between body mass (t-test 0.88; df 
46, p > 0.05). The difference in SVL between males and gravid 
females was significant, with females larger (t-test -5.84; df 56, p 
< 0.01), while the difference between these groups in body mass 
was not significant (t-test -0.25; df 56, p > 0.79). Furthermore, no 
significant difference was observed in SVL or body mass between 
males and non-gravid females (SVL [t-test 1.65; df 74, p > 0.05]; 
body weight [t-test 0.93; df 74, p > 0.05]). Finally, L. limellus has 
a reproductive mode that is characterized by eggs deposited freely 
in lentic water (Duellman and Trueb 1986. Biology of the Am-
phibians. McGraw Hill Book Co., 670 pp.). Table 1 summarizes 
the number and morphometric features of gravid females and males 
captured by each sampling date and pond type. 

We thank Marta I. Dure and Monika I. Hamann for helping with 
laboratory and fieldwork. 

Submitted by FEDERICO MARANGONI and ARTURO I. 
KEHR, CECOAL-CONICET, C.C. 140, (3400) Corrientes, Ar-
gentina; e-mail: kehr@arnet.com.ar.  

PELOBATES CULTRIPES (Iberian Spadefoot Toad). PREDA-
TION. Data on predation of amphibian eggs by other amphibians 
are scarce. Reports documents newts and salamanders as well as 
large anuran tadpoles feeding on amphibian eggs (Walters 1975. 
J. Herpetol. 9:267-279; Crump 1983. Am. Nat. 121:281-287; 
Denton and Beebee 1991. Amph. Rept. 12:111-112). 

On 2 April 2000, at 2130 h, in a large (ca. 75 m x 30 m) ephem-
eral pool near Valdemanco (Madrid Province, Spain, UTM 
30TVL4623), which is used for reproduction by at least six spe-
cies of amphibians (Pleurodeles waltl, Triturus m. marmoratus, 
Bufo calamita, Hyla arborea, Pelobates cultripes, and Rana 
perezi), I observed one male and two female T marmoratus feed-
ing on an egg clutch of P. cultripes. The clutch had not been re-
cently laid, so the gelatin that protects the eggs was disintegrat-
ing, thus facilitating the attack on the eggs. 

Other adult T marmoratus were observed in the same pool in 
the vicinity of Pelobates clutches, although direct feeding behav-
ior was observed in only one case. In the same pool there were 
several clutches of B. calamita. No adult T marmoratus were ob-
served near them, although it has been reported that T marmora-
tus pygmaeus occasionally feeds on B. calamita eggs (Diaz-
Paniagua in Tejedo 1991 Herpetologica 47:322-327). 

No data are available on the occasional predators of Pelobates 
eggs, nor on T marmoratus feeding on other amphibian eggs. Pre-
dation by other amphibians may be common in temporary ponds, 
where competition for resources is expected to play a major role 
in survival. In this context, strategies reducing the risk of preda-
tion on eggs and embryos would be highly advantageous. This 
strategy has been adopted by B. bufo and B. calamita, whose eggs 
are unpalatable for some Triturus species (Denton and Beebee, 
op. cit.). Data on relative unpalatability of Pelobates eggs are not 
available. 

I thank B. Lorente and I. Urban for field assistance. This work 

was supported by a Comunidad de Madrid-Museo Nacional de 
Ciencias Naturales predoctoral fellowship in the project PB97- 
1231. 

Submitted by ISIIGO MARTINEZ - SOLANO, Museo 
Nacional de Ciencias Naturales, CSIC c/ Jose Gutierrez Abascal, 
2 28006 Madrid, Spain; e-mail: imartinez@mncn.csic.es.  

PSEUDACRIS TRISERIATA (Western Chorus Frog). CALLING 
SITES AFTER DROUGHT. Illinois experienced severe drought 
during the last half of 1999. Low precipitation during fall and winter 
can affect late-winter and early-spring breeding amphibians. In 
Illinois, Pseudacris triseriata breeds from mid-February into May 
(Phillips et al. 1999. A Field Guide to Amphibians and Reptiles of 
Illinois. Illinois Nat. Hist. Surv. Manual 8. 300 pp.). Males typi-
cally call from the water of shallow, vegetated temporary pools, 
but also may call from human-made ponds and lakes (Pope 1964. 
Amphibians and Reptiles of the Chicago Area. Chicago Nat. Hist. 
Mus., Chicago. 275 pp.; Smith 1961. Bull. Illinois Nat. Hist. Surv. 
28:1-298; Whitaker 1971. J. Herpetol. 5:127-150). 

During the night of 26 March 2000, we made observations on 
two choruses of P. triseriata on the northwest side of Dawson 
Lake in Moraine View State Park, McLean County, Illinois, USA 
(T23N R4E Sec 26). The first chorus was in a human-made pond 
adjacent to the lake. Due to below average precipitation in early 
spring and drought conditions the preceding fall and winter, the 
water had receded from the vegetated shore and left large areas of 
barren ground. There was no emergent or submerged vegetation 
in the water, only sparsely scattered debris. Some males called 
from the water, often while located near debris floating near shore. 
However, most called from atypical terrestrial sites. Males called 
from vegetation ca. 4 m from water, from above-ground positions 
on the barren bank, and from a few cm below ground in cracks in 
the mud. We believe this to be the first report of subterranean call-
ing by P. triseriata. 

The second chorus was in a wooded area adjacent to a flooded 
stream ca. 1 km to the west of the first chorus. At this location, 
males called from quiet, shallow water with abundant emergent 
and submerged vegetation. The calling sites in this temporary 
breeding pool were more characteristic of P. triseriata, and there 
appeared to be no shortage of oviposition sites. 

Our observations suggest that early breeding amphibians are 
more susceptible to the effects of fall and winter drought in man-
made impoundments than in more natural habitats. During drought 
periods, water levels decrease and water recedes . Temporary pools 
form quickly during rains whereas ponds and lakes can take long 
periods to refill or develop new vegetation. Pseudacris triseriata, 
like many other amphibians, requires submerged vegetation or 
stems to oviposit (Gosner and Rossman 1959. Copeia 1959:263-
266). Further, since the egg complement of P. triseriata is depos-
ited as several small egg masses (Wright and Wright 1949. Hand-
book of Frogs and Toads of the United States and Canada. 3rd ed. 
Comstock, Ithaca, New York. 640 pp.), the availability of oviposi-
tion sites may be a critical factor in determining reproductive suc-
cess in an area. Without the necessary conditions for oviposition, 
the area becomes undesirable for breeding. Individuals that breed 
in temporary pools may not be as strongly affected by fall and 
winter drought as those that breed in ponds and lakes. 
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Submitted by DONALD B. SHEPARD and ANDREW R. 
KUHNS, Department of Biological Sciences, Illinois State Uni-
versity, Normal, Illinois 61790-4120, USA. 

RANA CATESBEIANA (Bullfrog). TADPOLE DEPTH 
RECORD. On 20 Nov 1999, while SCUBA diving at 35 m, one 
of us (DW) noted tadpoles associated with sunken tree stumps 
and lying on the bottom of Wolf Lake (elev. ca . 1006 m) ca. 12.4 
km (air) east of Tuckasegee, Jackson Co., North Carolina, USA. 
Returning on 12 Dec 1999, DW collected two tadpoles in the south-
west corner of the lake (ca. 35°13'23"N 82°59'49"W) at a depth of 
32.6 m where the water temperature was ca. 7.8°C. At that depth, 
the tadpoles would have been subjected to a pressure of 3.2 atm. 
These tadpoles were catalogued in the North Carolina Museum of 
Natural Sciences (NCSM 60268). 

The maximum depth selected by the tadpoles of any species is 
surely an indication of that species' overall physiological plastic-
ity, yet there are few data recorded for this parameter. Richmond 
et al. (1999. Herpetol. Rev. 30:90-91) recorded Bufo americanus 
at a depth of 8 m. 

Submitted by DAVID WALKER, 4230 Lake Logan Road, Can-
ton, North Carolina 28716, USA (e-mail: davidw@primeline.com)  
and STEPHEN D. BUSACK, North Carolina Museum of Natu-
ral Sciences, 11 West Jones Street, Raleigh, North Carolina 27601-
1029, USA (e-mail: steve.busack@ncmail.net).  

RANA CATESBEIANA (Bullfrog). FEMALE VOCALIZA-
TION. Female reciprocal calls have been described for 14 anuran 
species (Schlaepfer and Figeroa-Sandi 1998. Copeia 1998:1076-
1080 and references therein). Vocalizations by female bullfrogs 
(Rana catesbeiana) have been reported, but only in the laboratory 
(Capranica 1968. Behaviour 31:302-325). Since 1985, we have 
been conducting a long-term study of population dynamics and 
reproductive behavior in a population of bullfrogs at Lake 
Sasajewun (45°35'N, 78°30'W) in Algonquin Provincial Park, 
Ontario, Canada. To study reproductive behavior, the breeding 
population of bullfrogs is censused nightly during the chorusing 
season. Here we describe observations and circumstances of call-
ing by a female in this population. 

On 27 June 1999, between ca. 0400 and 0430 h, we observed a 
female bullfrog produce vocalizations resembling the male bull-
frog advertisement call while she was located within an active 
chorus of male bullfrogs. The female's call was qualitatively similar 
to the stereotypical male bullfrog advertisement call, although it 
was weaker in intensity, higher in pitch, and consisted of only one 
croak. We have occasionally heard female bullfrogs make simi-
lar-sounding vocalizations in the lab. While vocalizing, the fe-
male maintained the characteristic "low" posture that female bull-
frogs use when moving within an active male chorus (Emlen 1976. 
Behay. Ecol. Sociobiol. 1:283-313). She also expanded her throat, 
although not to the same degree as males do when producing an 
advertisement call. 

The female had been captured earlier in the night (26 June 1999 
at ca. 2315 h) when we were conducting a nightly census of the 
population of chorusing male bullfrogs. Although it had not been 
possible to measure her snout-urostyle length (SUL), her mass 
was 300 g, the heaviest mass recorded for a bullfrog from this  

population during our 15-year study (R. J. Brooks, unpubl. data). 
The female was in the midst of a local chorus of 5 males and was 
nearest to a male with whom she later mated. This territorial male 
(identified by the unique ventral alphanumeric tattoo, C 12) was 
the largest (SUL 119 mm, mass 155 g) of the 88 males that partici-
pated in chorus activity on Lake Sasajewun that night, and was 13 
mm longer and 58 g heavier than the next largest male within the 
local chorus of 5 males. 

Males in this local chorus responded to the female's vocaliza-
tions immediately, although none of the other 83 males present 
reacted. On each of the three occasions that the female was seen 
calling, at least two of the five nearby males (but never the large 
territory holder, C12) rapidly approached to within ca. 1 m of the 
female's position and began to produce advertisement calls. C12, 
seemingly alerted to their intrusion into his territory by their calls, 
then chased these males away with either territorial calls or bouts 
of wrestling. During each of these moments of male—male aggres-
sion, the female moved away from the group of males. After the 
last call by the female, C 12 wrestled with two of the males present 
and then moved ca. 5 m away from the group of males and the 
female, repeatedly making advertisement calls. After ca. 2-4 min, 
the female swam toward C 12 until she was roughly halfway be-
tween him and the other males, who were still wrestling. Then 
C12 approached to within 10 cm of her, made one advertisement 
call and attempted, unsuccessfully, to amplex her. The female dived 
and surfaced ca. 1 m away from C 12. The male then repeated the 
approach, call and grasp behaviors, this time successfully. This 
sequence of behaviors is unusual in that it is typically the female 
bullfrog that initiates amplexus (Emlen, op. cit.). Within 5 min, 
the amplexed pair had started to lay an egg mass (ca. 0435 h). 
After they had finished, the female was recaptured and weighed at 
220 g, demonstrating that she had lost approximately 80 g during 
egg-laying, 27% of her pre-amplexus body mass. This is the larg-
est investment in reproduction ever recorded for a female from 
this population (R. J. Brooks, unpubl. data). 

In other anurans, female reciprocal calls often elicited increased 
vocal activity in neighboring males (e.g., Roy et al. 1995. Curr. 
Sci. 69:265-270), although it is unclear whether there was an ac-
companying increase in male—male physical aggression. There was 
no indication from our observations that the female bullfrog and 
her eventual mate exchanged calls as a precursor to amplexus as 
is the case in R. virgatipes (Given 1993. Anim. Behay. 46:1139-
1149). Our observations suggest that the female bullfrog's vocal-
izations incited high levels of aggressive, physical male—male com-
petition. This advertisement vocalization is probably rare among 
female bullfrogs as it was not reported by previous detailed field 
studies of bullfrog reproductive behavior (e.g., Emlen, op. cit; 
Howard 1978. Evol. 32:850-871; Ryan 1980. Copeia 1980:108-
114). However, such vocalizations may be more common among 
very large and old females because they have a large investment 
in current reproduction and a low probability of surviving the next 
winter. In such cases, failing to mate with a high quality male may 
incur significant fitness costs (e.g., high predation of eggs by the 
leech, Macrobdella decora; see Howard 1978. Ecol. 59:789-798). 
It is also possible that we will more frequently observe female 
vocalization now that this behavior has been documented. 

We thank the staff at the Wildlife Research Station in Algonquin 
Park for their conscientious, and often unrecognized, support of 
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the many research programs that are conducted there. 

Submitted by KEVIN A. JUDGE (e-mail: 
kevinjudge@yahoo.com),  SARAH J. SWANSON (e-mail: 
sswanson@uoguelph.ca),  and RONALD J. BROOKS (e-mail: 
rjbrooks@uoguelph.ca),  Department of Zoology, University of 
Guelph, Ontario N1G 2W1, Canada. 

CROCODYLIA 

CROCODYLUS MORELETH (Morelet's Crocodile). BEHAV-
IOR. On 2 September 1998 at ca. 2345 h, we found a pod of 
hatchling Morelet's crocodiles concealed in dense aquatic vegeta-
tion (primarily Typha spp.) ca. 3 m from a recently excavated nest 
at Gold Button Lagoon (17°55'N, 88°45'W), Orange Walk Dis-
trict, Belize. Sixteen hatchlings were collected for mark-recapture 
purposes. Upon capture each hatchling vocalized, and vocaliza-
tions continued several minutes after animals were placed in a 
holding bag. Shortly after vocalizations began, a large crocodile 
(eyes and snout visible only) ca. 50 m from the bank began swim-
ming slowly toward our canoe. The crocodile approached to within 
20 m, stopped, and remained there until we left the area (30 min-
utes later). 

On 9 September at ca. 0130 h, we returned to the same area and 
spotted two hatchlings ca. 20 m from the nest site. A large croco-
dile (eyes and snout visible only), presumably the same animal 
observed previously, was observed in close proximity (< 1 m) to 
the hatchlings. As our canoe approached, the large crocodile sub-
merged and we captured the hatchlings, which vocalized during 
and after capture. As we then paddled to the nest site to search for 
more hatchlings, the large crocodile surfaced < 1 m from the ca-
noe. We noticed a white, linear scar on the crocodile's left pre-
maxillary region. The crocodile made no attempt to approach 
closer, and we slowly left the nest site. The crocodile then fol-
lowed us for ca. 75 m into a small cove and finally stopped as we 
moved into shallow (< 0.5 m ) water. In this cove, we collected 
more hatchlings, which also vocalized. After ca. 30 min, we be-
gan paddling out of the cove, and the large crocodile resurfaced < 
1 m from the canoe. As we slowly passed by, the crocodile lunged 
and bit the side of the canoe. We continued paddling out of the 
cove, and the crocodile followed for ca. 75 m, until we had passed 
the first nest site. 

On 23 and 24 September at ca. 2330 h, we returned to the nest 
site in a fiberglass boat powered by a 12-volt trolling motor. On 
both nights, the large crocodile (identified by the scar) quickly 
approached to within 1 m and followed for ca. 50 m as we moved 
through the area. On more than one occasion, the crocodile was 
nudged with a paddle and did not respond. At one point on 24 
September, the crocodile surfaced (head only) directly in front of 
the boat and did not submerge as the boat passed directly over it. 

On 25 September at ca. 2230 h, we returned to the nest site. The 
same crocodile approached the boat and was captured with a 
breakaway cable snare. During capture, the crocodile bit a hole in 
the hull of the boat. Cloacal examination revealed the crocodile 
(148.5 cm SVL, 290.0 cm TL) to be a male. The animal was marked 
and released at the site of capture. 

On 6 October at ca. 2300 h, we returned to the nest site. As we 
approached to within ca. 75 m, we observed a large crocodile (head 
visible only) rapidly swimming away and submerging. Although  

we were unable to move close enough to positively identify it, we 
speculate that this was the same animal seen on previous nights, 
as no other large crocodiles had been observed in the area. During 
a 30 min search of the area, we saw no sign of the crocodile. 

Female Morelet's crocodiles will defend both nests and young 
(Alvarez del Toro 1974. Inst. Mexico Rec. Nat. Renov. 70 pp.; 
Hunt 1975. Copeia 1975:763-764; Perez-Higareda 1980. Bull. 
Maryland Herpetol. Soc. 16:52-53; Platt 1996. The Ecology and 
Status of Morelet's Crocodile in Belize. Unpubl. Ph.D. disserta-
tion. Clemson University), but to our knowledge parental care by 
males of this species has not been reported. Parental care by other 
male crocodilians has been previously observed (Garrick and Lang 
1977. Amer. Zool. 17:225-239; Lang et al. 1986. Nat. Geog. Res. 
2:519-525; Rom Whitaker, pers. comm.) but this behavior is not 
believed to be widespread among all species. We suspect the croco-
dile observed here was the male parent of the hatchlings we col-
lected, and the aggressive behavior displayed was in response to 
the distress vocalizations of its young. Also of note was the ab-
sence of the crocodile at the site following its capture. Capture 
may induce wariness in crocodilians (Webb and Messel 1979. Aust. 
Wildl. Res. 6:227-234; Santiago et al. 1998. J. Herpetol. 32:320-
324), and we suspect this to be the case here. 

We thank Ruben Arevalo for assistance in the field, and Mark 
and Monique Howells for logistical support. Jeff Lang and Rom 
Whitaker are thanked for reviewing an earlier draft of this manu-
script. Research and collection permits for this project were is-
sued by Rafael Manzanero and Emil Cano, Forest Department, 
Conservation Division, Ministry of Natural Resources, Belmopan, 
Belize. Support for this research was provided by Lamanai Field 
Research Center, Indian Church, Belize and U.S. EPA (Grant no. 
R826310 to STM). Support for SGP was provided by Wildlife 
Conservation Society. 

Submitted by THOMAS R. RAINWATER and SCOTT T. 
McMURRY, The Institute of Environmental and Human Health, 
Department of Biological Sciences, Texas Tech University, 1207 
Gilbert Drive, Lubbock, Texas 79416, USA, and STEVEN G. 
PLATT, Wildlife Conservation Society, Lamanai Field Research 
Center, P.O. Box 63, Orange Walk, Belize. 

TESTUDINES 

CARETTOCHELYS INSCULPTA (Pig-nosed Turtle). ECTO-
PARASITES. On 26 October 1996, two leeches were collected 
from two adult female Carettochelys insculpta captured in the Daly 
River at Oolloo crossing, Northern Territory, Australia. The river 
at this site is characterized by clear, shallow water during the dry 
season (when the leeches were collected) and deep turbid water 
during the wet season. The Daly possesses sandy and rocky sub-
strates, is ca. 70 m wide, and averages 1.5 m deep during the dry 
season. Aquatic vegetation is mostly Vallisneria sp., which is ex-
tensively grazed upon by the omnivorous C. insculpta (Welsh 1999. 
Resource Partitioning among the Freshwater Turtles of the Daly 
River, Northern Territory. Ph.D. dissertation, University of 
Canberra, Canberra, Australia. 101 pp.). The first leech was found 
affixed to the neck of one turtle, whereas the second leech was 
attached to the forelimb of the other. The leeches were placed in 
95% ethyl alcohol, and were subsequently identified as 
Placobdelloides bancrofti. According to Sawyer (1986. Leech 
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Biology and Behaviour, Vol. 2, Feeding, Biology, Ecology, and 
Systematics. Oxford University Press, New York, New York. 754 
pp.), this leech species has not been collected since the original 
description from the host turtle Emudura krefftii in the Burnett 
River, Queensland, Australia. Thus, we document a new host record 
and range extension for Placobdelloides bancrofti, and the first 
hirudinean parasite for Carettochelys insculpta. Leeches were de-
posited in the reference collection of R. W. Davies at Monash 
University, Melbourne, Australia. 

We thank Ron W. Davies for identifying the leeches and Chris-
topher Shewchuk for reviewing a draft of the manuscript. 

Submitted by RAYMOND A. SAUMURE, Department of 
Natural Resource Sciences, McGill University, 21111 Lakeshore 
Road, Ste-Anne-de-Bellevue, Quebec, H9X 3V9, Canada and J. 
SEAN DOODY, Applied Ecology Research Group, University 
of Canberra, Belconnen, ACT 2601, Australia (e-mail: 
doody  @aerg.canberra.edu.au ). Present address (RAS): Shark Reef 
at Mandalay Bay, 3950 South Las Vegas Boulevard, Las Vegas, 
Nevada 89119, USA; e-mail: insculpta@hotmail.com.  

CHELYDRA SERPENTINA (Common Snapping Turtle). DEN-
SITY and BIOMASS. Snapping turtle densities have previously 
been estimated to be 0.17/ha (Pearse 1923. Ecology 9:24-28), 1.2/ 
ha in South Dakota (Hammer 1969. J. Wildl. Mgmt. 33:995-1005; 
standing crop biomass, 9.1 kg/ha, calculated by Iverson 1982. 
Oecologia 55:69-76), 7.3-8.0/ha in Michigan (20.6-21.6 kg/ha; 
Congdon et al. 1986. Amer. Midl. Nat. 115:165-173), 6.8-13.3/ 
ha in South Carolina (15.9-33.9 kg/ha; Congdon et al. 1986, op. 
cit.), and at least 59/ha in Tennessee (Froese and Burghardt 1975. 
Herpetologica 31:204-208; 181 kg/ha estimated by Iverson 1982, 
op. cit.). While trapping for turtles for reproductive studies in a 
0.71 ha pond in the Blue Creek drainage, 16.9 km NNE of Oshkosh, 
Garden Co., Nebraska, USA, we discovered a population of snap-
ping turtles so dense as to interfere with efficient trapping of other 
turtles. We therefore removed all trapped snapping turtles and held 
them for subsequent live release. Between 31 May and 5 July 1999, 
we removed and measured 36 snappers (15 male, 14 female, 7 
uncertain sex; 15.6-40.4 cm maximum carapace length), estimated 
to weigh 171.3 kg. Because of the large mesh size on our traps (50 
mm), these data certainly represent minimum numbers present. 
Thus, the minimum density of snapping turtles in this pond was 
50.7/ha, similar to the estimate from Tennessee (Froese and 
Burghardt 1975, op. cit.). However, because of the larger body 
size of Nebraska turtles, standing crop biomass was considerably 
higher, at nearly 242 kg/ha. This value is substantially higher than 
the mean biomass of 102.1 kg/ha (maximum, 586 kg/ha) for 49 
populations of 33 species of turtles reviewed by Iverson (1982, 
op. cit.). 

We thank Kay and Myron Peterson for permission to study turtles 
on their ranch. 

Submitted by JOHN B. IVERSON, DAMON HEARNE, 
JESSA WATTERS, Department of Biology, Earlham College, 
Richmond, Indiana 47374, USA (e-mail: JohnI@Earlham.edu),  
DEAN CROSHAW, Department of Zoology, University of Okla-
homa, Norman, Oklahoma 73019, USA, and JASON LARSON, 
Department of Zoology, Miami University, Oxford, Ohio 45056, 
USA. 

STERNOTHERUS ODORATUS (Common Musk Turtle). 
AERIAL BASKING. Carr (1952. Handbook of Turtles. Cornell 
Univ. Press, Ithaca, New York. 542 pp.) characterizes Sternotherus 
odoratus as "a highly aquatic species, being one of the few turtles 
that apparently never bask in the sunshine." Ernst et al. (1994. 
Turtles of the United States and Canada. Smithsonian Inst. Press, 
Washington, D.C. 578 pp.) state that the S. odoratus basking habit 
is poorly developed and that they are rarely found out of water. 
During an 18-year study (1965-1983) of S. odoratus in Pennsyl-
vania there were only 16 observations of aerial basking (Ernst 
1986. J. Herpetol. 20:341-352; Ernst, pers. comm.), all of which 
occurred in the AM and were concentrated in April and May, when 
air temperatures ranged from 19.8 to 22.2°C. Typical aquatic bask-
ing, with the turtle floating at or just under the surface or clinging 
to near-surface aquatic vegetation, was more prevalent from June 
through August (112 observations), with water temperatures rang-
ing from 18.5 to 24°C. 

Here, I report more frequent aerial basking in S. odoratus. Dur-
ing intensive summer stream surveys that incorporated use of skin-
diving gear, 15 S. odoratus were observed aerially basking within 
a 2500 m section of the North Fork of White River, Ozark Co.. 
Missouri, USA. All observations were made between 26 June and 
11 October 1969, and also between 12 June and 24 July 1970. 
Most basking sites were on the eastern stream margins, which ben-
efited from increased PM insolation. All observations occurred 
between 1150 and 1620 h. Typical aquatic basking by S. odoratus 
was only observed on three occasions, although numerous year-
ling Graptemys geographica were observed basking in this man-
ner. Eight S. odoratus basked on logs at or near water level. Seven 
were basking on limbs of small woody saplings or bushes, located 
at positions from bank-level to heights of more than 1 m. Several 
turtles basked in sun/shade mosaics created by tree canopy cover. 
Startled turtles typically plunged from these basking perches into 
the water below. I was unable to obtain equivalent data for all 
turtles. However, both genders (N = 7; 3 M, 4 F), and turtles of a 
wide size range (N = 13; 2.5-7.8 cm PL, 9.4-201 g) basked aeri-
ally. All basked alone except one male (8.7 cm CL, 6.6 cm PL, 
122 g), which basked with a Graptemys geographica and a small 
Pseudemys concinna on a drift log. All S. odoratus were near the 
streams margins and in still pools where the stream bottom was 
silty mud or silty sand, often with rooted aquatic vegetation. None 
was observed in areas of stream-swept chert, dolomite, or lime-
stone bottoms. I have no April or May data, and the pools where 
Sternotherus were observed are distant from survey access points 
and often were not reached in the AM. Also, comparing the Penn-
sylvania aquatic habitats to those of the North Fork of White River 
is difficult. 

The North Fork of White River is a heavily spring-fed stream of 
renowned clarity, which flows through a narrow, forested valley. 
Water temperature data from North Fork collecting sites recorded 
maximum monthly temperatures of 20°C in June, 22.5°C in July, 
22°C in August, 21°C in September and 16°C in October. Corre-
sponding monthly air temperature maximums, measured ca. 0.5 
m from the water, were 28°C in June, 28.5°C in July, 29.8°C in 
August, 29.5°C in September and 21°C in October (Nickerson 
and Mays 1973. The Hellbenders: North American "Giant Sala-
manders." Milwaukee Public Museum Publ. Biol. Geol. No. I . 

106 pp.). The mean preferred temperature of S. odoratus is 21— 
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26°C (Hutchison 1979. In Harless and Morlock [eds.], Turtles: 
Perspectives and Research, pp. 207-228. Wiley, New York). Thus, 
water temperatures in the study area seldom reached the preferred 
temperatures of this species. These observations would support 
the hypothesis that the unusual aerial basking activity of this S. 
odoratus population is in response to marginal or non-optimal 
aquatic temperatures, even during the warmest portion of the an-
nual cycle. However, Manning and Grigg (Copeia 1997. 1997:579-
584) showed that basking was not of thermoregulatory signifi-
cance in Emydura signata. One alternative hypothesis would be 
that the S. odoratus in this study are adjusting their basking be-
havior in response to a low dietary intake of vitamin D3. 

I thank C. E. Mays, H. Barton, R. Cooper, and C. Selman for 
their assistance in the stream surveys, and Gary Ferguson for his 
comments. Funding was provided by Arkansas State University 
FRG 511-619 and 511-619 supplement, Max Allen's Zoological 
Gardens, and the E L. Ott Research Fund of the Milwaukee Pub-
lic Museum. 

Submitted by MAX A. NICKERSON. Florida Museum of 
Natural History, University of Florida, P.O. Box 117800, Gaines-
ville, Florida 32611-7800, USA; e-mail: maxn@flmnh.ufl.edu).  

LACERTILIA 

ANOLIS CAROLINENSIS (Green Anole). NECTIVORY and 
FLOWER POLLINATION. Anoles forage mainly on arthropods, 
but they are also known to take fruit (Lazell 1972. Bull. Mus. 
Comp. Zool. 143:22-74) and even lap nectar from flowers (Bartlett 
1995. Reptiles 2:48-65). While nectivory is relatively rare among 
lizards, green anoles (Anolis carolinensis) have been observed 
obtaining nectar from hummingbird feeders (Liner 1996. Herpe-
tol. Rev. 27:78), A. stratulus was observed lapping nectar from 
flowers of a euphorb in the British Virgin Islands (Perry and Lazell 
1997. Herpetol. Rev. 28:150-151), and A. conspersus was observed 
lapping nectar from orchids on Grand Cayman Island (Echternacht 
et al. 2000. Herpetol. Rev. 31:173). As a result of nectar foraging, 
some lizards are also effective plant pollinators (Traveset and S'aez 
1997. Oecologia 111:241-248, and references therein). We have 
regularly observed both male and female green anoles lapping nec-
tar from the flowers of both saw palmettos (Serenoa repens) and 
cabbage palmettos (Sabal palmetto). These observations were made 
during a field study conducted on dredge spoil islands created by 
the U.S. Army Corps of Engineers along the intracoastal water-
way in Mosquito Lagoon, within the boundaries of Canaveral 
National Seashore (CANA) and Merritt Island National Wildlife 
Refuge (MINWR), Volusia and Brevard Counties, Florida. 

Foraging observations were made during capture-mark-recap-
ture surveys conducted in the summers of 1995 through 1998. Large 
numbers of insects (mostly Hymenoptera, Diptera, and Coleoptera) 
congregate on the flower heads of these and other plant species to 
consume nectar, and green anoles were occasionally observed 
slowly moving about flower heads foraging for arthropods. In these 
cases, we documented foraging behaviors for a few minutes be-
fore the lizards were captured. During May and June of each year 
of the study, we observed green anoles consuming nectar (27 ob-
servations total), and pollen was found on the rostrum of most of 
these individuals. Brown anoles (A. sagrei) were never observed  

consuming nectar, a finding consistent with their sit-and-wait for-
aging strategy. 

At this latitude, Serenoa repens and Sabal palmetto produce 
flowers throughout spring and summer, and the flowers of S. repens 
are suitable for making honey (Taylor 1992. Florida Wildflowers. 
Taylor Publ. Co., Dallas, Texas). Furthermore, these two species 
of plants often make up significant portions of the vegetation of 
many habitat types in Florida (Myers and Ewel 1990. Ecosystems 
of Florida. University of Central Florida Press, Orlando, Florida), 
and the flowering heads are very large, containing thousands of 
flowers. Nectar could be an important food source, however its 
relative energetic contribution to a lizard's diet must ultimately 
depend on season and plant species present. Nectivory was rela-
tively rare in this study, which was conducted over a tiny portion 
of the geographic range of the green anole. However, these obser-
vations further demonstrate that nectivory is a more important anole 
foraging strategy than previously thought, and that green anoles 
may play at least a minor role in plant pollination. 

We sincerely thank John Stiner (CANA) and Mark Epstein 
(MINWR) for permission to access the islands, and the Univer-
sity of Central Florida for extensive logistical support. 

Submitted by TODD CAMPBELL, Department of Ecology and 
Evolutionary Biology, 569 Dabney Hall, University of Tennessee, 
Knoxville, Tennessee 37996, USA (e-mail: lizardman@utk.edu),  
and CATHERINE BLEAZY, Division of Natural Sciences, 
Maryville College, Maryville, Tennessee 37804, USA. 

ANOLIS SP. and GONATODES ALBOGULARIS (Yellow-
headed Gecko). PREDATION. During a trip to Cuba in the sum-
mer of 1999, I witnessed two instances of predation on small liz-
ards by the introduced house sparrow, Passer domesticus. In most 
human inhabited areas, particularly in and around La Habana, I 
noticed the introduced house sparrow to be very common. These 
weaver finches eat fruits and insects (Ehrlich et al. 1988. The 
Birder's Handbook. Simon and Schuster/Fireside Books. New 
York. 667 pp.) as well as discarded human food. Here I report on 
lizards as a food item for Cuban house sparrows. On 9 July 1999 
in La Lisa, Habana, I observed an adult house sparrow attack a 
hatchling Anolis sp. perching on the side of a fence post. The liz-
ard was very likely A. porcatus, as there was a resident adult pair 
in the vicinity. The lizard was close to ground level, and as the 
bird approached it tried to escape by climbing up and around the 
post. After an unsuccessful aerial attack, the bird landed and quickly 
hopped around the post, jumped, and grabbed the lizard by the 
head. The lizard was pecked twice and then swiftly swallowed. 
Three days later (12 July 1999) in a nearby yard, I observed an-
other house sparrow capture and eat a Gonatodes albogularis. The 
bird swooped down and grabbed the lizard from its perch on a 
cinder block. Once again the bird pecked the lizard before swal-
lowing it. Lizards, particularly anoles and geckos, are commonly 
encountered in high numbers in and around residential areas 
throughout the Caribbean. Many of these species or their young 
are small enough to be preyed upon by opportunistic house spar-
rows. At the high population densities observed, the house spar-
row may be an important factor in Cuban urban lizard ecology. 

Submitted by ROBERTO E. BELLO, Museum of Vertebrate 
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Zoology, University of California, Berkeley, California 94720-
3160, USA; e-mail: culebron@socrates.berkeley.edu.  

HEMIDACTYLUS TURCICUS (Mediterranean Gecko). EN-
DOPARASITES. The Mediterranean gecko, Hemidactylus 
turcicus, is native to the Old World (North Africa, Middle East, 
southern Europe, etc.) and has been established at many localities 
in the West Indies, Panama, Mexico, and the southern United States, 
including southern Arizona, southern California, and southern 
Nevada (Conant and Collins 1998. A Field Guide to Reptiles and 
Amphibians: Eastern and Central North America, Houghton Mifflin 
Company, Boston, Massachusetts. 616 pp.; Saethre and Medica 
1993. Herpetol. Rev. 24:154-155). It was first collected in south-
ern Arizona from Tucson in 1970 (Robinson and Romack 1973. J. 
Herpetol. 7:311-312). There are three reports of helminths from 
H. turcicus from the United States, all from Texas (Pence and Selcer 
1988. Copeia 1988:565-572; Riley et al. 1988 J. Parasitol. 74:481-
486; McAllister et al. 1993. J. Helm. Soc. Washington 60:280-
282). The purpose of this note is to report helminths of H. turcicus 
from Tucson, Arizona. 

Thirty-six Hemidactylus turcicus (mean SVL = 46.4 mm ± 8.5 
SD, range = 26-56 mm) were collected during May and August 
1999 at apartment complexes in northwest Tucson (32°16'N, 
110°58'W), Pima County, Arizona, USA. Lizards were sacrificed 
within 24 h of capture. The abdominal cavity was opened and the 
body cavity, liver, esophagus, stomach, small and large intestines, 
and lungs were examined for helminths under a dissecting micro-
scope. Helminths were removed and placed in a vial of 70% etha-
nol for a minimum of 48 h. Nematodes were cleared on a glass 
slide in undiluted glycerol for examination. Selected cestodes were 
stained with hematoxylin and mounted on glass slides in balsam 
for identification. Two species of helminths were found; cysts 
within lizard peritonea contained larvae of the spirurid nematode 
Ascarops strongylina, and lizard small intestines contained gravid 
individuals of the cyclophyllidean cestode Oochoristica 
macallisteri. Voucher helminths were deposited in the United States 
National Parasite Collection: 0. macallisteri, slide, USNPC 89267; 
A. strongylina (larvae), vial, USNPC 89266. Geckos were depos-
ited in the herpetology collection of the Natural History Museum 
of Los Angeles County (LACM 145481-145510; 145514-145518; 
145751). Twelve geckos (33%) harbored 0. macallisteri, and 19 
(53%) harbored larvae of A. strongylina. Mean intensity (total 
number of individuals of the parasite species divided by number 
of infected hosts) was 5.2 ± 8.3 SD for 0. macallisteri and 5.6 ± 
5.7 SD for A. strongylina. Mean abundance (total number of indi-
viduals of a parasite species in a sample of a host divided by the 
number of hosts examined) was 2.9 ± 5.0 SD for 0. macallisteri 
and 1.7 ± 5.3 SD for A. strongylina. 

Larvae of A. strongylina in cysts were previously reported in H. 
turcicus from Texas (McAllister et al., op. cit.). They also were 
found in Sceloporus occidentalis and Sceloporus vandenburgianus 
from California (Goldberg and Bursey 1988. J. Wild. Dis. 24:568-
571; Goldberg and Bursey 1989. J. Wild. Dis. 25:630-633). Asca-
rops strongylina is a common stomach parasite of pigs (Suidae) 
and requires an insect intermediate host for development (Ander-
son 1992. Nematode Parasites of Vertebrates: Their Development 
and Transmission. C.A.B. International, Oxon, U.K., 578 pp.). 

Hemidactylus turcicus may serve as a paratenic (transport) host 
for this helminth, but infection of this gecko appears to be inci-
dental (a by-product of diet) because development of the parasite 
to adult does not occur. Oochoristica macallisteri was described 
from Uta stansburiana collected in Los Angeles County, Califor-
nia (Bursey and Goldberg 1996. Folia Parasitol. 43:293-296). 
Hemidactylus turcicus represents a new host record and Arizona a 
new locality record for 0. macallisteri. This is the first record of 
A. strongylina larvae in lizards from Arizona. 

Hemidactylus turcicus were collected under permits issued by 
the Arizona Department of Game and Fish. 

Submitted by STEPHEN R. GOLDBERG, Department of 
Biology, Whittier College, Whittier, California 90608, USA, 
CHARLES R. BURSEY, Department of Biology, Pennsylvania 
State University, Shenango Campus, Sharon, Pennsylvania 16146, 
USA, ROBERT L. BEZY, Section of Herpetology, Natural His-
tory Museum of Los Angeles County, Los Angeles, California 
90007, USA, and CHERYL WONG, Department of Biology, 
Whittier College, Whittier, California 90608, USA. 

MABUYA GUAPORICOLA (Calango-Liso). NATURAL HIS-
TORY. Mabuya guaporicola occurs in the Cerrado and Pantanal 
biomes and is known from very few specimens from Rio Guapore, 
Mato Grosso state, Brazil (Dunn 1936. Proc. Acad. Nat. Sci. Phila-
delphia 87:533-557), Barra do Bugres, Mato Grosso state, Brazil 
(Nascimento et al. 1988. Bol. Mus. Para. Emilio Goeldi, nova ser., 
Zool., Belem 4:21-66), Cachimbo, Para state, Brazil (Avila-Pires 
1995. Lizards of Brazilian Amazonia, Zool. Verh. Leiden. 706 pp.), 
and Departamento Santa Cruz and Departamento Beni, Bolivia 
(Fugler 1989. Ecologla en Bolivia 13:57-75). Virtually nothing is 
known of the ecology of this species. Herein we provide new lo-
cality records and new data on habitat, time of activity, body and 
environmental temperatures, behavior, reproduction, and diet, and 
also a description of the color in life of M. guaporicola from the 
Brazilian Cerrado. 

Lizards were collected at Ilha do Bananal, Santa Terezinha, Mato 
Grosso state, (10°26'S, 50°35'W) (7 individuals, April 1999), 
Cachimbo, Para state (3 individuals, March 1995), and Brasilia, 
Distrito Federal (15°47'S, 47°55'W) (1 individual, September 

TABLE 1. Diet of Mabuya guaporicola (N = 10; f = number of stom-
achs, n = number of items). 

Prey Item f% n ng 

Araneae 1 10 1 10 

Coleoptera 5 50 5 50 

Diptera 1 I0 1 10 

Formicidae 1 10 1 10 

Grillidae 1 10 1 10 

Hemiptera 3 30 3 30 

Unidentified insects I 10 1 10 

Orthoptera 5 50 5 50 

Termitidae 2 20 4 40 
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1991). At Ilha do Bananal specimens were collected in "campo de 
murunduns," a seasonally flooded grassland with sparse mounds 
covered with small trees, and in "campo sujo," a grassland with 
very sparse schrubs. At Cachimbo, lizards were collected in "campo 
sujo" over sandy soils. No habitat data are available for the Brasilia 
specimen. Overall, it seems that M. guaporicola prefers more open 
physiognomies of Cerrado. 

Lizards at Ilha do Bananal (4) and Cachimbo (3) were collected 
(1100 to 1200 h) while basking. Three individuals at Ilha do 
Bananal were collected in pitfall traps; all the others were col-
lected by hand. Cloacal temperatures (N = 4) averaged 35.05°C ± 
0.85. Mean environmental temperatures were as follows: substrate 
32.25°C ± 0.85, air at 5 cm above the substrate 30.75°C ± 1.14, 
and air at chest height 29.80°C ± 0.98. Therefore, M. guaporicola 
is apparently a heliophyllic species. After being approached, liz-
ards moved quickly amidst grasses by rapid lateral undulation of 
the body and tail, seeking refuge in the leaf litter beneath shrubs. 
Limbs are apparently adpressed against the body during rapid lo-
comotion. 

With the exception of a male from Cachimbo (SVL = 37 mm), 
all individuals were reproductive. Clutch size (N = 4) averaged 
4.25 ± 0.50, range 4 to 5. The smallest reproductive male mea-
sured 63 mm SVL, whereas the smallest reproductive female mea-
sured 43 mm SVL. The largest male measured 70 mm SVL and 
the largest female measured 82 mm SVL. Hence, M. guaporicola 
is apparently sexually dimorphic, with females attaining a larger 
body size than males, and females apparently attain sexual matu-
rity at an early age, as seems to characterize several neotropical 
congeneric species (Vrcibradic and Rocha 1998. Copeia 1998:612-
619; Vitt and Blackburn 1991. Copeia 1991:916-927). 

Mabuya guaporicola has a relatively diverse diet, the most im-
portant prey items being coleopterans, orthopterans, hemipterans, 
and termites (Table 1). Color in fixative was described by Avila-
Pires (op. cit.). In life, the dorsum is light brown with three nar-
row, dark brown longitudinal stripes (sometimes interrupted) from 
the nape to the tip of the tail. The flanks are marked with two 
longitudinal dark-brown stripes separated by a light stripe; upper 
one broader, from the snout to the tip of the tail; lower one from 
the commissure of the mouth to the tip of the tail. Limbs are light-
brown from above, with irregular dark spots. Gular region, chest, 
belly, and ventral part of limbs are immaculate. 

Submitted by DANIEL 0. MESQUITA, AYRTON K. PERES, 
JR., GUSTAVO H. C. VIEIRA, and GUARINO R. COLLI, 
Departamento de Zoologia, Universidade de Brasilia, 70910-900 
Brasflia-DF, Brazil; e-mail (DOM): danmesq@unb.br . 

MICRABLEPHARUS ATTICOLUS (NCN). NATURAL HIS-
TORY. Micrablepharus atticolus is an endemic of the Cerrado 
biome in South America and was named for observations suggest-
ing an association with nests of leaf-cutter ants, genus Atta, in 
which the lizards seek refuge (Vitt 1991. J. Herpetol. 25:79-90; 
Rodrigues 1996. Herpetologica 52:535-541). These observations 
led Rodrigues (op. cit.) to hypothesize that the advanced eyelid 
condition in M. atticolus (complete suture between upper and lower 
eyelids, compared to presence of eyelid in M. maximiliani) could 
be related to the habit of burrowing in sand at the base of ant 
nests. Natural history data on the species, based on few specimens 

from Alto Araguaia, Mato Grosso, were provided by Vitt (op. cit.). 
Herein we present data on microhabitat, body and environmental 
temperatures, reproduction, and diet of M. atticolus from two 
Cerrado localities. We collected 16 individuals at Chapada dos 
Guimardes, Mato Grosso state, Brazil (15°26'S, 55°45'W), during 
September and October 1988. In April 1999 we further collected, 
by manual capture and using pitfall traps, 24 individuals of M. 
atticolus at Parque Nacional do Araguaia, Ilha do Bananal, Santa 
Terezinha, Tocantins state, Brazil (10°26'S, 50°35'W). 

TABLE 1. Diet composition of 15 Micrablepharus atticolus (N = num-
ber of stomachs, n = number of prey, v = volume of prey in mm 3). 

Prey Item N f% n n% v v% 

Araneae 2 13.33 2 8 18.83 7.69 
Insect larvae 1 6.67 1 4 69.33 28.32 
Homoptera 5 33.33 5 20 64.14 26.20 

Lepidoptera 1 6.67 1 4 27.82 11.36 
Unidentified insects 5 33.33 9 36 

Orthoptera 5 33.33 7 28 64.72 26.43 

At Chapada dos Guimardes lizards were collected in low cerrado 
over sandy soils. At Ilha do Bananal specimens were collected in 
"campo de murunduns," a seasonally flooded grassland with sparse 
mounds covered with small trees, and in "campo sujo," a grass-
land with sparse shrubs. None of the lizards were associated with 
nests of Atta, which were not common at the study sites. Hence, it 
seems that M. atticolus prefers open physiognomies of Cerrado 
and uses nests of Atta opportunistically. Temperature data of two 
individuals were as follows: cloacal temperatures = 35.0°C and 
34.2°C; substrate = 34.0°C and 31.2°C; air at 5 cm above the sub-
strate = 30.4°C and 30.8°C, and air at chest height = 29.6°C and 
29.8°C, suggesting that M. atticolus is a heliophyllic species. 

With the exception of one female and three males, all individu-
als were reproductive. Clutch size (N = 13), based on counts of 
vitellogenic follicles or oviductal eggs, averaged 1.9 ± 0.3 (range 
1-2; one female presented a single vitellogenic follicle). Three 
females presented vitellogenic follicles and oviductal eggs, indi-
cating multiple clutches during the reproductive season. The small-
est reproductive male, based on the presence of enlarged testes 
and epididimydes, measured 34 mm SVL, whereas the smallest 
reproductive female measured 26 mm SVL. No difference was 
observed in mean SVL between the sexes (adult individuals only; 
males: 37.3 ± 1.9, N = 27; females: 38.8 ± 4.6, N = 13; F = 2.07, p 
= 0.16). The largest male measured 41 mm SVL and the largest 
female measured 43 mm SVL. Hence, there is no sexual dimor-
phism in SVL in M. atticolus and females seemingly attain sexual 
maturity at an early age. 

Micrablepharus atticolus has a relatively diverse diet (Table 1). 
Most lizards ingested homopterans, orthopterans, and unidenti-
fied insects. Numerically, unidentified insects, orthopterans, and 
homopterans prevailed, while volumetrically, insect larvae, ortho-
pterans, and homopterans were most important. 

Submmited by GUSTAVO H. C. VIEIRA, Departamento de 
Biologia Celular, Universidade de 70910-900 Brasflia-DF, Brazil 
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(e-mail: ghcv@  unb.br), DANIEL 0. MESQUITA, Departamento 
de Ecologia, Universidade de Brasilia, 70910-900 Brasilia-DF, 
Brazil (e-mail: danmesq@unb.br),  AYRTON K. PERES JR., 
Departamento de Zoologia, Universidade de Brasilia, 70910-900 
Brasilia-DF, Brazil (e-mail: chemin@uol.com.br),  KINITI 
KITAYAMA, Departamento de Zoologia, Universidade de 
Brasilia, Brasilia-DF, Brazil (e-mail: kiniti@tba.com.br),  and 
GUARINO R. COLLI, Departamento de Zoologia, Universidade 
de Brasilia, Brasilia-DF, Brazil (e-mail: grcolli  @unb.br). 

PHRYNOSOMA DITMARSI (Rock Horned Lizard). EN-
DOPARASITES. The rock horned lizard, Phrynosoma ditmarsi, 
is endemic to Sonora, Mexico (Hodges 1995. Cat. Amer. Amph. 
Rept. 614.1-614.3). It has been reported to harbor the nematode 
Skrjabinoptera phrynosoma (Roth 1971. J. Arizona Acad. Sci. 
6:278-281). The purpose of this note is to report P. ditmarsi as a 
host of the cestode Oochoristica scelopori. Three adult P. ditmarsi 
from the herpetology collection of the University of Arizona, Tuc-
son, (UAZ) were examined (UAZ 32340 collected September 
1970, 2 km NE Mina Alecran; UAZ 32357, September 1970, 
Rancho Alecran; UAZ 39540, July 1974, Cerro de la Palma). The 
body cavity was opened and the esophagus, stomach, small intes-
tine, large intestine, coelom, and liver were searched for helm-
inths using a dissecting microscope. One cestode was present in 
the small intestine of UAZ 39540. It was dehydrated, cleared, 
stained in hematoxylin, mounted in balsam, examined under a 
compound microscope and identified as an immature 0. scelopori. 
No endoparasites were found in UAZ 32357. Among the ingesta 
in the stomach of UAZ 32340 were eleven third-stage nematode 
larvae and one acanthocephalan larva. These specimens were 
placed on a glass slide in a drop of glycerol, allowed to clear, and 
identified with the aid of a compound microscope. The nematode 
larvae were assigned to the genus Physaloptera and the larval acan-
thocephalan was assigned to the family Oligacanthorhynchidae. 
All specimens were deposited in the United States National Para-
site Collection: Oochoristica scelopori USNPC 89270; 
physalopteran larvae USNPC 89268; oligacanthorhynchid larva 
USNPC 89269. 

Phrynosoma ditmarsi represents a new host record for 0. 
scelopori. This is the first record of 0. scelopori from the genus 
Phrynosoma. Other horned lizards, namely, Phrynosoma 
braconnieri, P. cornutum, P. solare, and P. taurus have been re-
ported to harbor a different cestode, Diochetos phrynosomatis 
(Goldberg and Bursey 1991. Southwest. Nat. 36:365-368; Gold-
berg et al. 1993. J. Helm. Soc. Washington 60:234-238). 
Oochoristica scelopori has been reported from 15 species of North 
American lizards, primarily sceloporines (Goldberg et al. 1996. 
Great Basin Nat. 56:180-182). 

Species of Physaloptera, as well as species of the Acantho-
cephala require an insect intermediate host (Cheng 1986. General 
Parasitology. 2nd Ed., Academic Press, Orlando, Florida. 827 pp.). 
Any insectivore could be expected to have representatives of these 
species in the ingesta. Larval physalopterans (and absence of adults) 
have been reported from the digestive tracts of 22 species of anurans 
and 15 species of lizards (Goldberg et al. 1993. Bull. S. California 
Acad. Sci. 92:43-51). Encysted cystacanths have been found in 
spceies of Cnemidophorus and Sceloporus (Goldberg et al. 1995. 

J. Helm. Soc. Washington 62:188-196). This report of 
physalopteran larvae and the acanthocephalan cystacanth must be 
considered an incidental occurrence, a byproduct of diet, until adult 
individuals of a species of Physaloptera and encysted or mature 
acanthocephalans are reported from P. ditmarsi. 

We thank Charles H. Lowe (The University of Arizona) for per-
mission to examine P. ditmarsi. 

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 16146, 
USA. 

PHRYNOSOMA MODESTUM (Roundtailed Horned Lizard). 
NOCTURNAL NEST-DIGGING and OVIPOSITION. On 20 
July 1997 a gravid female (mass 13.4 g; SVL 59 mm) Phryno-
soma modestum was collected 0.5 km north of Cave Creek (Foot-
hills Road to San Simon) near Portal (elevation 1400 m), San Simon 
Valley, Cochise County, Arizona, USA. The lizard was fitted with 
a Holohil BD-2A radiotransmitter (0.62 g; 148 KHz; pulse 0.6; 
whip antenna 15.5 cm) and released 22 July (1400 h) at a study 
site 4.4 km to the southeast. The lizard was relocated once or, 
usually, twice daily for the next eight days (15 times, day and 
night). After dark (2150 h) on 22 July it was observed to be dig-
ging, its body just inside a slanting tunnel, in moist sandy soil 
(rain had fallen on the site 20 and 21 July) at a vegetation-free 
location, air temperature (AT) 24°C. The following morning, 23 
July at 0530 h, the lizard was located sleeping (eyes closed) on the 
dig site, AT 20°C. The excavated hole had been filled in and the 
area surrounding the hole was clearly disturbed (scratched). Fif-
teen minutes later the lizard had shifted to a new position, eyes 
were closed. The sun had risen above the horizon but was not 
shining on the lizard. Later that day, 1400 h (AT 35°C), the lizard 
had moved 49 m away and never returned to the site. The scraped 
area around the nest was larger than it had been in the morning 
and the hole was completely filled in. That evening, 2115 h, the 
nest was dug up and 12 eggs (average clutch size for P. modestum 
is 11.2 ± 9.7, range 7-18: Howard 1974. J. Arizona Acad. Sci. 
9:108-116) located at 7-8 cm depth were removed. The female 
was found dead on 30 July, 1440 h, near an active ant nest. These 
observations suggest that nest digging began late in the day or 
early in the evening and continued well into the evening, that the 
egg clutch was laid at night and was mostly covered by morning, 
and that the finishing of nest-hiding soil arrangement was com-
pleted the following morning before the site was abandoned. 

Three female P solare have been seen digging at deep nests (35 
cm) during the early morning, 0730-0800 h, (suggesting excava-
tion the night before), with oviposition and nest completion by 
two lizards occurring during the subsequent day or night (Van 
Devender and Howard 1973. Herpetologica 29:238-239). A cap-
tive P. cornutum female (mass 82.0 g; SVL 98 mm) captured 23 
June 1991 and maintained in an outdoor enclosure at the South-
western Research Station was seen excavating a nest in the evening 
on 1 July 1991 (pers. obs.) after 2.3 cm rain fell on 30 June. At 
0430 h the following morning, she was observed in the entry hole 
facing outward, apparently laying her clutch of eggs, and by 1100 
h the nest with eggs was completely covered. She remained near 
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the nest site until at least 1500 h. Both diurnal (N = 3: Hewett 
1937. Copeia 1937:234; Ramsey 1956. Herpetologica 12:239-240) 
and nocturnal (crepuscularly initiated) nestings (N = 6: Edwards 
1896. Zool. Anz. 19:108-111; Cahn 1926. Am. Nat. 60:546-551) 
have been recorded for P. cornutum under varied conditions. Noc-
turnal, summer nesting at the onset of the monsoonal rainy season 
may allow females of some species of horned lizards to 1) avoid 
attracting diurnal predators with their digging activities at exposed 
sites, 2) avoid possible high daytime surface temperatures that 
might cause them to suspend activity before completion of nest-
ing, 3) dig more easily in moistened soil with fewer roots, and 4) 
provide their eggs with an incubation site that has initial high 
moisture and that will receive maximal solar radiation due to the 
lack of vegetative shading. 

Submitted by WADE C. SHERBROOKE, Southwestern Re-
search Station, American Museum of Natural History, P.O. Box 
16553, Portal, Arizona 85632, USA; e-mail: wcs@amnh.org.  

SCELOPORUS JARROVII (Yarrow's Spiny Lizard). OCULAR 
SINUS BLEEDING. On 28 August 1999 an adult male (mass 
20.8 g; SVL 85 mm) Sceloporus jarrovii was noosed at 1035 h 
from a rock along East Turkey Creek, Chiricahua Mountains, el-
evation 1830 m, 2.5 km upstream from Paradise, Cochise County, 
Arizona, USA. While the noose-string was being removed, taking 
ca. 1 min, a large drop of bright-red fluid was noted, split on the 
supraocular scales above the right eye and on the mid-edge of the 
open upper eyelid. Examination of the eye with a 10x hand lens 
revealed a reddish tinge, which was no longer apparent two hours 
later. Apparently the fluid was the lizard's blood, expelled from 
the vascular system due to increased pressure in the sinus orbitalis 
and rupture(s) of one or more capillaries. The position of the blood 
above the eye suggests possible upward ejection, perhaps through 
the tear duct as postulated in the blood-squirting species of horned 
lizards (Phrynosoma coronatum, Burleson 1942. Copeia 
1942:246-248; and P. cornutum, Middendorf and Sherbrooke 
1992. Copeia 1992:519-527). Although autohemorrahaging is ap-
parently rare in reptiles (Smith et al. 1993. Herpetol. Rev. 24:130-
131; Greene 1988. In C. Gans and R. B. Huey [eds.], Biology of 
the Reptilia, vol. 16, pp. 1-152), observations of ocular-sinus 
autohemorrahaging have been made in snakes (Smith et al., loc. 
cit.) and in another species of iguanid lizard, Urosaurus ornatus 
(Mahn 1996. Herpetol. Rev. 27:21-22). 

An antipredator defensive role has been suggested for ocular 
blood squirting by some horned lizards (Middendorf and 
Sherbrooke, loc. cit.). Delivery of distasteful compounds circulat-
ing in the blood of these lizards onto the oral or other membranes 
of a predator apparently is a more effective defense than their re-
lease as a result of predator inflicted wounds. The rare occurrence 
of ocular-sinus bleeding by lizards outside the Phrynosoma Glade 
suggests a precursor character, ability to exhibit occular-sinus 
bleeding during tactile trauma, that could have undergone posi-
tive natural selection once horned lizards incorporated chemicals 
into their blood that were distasteful to some predators. 

Submitted by WADE C. SHERBROOKE, Southwestern Re-
search Station, American Museum of Natural History, P.O. Box 
16553, Portal, Arizona 85632, USA; e-mail: wcs@amnh.org.  

TARENTOLA (=MA KARIOGECKO) DELALANDII 
(Delalande's Gecko). MAXIMUM SIZE Tarentola delalandii 
Dumeril and Bibron 1836 is endemic to the Canary Islands (Spain), 
where it is known only from the islands of La Palma and Tenerife, 
and from the Rogues of Anaga and Garachico, near Tenerife Is-
land. At present, most of the details concerning its biology remain 
unknown and few studies have addressed its morphology (Joger 
1984. Cour. Forsh. Inst. Senckenberg 71:91-111; Joger and 
Bischoff 1983. Bonn. Zool. Beitr. 34:459-468). This species has 
previously been considered a small- to medium-sized gecko, reach-
ing a maximum SVL of 70 mm (Salvador 1985. Guia de Campo 
de los Anfibios y Reptiles de la Peninsula Iberica, Islas Baleares y 
Canarias. S. Garcia, Leon. 212+XLIII pp; Barbadillo 1987. La 
Guia de Incafo de los Anfibios y Reptiles de la Peninsula Iberica, 
Islas Baleares y Canarias. Incafo, Madrid. 694 pp.), thus being 
much smaller than the congeneric T mauritanica. On 23 February 
1998, on the island of Tenerife, we captured, measured, and pho-
tographed a male T delalandii that measured 84 mm SVL (mass = 
18.5 g). The specimen was then released. This size greatly ex-
ceeds the maximum known SVL for this species and is compa-
rable to the maximum SVL reached by T mauritanica (86 mm, 
Martinez-Rica 1974. Publ. Cent. Piren. Biol. Exp. 5:1-291). This 
observation indicates that the two species can actually reach simi-
lar sizes. 

Submitted by L. J. BARBADILLO and I. MARTiNEZ-
SOLANO, Unidad de Paleontologia, Departmento de Biologia, 
Facultad de Ciencias, Universidad Autonoma, 28049 Cantoblanco, 
Madrid, Spain. 

VARANUS SALVATOR (Water Monitor). NESTING BEHAV-
IOR. During a study of the nesting behavior of the Nicobar 
Megapode (Megapodius nicobariensis) on Great Nicobar Island 
(6°45'-7°15'N, 93°38'-93°55E), I observed nesting of the water 
monitor, Varanus salvator. Unlike most birds, megapodes do not 
brood their eggs, but instead bury them in large mounds of sand, 
soil, and organic matter. The eggs are warmed by the decomposi-
tion of organic matter and the adult bird attends the mound, add-
ing or removing sand to maintain the proper incubation tempera-
ture (Sankaran and Sivakumar 1999. Zoologische Verhandelingen 
327:75-90). This study occurred from December 1995 to May 
1998. During the peak megapode nesting period (February through 
May) water monitors were frequently seen at nest mounds, often 
while adult megapodes were present. These monitors are the pri-
mary predators of megapode eggs on Great Nicobar Island but are 
not known to prey on adult megapodes. 

While the main breeding season of V salvator occurs in Octo-
ber and November, breeding has been known to occur throughout 
the year (Horn and Visser 1989. Int. Zool Ybk. 12:140-150). On 
four occasions, V salvator were observed nesting in the nest mound 
of the Nicobar megapode. One of these clutches (11 eggs) was 
immediately unearthed and reburied with a thermal sensing probe 
in the ground near the nest (this clutch became our control). The 
other three (9, 10, and 11 eggs) were left within the megapode 
nest mounds. Maximum temperature of the control clutch was 
28°C, while the megapode nest mounds averaged 32.5°C. All 
clutches hatched successfully. The control clutch hatched in 305 
days, while the nest mound clutches hatched after an average of 
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265 days. Previous studies of incubation period of V salvator re-
ported periods varying from 222 to 327 days (Andrews and Gaulke 
1990. Hamadryad 15:1-5; Horn and Visser, loc.cit.). The shorter 
incubation period for the nest mound clutches when compared to 
the control clutch was presumably due to the increased tempera-
ture within the mounds. 

Submitted by K. SIVAKUMAR, Wildlife Institute of India, P.O. 
Box No. 18, Chandrabani, Dehra Dun, India; e-mail: 
ksivakumar@  wii.gov. in. 

SERPENTES 

AGKISTRODON PISCIVORUS (Cottonmouth). DIET. On 26 
March 1984 we found an adult female Agkistrodon piscivorus (124 
cm total length) consuming a litter of swamp rabbits (Sylvilagus 
aquaticus). The young rabbits were in a nest among dense vegeta-
tion along Bayou Fountain, ca. 2.5 km SE of the intersection of 
Siegen Lane and Highland Road, East Baton Rouge Parish, Loui-
siana, USA. The cottonmouth was collected and later deposited in 
the Campbell Museum, Clemson University, Clemson, South Caro-
lina (CUSC 1825). The snake was ingesting one rabbit, and a sec-
ond rabbit was found dead in the nest. The latter probably had 
been envenomated a short while earlier. We dissected the snake 
and recovered a third rabbit from the stomach. The rabbits were 
estimated to be about two weeks old and each was ca. 15 cm long. 
Cottonmouths are generalist predators known to consume a vari-
ety of mammalian prey, but our observation constitutes the first 
record of swamp rabbit predation (Ernst 1992. Venomous Rep-
tiles of North America. Smithsonian Institution Press, Washing-
ton, D.C. 236 pp.). 

We thank Mike Leggio for field assistance, Travis Crabtree for 
reviewing a draft of this manuscript, and Stanlee Miller (Campbell 
Museum) for assistance with specimen preparation. 

Submitted by STEVEN G. PLATT, Wildlife Conservation So-
ciety, P.O. Box 1620, Phnom Penh, Cambodia, and THOMAS R. 
RAINWATER, The Institute of Environmental and Human Health, 
Box 41163, Texas Tech University, Lubbock, Texas 79409-1163, 
USA (e-mail: trainwater@ttu.edu).  

ALSOPHIS VUDII (Bahamian Brown Racer). OVERWATER 
DISPERSAL. Anecdotal accounts exist of snakes being encoun-
tered in the marine waters of the Bahamas. Some of these accounts 
probably stem from the morphological similarities of eels in the 
genus Myrichthys to colubrid snakes. Another possible explana-
tion may be overwater movements of Alsophis, Epicrates, or 
Tropidophis throughout the shallow Bahamian seas of the Great 
Bahama Bank. On 8 March 1998, I witnessed an Alsophis vudii 
emerging from the surf onto the eastern beach of Alligator Cay, 
Exuma Cays Land and Sea Park, Bahamas (24°23'N, 76°38'W). 
The snake exited the sea at 1535 h and remained basking on the 
beach rock for 20 min before retreating to the karst limestone ridge 
adjacent to the beach. This species has not been reported from this 
cay (Franz et al. 1993. Carib. J. Sci. 29:165-173) and is most likely 
a random migrant. The closest neighboring cay is 100 m to the 
north and separated by a channel of flowing water that coincides 
with the tides. Alsophis inhabits beaches and coastal mangroves 

(Schwartz and Henderson 1991. Amphibians and Reptiles of the 
West Indies. Univ. Florida Press, Gainesville, Florida. 720 pp.); 
however, this is the first documented account of this species tak-
ing to the sea and colonizing an island. This event has biogeo-
graphic implications and may offer insight to historical and present 
reptile distributions in the Bahamas. 

Submitted by CHARLES KNAPP, Department of Conserva-
tion, John G. Shedd Aquarium, Chicago, Illinois 60605, USA, and 
Department of Wildlife Ecology and Conservation, University of 
Florida, Gainesville, Florida 32601, USA; e-mail: cknapp@ufl.edu.  

BOA CONSTRICTOR (Boa Constrictor). DIET. Boa constrictor 
diets include a variety of lizards, birds, and mammals (Greene 
1983. In Janzen [ed.], Costa Rican Natural History, pp. 380-383. 
University of Chicago Press, Chicago, Illinois). Previous accounts 
of avian prey items from stomachs of individual B. constrictor 
include an antbird (Formicariidae), a blue-gray tanager (Thraupis 
episcopus, Thraupidae), and an orange-billed sparrow (Arremon 
aurantiirostris, Emberizidae) (Beebe 1946. Zoologica. 31:11-52; 
Greene 1983, op. cit.; Guyer and Donnelly, unpubl.). Here we re-
port an additional avian prey item; a bright-rumped attila (Attila 
spadiceus, Tyrannidae; 39.5 g), palped from a immature female 
B. constrictor (SVL 76 cm, 240 g without prey) on 14 July 1999 at 
2100 h at the La Selva Biological Station, Heredia Province, Costa 
Rica (Fig. 1). This snake was collected about 10 m above ground 
in a Pentaclethra macroloba adjacent to the main suspension bridge 
over the Rio Puerto Viejo. The snake was released at the point of 
capture after data were collected. 

The birds that have so far been recorded in the diet of Boa con-
strictor occupy diverse strata in the forest, ranging from the ground 
to the canopy (Stiles and Skutch. 1989. A Guide to the Birds of 
Costa Rica. Cornell Univ. Press, Ithaca, New York. 511 pp.). This 
suggests that adult and juvenile B. constrictor feed on avian prey 
throughout the arboreal strata. These snakes may affect important 
forest processes by consuming key predators of arthropods and 
dispersers of seeds. 

We thank the Organization for Tropical Studies for the opportu-
nity to collect these data. 

FIG. 1. Immature female Boa constrictor and its prey, a bright-rumped 
attila (Attila spadiceus), La Selva Biological Station, Costa Rica. 
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Submitted by SCOTT M. BOBACK, Department of Biologi-
cal Sciences, Auburn University, Auburn, Alabama 36849, USA 
(e-mail: bobacsm@auburn.edu),  ELIZABETH BURROUGHS, 
Forestry Department, Duke University, Durham, North Carolina 
27708, USA, CRISTINA UGARTE and JAMES WATLING, 
Department of Biological Sciences, Florida International Univer-
sity, Miami, Florida 33199, USA. 

BOIGA IRREGULAR'S (Brown Tree Snake). PREDATION. 
Boiga irregularis is an arboreal snake native to Australia and Papua 
New Guinea with introduced populations on Guam, Saipan, and 
other islands of the mid-Pacific region. We are unaware of any re-
ports of predators on B. irregularis in its native range. We present 
three instances of predation on B. irregularis by the red-bellied black 
snake (Pseudechis porphyriacus) and the cane toad (Bufo marinus). 

In April 1992, we were feeding chickens in Babinda, Queensland 
(17°20.50'S, 145°55.54'E), and discovered a 1.6 m total length 
(TL) red-bellied black snake attempting to capture a similarly-
sized brown tree snake in the rafters of the aviary. The red-bellied 
black snake climbed into the rafters, caught the brown tree snake, 
and consumed it in ca. three hours. Photographs of the event were 
taken. 

On 3 March 1999 at 1745 h, we examined the stomach contents 
of a road-killed red-bellied black snake (ca. 1.5 m TL) on a paved 
highway on the outskirts of Babinda. The snake contained a brown 
tree snake (ca. 0.8 m TL). No other food items were discovered in 
the snake's digestive tract. 

We also observed a cane toad (Bufo marinus) catch and con-
sume a neonate (ca. 50 cm TL) brown tree snake. On 25 May 
1998 at 1130 h in a banana plantation outside Babinda, Queensland 
(17°27.45'S, 145°52.16'E), a brown tree snake fell out of a bunch 
of bananas during harvest. Brown tree snakes are commonly found 
in banana bunches by plantation workers in this area. Seconds 
after the snake fell to the ground, a large B. marinus came from 
under a banana leaf and swallowed the neonate. No specimens 
were collected from any of the events. 

An Australian-American Fulbright Grant and the Jack Berryman 
Institute for Wildlife Damage Management, Utah State Univer-
sity, provided funding for research of brown tree snake natural 
history in Australia. Joan Whittier from the Department of Ana-
tomical Sciences, University of Queensland, provided additional 
support for the project while in Australia. 

Submitted by JOE N. CAUDELL, Jack Berryman Institute, 
Department of Fisheries and Wildlife, Utah State University, Lo-
gan, Utah, 84322-5210, USA (e-mail: jcaudell  @cc.usu.edu), 
BRIAN JAMES, P.O. Box 157, Babinda, Queensland 4861, Aus-
tralia, and PAULINE LAVVIE, Babina, Queensland 4861, Aus-
tralia. 

CROTALUS LEPIDUS KLAUBER' (Banded Rock Rattlesnake). 
CAUDAL LURING. Caudal luring has been reported for a wide 
variety of crotalines, a handful of viperines, three boids, and one 
elapid (Strimple 1992. Greater Cincinnati Herpetol. Soc. Contrib. 
Herpetol. 49-54), and more recently in several colubrids (Sazima 
1993. Copeia 1993:222-226; Leal and Thomas 1994. J. Herpetol. 
28:126-128; Tiebout 1997. J. Herpetol. 31:290-292). However, 

the vast majority of observations have been made on captives and 
observations of luring in the wild are limited to three species 
(Strimple 1992, op. cit.). While caudal luring has been described 
in captive Crotalus lepidus (Kauffeld 1943. Am. Midl. Nat. 29:607-
614), we report the first observation of this behavior in the field. 
Caudal luring has been defined as "the waving or wriggling of a 
conspicuous tail by an otherwise cryptically colored snake, thereby 
attracting small animals which attempt to feed on the worm-like 
or caterpillar-like tail but themselves become prey when they come 
within striking distance of the snake" (Heatwole and Davison 1976. 
Herpetologica 32:332-336). This definition requires that prey are 
attracted to the wriggling tail, a distinction supported by Strimple 
(1992, op. cit.) who suggests the term "caudal-luring—like behav-
ior" be used for observations of tail wriggling in the absence of 
prey or prey attraction. 

On 10 September 1999 at ca. 1013 h one of us (BLS) discov-
ered a neonatal C. 1. klauberi loosely coiled atop a large (1 x 0.75 
m) rock near the upper edge of a steep (35°) talus slide in the 
Chiricahua Mountains, Cochise Co., Arizona, USA. We assume 
this specimen was probably less than eight weeks old based on the 
snake's size, the fact that it possessed only a button, and the phe-
nology of parturition in this species. The snake did not visibly 
react to the observer's presence 3 m behind it. After sitting mo-
tionless for 5 min while being silently observed, the snake raised 
its tail ca. 1 cm above the dorsum and began undulating it in con-
tinuous waves at a frequency of 60-80 cycles per minute. The 
neon yellow tail was fully exposed ca. 1 cm behind and to the side 
of the head. The behavior continued uninterrupted for at least 5 
min. Cessation of the behavior was concurrent with the appear-
ance of full sun from behind clouds. About 15 sec later the snake 
slowly crawled to cover. 

In the Madrean Archipelago, C. 1. klauberi diet consists chiefly 
of Sceloporus jarrovii (Holycross, unpubl. data), a diurnal lizard 
that is especially abundant in talus. Although S. jarrovii were not 
observed in the immediate vicinity (3 m) of the neonatal rattle-
snake, numerous individuals were observed throughout the talus 
prior to and after the observation. The observer did not consciously 
look for lizards while he watched the snake lure, so it is possible 
that the snake was luring a specific prey item that the observer did 
not notice. Alternatively, as suggested by Chiszar et al. (1990. J. 
Herpetol. 24:253-260), the snake may have been using its tail as a 
"probe" to lure undetected prey in a microenvironment where prey 
are reasonably abundant. Since we cannot document attraction of 
prey to the tail, strict application of the definitions cited above 
would prohibit interpreting the observed behavior as caudal lur-
ing. Nevertheless, we find that the context of this observation 
strongly suggests the snake was using its tail as a lure to attract 
prey. If the behavior is an adaptation for misdirecting strikes by 
potential predators, the placement of the tail over the body seems 
counterproductive. If it is displacement behavior, it is probably 
maladaptive in this context where it might attract the attention of 
a potential predator. 

Submitted by BRYAN L. STARRETT, Herpetology Section, 
South Carolina Aquarium, 57 Hasell Street, Charleston, South 
Carolina 29401, USA (e-mail: bvipers@aol.com),  and ANDREW 
T. HOLYCROSS, Biology Department, Arizona State Univer-
sity, Tempe, Arizona 85287-1501, USA (e-mail: 
holycow  @asu.edu ). 
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CROTALUS WILLARDI OBSCURUS (New Mexico Ridgenose 
Rattlesnake). CAUDAL DICHROMATISM. Crotalus willardi 
willardi exhibit black, gray striped, and, rarely, yellow tails at birth. 
Martin (1975. Bull. Maryland Herpetol. Soc. 11:64-65) noted that 
seven neonates born to a female collected from the Santa Rita 
Mountains of Arizona all had yellow tails. Martin (1975. Bull. 
Maryland Herpetol. Soc. 11:187-189) later described another lit-
ter from Santa Rita parents; two of these had yellow tails while 
four had gray striped tails. However, eight C. w. willardi (two un-
related litters) born to parents from the Huachuca Mountains (Ari-
zona) did not demonstrate yellow tails at birth, but instead had 
"dark tails" (Quinn 1977. Bull. Maryland Herpetol. Soc. 13:11; 
Tryon 1978. Bull. Maryland Herpetol. Soc. 14:83-88) Likewise, 
yellow tails were absent in three complete litters (17 neonates) 
and an additional 10 neonates observed by Fred Wilson (pers. 
comm.) in the Huachuca Mountains. Wilson described these tails 
as darkly striped. Finally, Martin (1976. Bull. Maryland Herpetol. 
Soc. 12:126-128) reported a litter of nine Animas Mountain (New 
Mexico) C. w. obscurus that had "mostly black colored tails" but 
had yellow pigment on the upper and lower labials, rostral, and 
mental scales. 

Herein I report the occurrence of both yellow and black tails in 
a single litter of C. w. obscurus. On 2 August 1998 a 489 mm SVL 
C. w. obscurus was captured in the Peloncillo Mountains, New 
Mexico. Palpation revealed eight embryos. On 13 August 1998 at 
0800 h her mass was 138 g. At 1551 h eight neonates were discov-
ered in the container housing the female; three still partially en-
cased in embryonic sacs. Parturition was complete by 1730 h. The 
female's mass was 78 g at 1905 h. Litter mass represented 54.5% 
of the female's postpartum mass. Litter mass and mass of expelled 
fluids/tissues combined represented 76.9% of the female's post-
partum mass. Neonate morphometrics are within previously re-
ported ranges (mean ± SD: 158.9 ± 2.2 mm SVL, 5.3 ± 0.3 g). At 
birth, six of the neonates had yellow tails, while the remaining 
two had dark tails. After shedding, the tails of the former were 
brighter yellow while the latter two had nearly solid black tails. 
All specimens had very faintly striped tails. All of these neonates 
had yellowish facial markings as described by Martin (1976, op. 
cit.). All eight offspring and the mother were released at point of 
capture. 

Although caudal luring has not been formally reported in C. 
willardi, Schuett et al. (1984. Anim. Behay. 32:624-629), Greene 
(1992. In Campbell and Brodie [eds.], Biology of the Pitvipers, 
pp. 107-118. Selva, Tyler, Texas), and Strimple (1992. Greater 
Cincinnati Herpetol. Soc. Contrib. Herpetol., pp. 49-54) all cite 
an unpublished observation by Bern Tryon as a personal commu-
nication. Most juvenile vipers with brightly colored tails use the 
tail to lure prey (Strimple, op. cit.). Those that have not yet been 
observed luring, are expected to do so, or be descendants of snakes 
that did so (Greene, op. cit.). It is generally assumed that bright 
coloration is an adaptation that renders the tail more attractive to 
prey such as diurnal lizards that have excellent color vision (e.g., 
Fleishman et al. 1997. J. Comp. Phys. A 181:446-460). In this 
context it seems probable that juvenile C. w. obscurus caudal lure 
with their sometimes brightly colored tails for Sceloporus jarrovii, 
their primary prey (Holycross, unpubl. data). Interestingly, while 
vicariance has led to the evolution of manifest differences in ground 
color and facial pattern between C. w. obscurus and C. w. willardi,  

yellow tails have been preserved in both at low frequency, despite 
small population sizes and potential for bottlenecks in some iso-
lates. Crotalus willardi or other species with polymorphic tail col-
oration (e.g., some Bothrops spp. where the trait is sex-linked) 
may be ideal species for addressing questions related to the func-
tion and microevolution of brightly colored tails in juvenile 
pitvipers. On a broader scale, it is unclear whether bright tail col-
oration is homoplasious or homologous within pitvipers. Caudal 
luring is widespread among pitvipers and may be a homology (or 
"latent homology") preserved by the Glade's widespread depen-
dence on "sit and wait" foraging strategies (Greene, op. cit.). Cau-
dal luring may then provide a context for repeated independent 
evolution of brightly colored tails within Crotalinae. 

Submitted by ANDREW T. HOLYCROSS, Biology Depart-
ment, Arizona State University, Tempe, Arizona 85287-1501, USA 
(e-mail: holycow  @asu.edu ). 

HAPSIDOPHRYS SMARAGDINUS (Emerald Snake), 
PHILOTHAMNUS IRREGULARIS (NCN), PHILOTHAMNUS 
HETERODERMUS (NCN), DASYPELTIS SP. (Egg-Eating 
Snake), AFRONATRIX ANOSCOPUS (Brown Water Snake), 
GRAYIA SMYTHII (Smyth's Water Snake), NATRICITERES 
VARIEGATUS (NCN), BOAEDON LINEATUS (House Snake), 
and APARALLACTUS NIGER (Centipede-Eater). CAUDAL 
PREHENSION. Between January 1986 and June 1989, I collected 
several live colubrid snakes in Liberia, western Africa. These in-
cluded five Hapsidophrys smaragdinus (total lengths = 38 cm, 73 
cm, 84 cm, 87 cm, 98 cm), five Philothamnus irregularis (TL = 
56 cm, 66 cm, 76 cm, 90 cm, 91 cm), one Philothamnus 
heterodermus (TL = 58 cm), one Dasypeltis sp. (TL = 61 cm), ten 
Afronatrix anoscopus (TL = 23 cm, 23 cm, 24 cm, 25 cm, 28 cm, 
40.5 cm, 42 cm, 52 cm, 53 cm, 54 cm), two Grayia smythii (TL = 
112 cm, 130 cm), one Natriciteres variegatus (TL = 35 cm), four 
Boaedon lineatus (TL = 35 cm, 65 cm, and two adults of unre-
corded length), and three Aparallactus niger (TL = 44 cm, 48 cm, 
57 cm). In these snakes, I tested for caudal prehensile ability by 
running a finger along the tail. If the snake's tail responded to this 
by seizing the finger, I concluded that the tail was prehensile. If 
the tail did not seize the finger after four trials, I concluded that 
the tail was not prehensile. All specimens were handled repeat-
edly, and in no case did subsequent handling falsify these conclu-
sions. 

Strong prehensile ability (ability to grip tightly) was found in 
H. smaragdinus, P heterodermus, P. irregularis, A. anoscopus, G. 
smythii, Dasypeltis sp., A. anoscopus, and G. smythii. Weak pre-
hensile ability (ability to grip, but not tightly) was found in N. 
variegatus. In all specimens of all nine species, the finger was 
seized on the first trial. A review of the literature (Schmidt 1923. 
Bull. Am. Mus. Nat. Hist. 49:1-145; Villiers 1950. IFAN Initia-
tions Africaines 2:1-148; Broadley 1957. Afr. Wild Life 11:53-
55; Doucet 1963. Acta Tropica 20:201-340; Cansdale 1971. West 
African Snakes. Longman Group Ltd, Essex, United Kingdom, 
74 pp.; Dunger 1971. The Nigerian Field 36:21-38; Dunger 1973. 
The Nigerian Field 38:158-180; Pitman 1974. A Guide to the 
Snakes of Uganda, Revised Edition, Wheldon and Wesley, Ltd, 
Codicote, England, 290 pp.; Marais 1992. A Complete Guide to 
the Snakes of Southern Africa, Krieger Publishing Company, 
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Malabar, Florida, 208 pp.; Branch 1998. Field Guide to the Snakes 
and other Reptiles of Southern Africa, Ralph Curtis Books, Sanibel 
Island, Florida, 399 pp.) revealed that caudal prehension in mem-
bers of all the genera examined here is heretofore unreported. The 
only exception to this is a statement by Pitman (op. cit., p. 96) that 
the tail of P. semivariegatus is "highly prehensile." 

The discovery of prehensile tails in arboreal species (H. 
smaragdinus, P. heterodermus, P. irregularis, Dasypeltis sp.) is 
not surprising. These snakes use their tails to grip branches during 
climbing, thereby gaining more stability (pers. obs.). 

Afronatrix anoscopus is an aquatic species that uses caudal pre-
hension to anchor itself during underwater ambush foraging (pers. 
obs.). Afronatrix anoscopus grips a submerged rock or stick with 
its tail while awaiting its prey. When a fish, frog, or tadpole comes 
within striking range, the snake shoots its head toward the prey 
item, seizes it with its mouth, and commences to swallow, all the 
while maintaining a caudal grip upon its anchor. If the snake's 
strike misses, the snake often remains anchored to the same object 
and awaits the next prey item. 

Of all the species examined here, the strongest caudal grip (as 
measured by the feeling of pressure upon the researcher's fingers 
and arms) is exhibited by Grayia smythii. I once wrapped the tail 
of a 1.3-m individual around a tree branch, and let the snake hang 
with no other support. The snake tried repeatedly to pull the rest 
of its body up onto the branch, but was unable to do so, although it 
maintained its caudal grip with apparent ease. Grayia smythii is 
aquatic, and eats fish, frogs, and tadpoles (Dunger 1971, op. cit.; 
Pitman, op.cit.). It might therefore use its tail for anchoring dur-
ing prey capture, as in A. anoscopus. However, prey capture be-
havior in G. smythii is unknown (Cansdale, op.cit.; Dunger 1971, 
op. cit.; Pitman, op. cit.). 

The function of the weak prehension in the tail of Natriciteres 
variegatus, a terrestrial denizen of damp places (Dunger 1971, 
op. cit.; Pitman, op. cit.), is enigmatic. 

The tails of the terrestrial species Boaedon lineatus and the fos-
sorial species Aparallactus niger lacked prehensile ability. This is 
not surprising, as stability is not a problem for a snake which tends 
not to occur high above the ground. However, I observed that the 
hind end of the trunk (immediately anterior to the tail) in both 
species is capable of exerting a powerful grip on a finger. The 
function of this hind grip in both species is enigmatic. 

I thank Jim and Jane Park, John and Marie Taylor, and George 
and Libby Senter for allowing me to keep cages of snakes under 
their garage or porch roofs. I thank Alfred, Mary, and Torseh 
Yeanay, Earl and Ken Williams, Sam Wiah, and several individu-
als of unknown identity, for locating some of the snakes used in 
this study. 

Submitted by PHIL SENTER, Department of Biological Sci-
ences, Northern Illinois University, DeKalb, Illinois 60115, USA. 

LIOPHIS PORTORICENCIS ANEGADAE (NCN). NIGHT-
LIGHT NICHE. Geckos have for years been known to associate 
with human dwellings, foraging around lights at night. More re-
cently, diurnal lizard species have developed this behavior, termed 
"night-light niche" by Schwartz and Henderson (1991. Amphib-
ians and Reptiles of the West Indies: Descriptions, Distributions, 
and Natural History. University of Florida Press, Gainesville, 

Florida. 720 pp.). McCoid and Hensley (1993. Herpetol. Rev. 
23:87-88) listed seven species of Anolis and a skink 
(Cryptoplepharus poeciliopleurus), and Perry and Buden (1999. 
Micronesica 31:263-273) added another skink, Lamprolepsis 
smaragdina, to the list of reptiles that employ this behavior. On 
Guana Island, British Virgin Islands, the crested anole Anolis 
cristatellus has for years been known to occupy this niche (Lazell, 
unpubl.). In October 1999, the diurnal gecko Sphaerodactylus 
macrolepis was first seen in the night-light niche, with individuals 
seen foraging on path lights between 2030 and 2100 h (Perry, un-
publ.). In the last three years, however, a diurnal colubrid snake 
has also joined the growing list of species foraging at lights in the 
night. Starting in 1997, we have observed several individuals of 
Liophis portoricensis anegadae apparently ambushing lizards at 
these lights. On 2 October 1999, one was observed consuming an 
Anolis, itself using the light to ambush prey. To our knowledge, 
this is the first record of a snake occupying the night-light niche. 
With this development, a chain that started with insects being at-
tracted to lights, and then extended to insect predators, now has its 
first secondary predator. 

We are indebted to Barry and Buena Valentine for recording the 
Anolis consumption. 

Submitted by GAD PERRY, Department of Zoology, Univer-
sity of Wisconsin, 430 Lincoln Drive, Madison, Wisconsin 53706-
1381, USA (e-mail: GPerry@facstaff.wisc.edu),  and JAMES 
LAZELL, The Conservation Agency, 6 Swinburne St., Jamestown, 
Rhode Island 02835, USA. 

MASTICOPHIS FLAGELLUM (Western Coachwhip). SEC-
ONDARY INGESTION. On 19 April 1999, at 1930 h, an adult 
female Masticophis flagellum was captured under a four-foot piece 
of aluminum siding at Cedar Hill State Park, Dallas Co., Texas, 
USA. The snake (142.0 cm total length), which appeared to have 
recently fed, was palped. An Opheodrys aestivus (rough green 
snake), attached to a 15.0 cm elm stem (Ulmus crassifolia) con-
taining 17 leaves was regurgitated. The 0. aestivus (ca. 50 cm 
total length) had wrapped its posterior half including its tail tightly 
around the vegetation. This suggests that the Opheodrys was at-
tempting to evade predation by clinging to the elm. The Opheodrys 
aestivus, still attached to the vegetation, was preserved and placed 
in the University of Texas at Arlington Collection of Vertebrates 
(UTA-R46045). The Masticophis was released. 

We thank Ardell Mitchell for reviewing this manuscript, and 
the staff of the Dallas Zoo Department of Herpetology for their 
support. We also thank the Texas Parks and Wildlife Department 
(Permit # 51-98), and the staff of Cedar Hill State Park. 

Submitted by RICHARD D. REAMS and CARL J. 
FRANKLIN, Dallas Zoo Department of Herpetology, Dallas, 
Texas 75203 USA, and JOHN M. DAVIS, Texas Parks and Wild-
life, P.O. Box 941 Cedar Hill, Texas 75106 USA; e-mail (RDR): 
Hylareams@aol.com . 

OXYRHOPUS PETOLA DIGITALIS (NCN). PREY. Neotropi- 
cal colubrid snakes of the genus Oxyrhopus are known to feed on 
lizards and rodents (Duellman 1990. In Gentry (ed.), Four Neo- 
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tropical Rainforests, pp. 455-505. Yale Univ. Press, New Haven, 
Connecticut; Sazima and Abe 1991. Studies on Neotropical Fauna 
and Environment 26:159-164; Strussmann and Sazima 1993. Stud-
ies on Neotropical Fauna and Environment 28:157-168; Andrade 
and Silvano 1996. Revta Bras. Zool. 13:143-150). Birds have also 
been reported as prey of 0. guibei (Sazima and Abe, op. cit.). 
Here we report the stomach contents of one 0. petola digitalis 
(1287 mm total length), captured in the Municipality of Ibipora, 
Parana, Brazil. One unidentified rodent (ca. 70 mm SVL) and one 
bird, Columbina talpacoti (Ayes: Columbiformes, 110 mm bill to 
uropygial gland length), were found in the snake's stomach. The 
two specimens were ingested head first. This is the first record of 
0. p. digitalis eating a bird. The snake was deposited in the herpe-
tological collection of the Universidade Estadual de Londrina 
(MZUEL 150), Londrina, Brazil. 

Submitted by PAULO SERGIO BERNARDE and 
REGINALDO ASSENCIO MACHADO, Curso de Nis-
Graduacao em Zoologia, Depto. de Zoologia, Universidade Fed-
eral do Parana, CP 19020, Curitiba-PR, 81531-990, Brazil (e-mail: 
rmachado@garoupa.bio.ufpr.br).  

SISTRURUS CATENATUS (Massasauga). LITTER SIZE. Fe-
male body size is known to affect litter size in snakes (Seigel and 
Ford 1987. In Seigel et al. (eds.), Snakes: Ecology and Evolution-
ary Biology, pp. 239-240. MacMillan Publishing Co., New York, 
New York). Data exist on litter size for Sistrurus catenatus across 
the species' range in North America (Fitch 1985. Univ. Kansas 
Mus. Nat. Hist. Misc. Pub. 76:1-76). Litter size in Illinois S. 
catenatus was 5-14 (mean = 9.5) in six litters examined (Wright 
1941. Am. Midl. Nat. 25:659-672). In other states, mean litter size 
for this viperid ranged from 3 to 19 (Seigel 1986. Biol. Cons. 
35:333-346). 

On 21 July 1999 a gravid female S. catenatus was collected in 
Cook Co., Illinois, USA. The snake was retained for reproductive 
data as part of ongoing studies of Sistrurus catenatus populations 
in northeastern Illinois. The snake was maintained alone in an 
enclosure (23-28°C). The female (660 mm SVL, 520 g on 1 Au-
gust 1999) gave birth to 20 neonates between 0800-1130 h on 11 
August 1999. Total litter mass (taken within 1 h of parturition) 
was 210 g; afterbirth weight was 80 g. This yielded 290 g of total 
expended reproductive mass. Female post-parturition weight was 
230 g. Relative reproductive effort (Lemen and Voris 1981. J. Anim. 
Ecol. 50:89-101), obtained by dividing total litter mass by female 
pre-parturition mass, was calculated to be 40.3% for this female. 
However, when the female's total expended reproductive mass 
(290 g) is divided by female pre-parturition mass, total reproduc-
tive effort was 55.7%, with 40.3% being effort invested only in 
neonates. 

Neonates were sexed by probing, weighed on an Acculab Pocket 
Pro digital gram balance, and measured to the nearest 5 mm. The 
20 (17 female, 3 male) neonates ranged from 200-220 mm SVL 
(mean ± SD = 212.3 ± 4.88 mm). Body weight ranged from 10.6-
12 g. (11.51 ± 0.589 g). Neonates were individually identified by 
dorsal-pattern description and photographs, and were released with 
the female at the capture site. This litter currently represents the 
largest number of young known for Sistrurus catenatus in North 
America. 

This study was funded by the Illinois Department of Transpor-
tation. The Illinois Department of Natural Resources, Endangered 
Species Protection Board (G. Kruse) provided permits to retain 
the gravid female S. catenatus. The author thanks Harold K. Voris 
for comments on the manuscript. 

Submitted by THOMAS G. ANTON, Department of Zoology, 
Division of Amphibians and Reptiles, Field Museum of Natural 
History, Roosevelt Road at Lakeshore Drive, Chicago, Illinois 
60605, USA (e-mail: TAnton2963@aol.com).  

THAMNOPHIS SIRTALIS FITCHI (Valley Garter Snake). 
DIET. Several snakes of the genus Thamnophis are recognized 
scavengers. For example, T elegans, T radix and T proximus are 
all reported as occasional carrion eaters (Stebbins 1985. A Field 
Guide to Western Reptiles and Amphibians. Houghton Mifflin Co., 
Boston, Massachusetts. 336 pp.). Recently, the most wide ranging 
garter snake, T sirtalis, has been implicated as a scavenger (Sajdak 
and Sajdak 1999. Herpetol. Rev. 30:229). Here, we report another 
instance of scavenging in T sirtalis. 

On 9 August 1999, at Furnace Flat in the Tahoe National Forest, 
Nevada Co., California, USA (39°21'20.5"N, 120°30'13.6"W) we 
encountered a male T sirtalis fitchi (SVL 486 mm, tail length 130 
mm, 46.68 g, deposited in the California Academy of Sciences, 
CAS 209985) attempting to swallow the anterior portion of a head-
less fledgling fox sparrow, Passerella illiaca (tarsus length 160 
mm, 2.46 g, held with CAS 209985). Upon our approach, the snake 
disengaged its jaws and fled. It was caught and palped for stom-
ach contents but contained none. Although T sirtalis are known to 
prey on birds (Gregory 1978. Can. J. Zool. 56:167-174), the spar-
row remains were in an advanced stage of decomposition and 
showed no signs of being previously swallowed and regurgitated 
by the snake. These observations support the widely held view 
that T sirtalis is a generalist predator eating a wide variety of prey 
(Fitch 1965. Univ. Kansas Publ. Mus. Nat. Hist. 15:493-564). 

We thank Doug Long for help identifying the fox sparrow and 
Jens Vindum and Marylin Tierney for their supervision during this 
fieldwork. Fieldwork was funded by a Challenge Cost-Sharing 
Agreement between the CAS and the U.S. Department of Agri-
culture, Forest Service Region 5 (CCS-5-99-20-069). 

Submitted by CHRIS R. FELDMAN, Department of Biology, 
San Francisco State University, San Francisco, California 94132, 
USA, and JEFFERY A. WILKINSON, Department of Herpe-
tology, California Academy of Sciences, San Francisco, Califor-
nia 94118, USA (e-mail: jwilkinson@harveyecology.com).  

THAMNOPHIS SUMICHRASTI (Sumichrast's Garter Snake). 
PREY. Thamnophis sumichrasti is a poorly known garter snake 
that occurs in eastern Mexico. Data on the diet of this species is 
lacking. However, data on 20 species of garter snakes show that 
fish and amphibians are the main dietary items (Rossman et al. 
1996. The Garter Snakes: Evolution and Ecology. University of 
Oklahoma Press, Norman, Oklahoma. 332 pp.). On 5 August 1995 
we collected a young female T. sumichrasti (blotched morph, 117 
mm SVL), at the vicinity of Carpinteros, Hidalgo, Mexico. It was 
basking on the ground of a pine-oak forest. During handling the 
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snake regurgitated a partially digested adult Pseudoeurycea leprosa 
(Plethodontidae), that was ca. 53 mm SVL. To our knowledge this 
is the first record of T. sumichrasti preying on P. leprosa. The 
preserved snake (JLE0850) is deposited in the herpetological col-
lection of Unidad de Biologia, Tecnologia y Prototipos (UBIPRO-
Iztacala, UNAM). 

Submitted by JULIO A. LEMOS ESPINAL (e-mail: 
lemos@servidor.unam.mx),  AURELIO RAMiREZ BAUTISTA, 
GUILLERMO WOOLRICH PISIA, and JORGE E. 
GONZALEZ ESPINOZA, Laboratorio de Ecologia, UBIPRO, 
Escuela Nacional de Estudios Profesionales Iztacala, Universidad 
Nacional Autonoma de Mexico, Apartado Postal 314, Tlalnepantla, 
Mexico. 

GEOGRAPHIC DISTRIBUTION 

Instructions for contributors to Geographic Distribution appear in 
Volume 31, Number 1 (March, 2000). 

CAUDATA 

HEMIDACTYLIUMSCUTATUM(Four-toed Salamander). USA: 
NORTH CAROLINA: AVERY Co: Pineola Bog, 0.8 km W jct. U.S. 
Rt. 221 and St. Rd. 181 (36°01'42"N, 81°54'00"W). 16 April 2000. 
Christopher R. Wilson. North Carolina State Museum of Natural 
Sciences Color Photograph 10164. Verified by Alvin Braswell. 
Eight females were found brooding seven clutches. One female 
and clutch were photographed and released. New county record; 
first record for the northern Blue Ridge Mountains of North Caro-
lina (Harry LeGrande, North Carolina State Natural Heritage Pro-
gram, pers. comm.). 

Submitted by CHRISTOPHER R. WILSON, Department of 
Biology, Appalachian State University, Boone, North Carolina 
28608, USA. 

HEMIDACTYLIUM SCUTATUM (Four-toed Salamander). USA: 
WISCONSIN: DOOR Co: Toff Point (45°04'23.5"N, 87°05'48.8"W). 
4 September 2000. Steven J. Price and Russell D. Japundich. 
Richter Museum of Natural History (513-R). Verified by T. C. 
Erdman. New county record (Casper 1996, Geographic 
Distributions of the Amphibians and Reptiles of Wisconsin. Publ. 
Milwaukee Public Mus., Milwaukee, Wisconsin. 87 pp.). 

Submitted by STEVEN J. PRICE, Department of Natural and 
Applied Sciences, University of Wisconsin, Green Bay, Green Bay, 
Wisconsin 54311, USA (e-mail: pricsj07@uwgb.edu).  

NOTOPHTHALMUS PERSTRIATUS (Striped Newt). USA: 
FLORIDA: SUMTER Co: Lake Panasoffkee, Half Moon Wildlife 
Management Area, 28°53'84"N, 82°14'41"W. 19 August 1998. 
Nancy Dwyer. Florida Museum of Natural History (UF Color Slide 
121139). Verified by F. Wayne King. Eft caught at a drift fence 
located in mesic flatwoods. Another eft was caught at a nearby 
drift fence (28°52'28"N, 82°14'47"W) on 5 August 1998. New 
county record (Franz and Smith 1999, Florida Fish and Wildl. 
Conserv. Comm. Final Rep. vi+46 pp. Tallahassee, Florida). 

Submitted by STEVE A. JOHNSON, Florida Museum of Natu-
ral History, University of Florida, Gainesville, Florida 32611, USA 
(e-mail: tadpole@  ufl.edu), and NANCY DWYER, Florida Fish 
and Wildlife Conservation Commission, Half Moon Field Office, 
8864 CR 247, Lake Panasoffkee, Florida 33538, USA (e-mail: 
dwyern@fwc.state.fl.us).  

ANURA 

ACRIS CREPITANS (Northern Cricket Frog). USA: TENNES-
SEE: WILLIAMSON Co: Harpeth River near bridge on McDaniel 
Road (35°49'59"N, 86°41'53"W). 25 September 1994. Robert and 
Andrea English. Austin Peay State University Museum of Zool-
ogy (APSU Color Slide 3321). Verified by A. Floyd Scott. One 
specimen on sandbar along river. New county record (Redmond 
and Scott 1996, Austin Peay State Univ. Center Field Biol. Misc. 
Publ. 12:1-94). 

Submitted by ROBERT and ANDREA ENGLISH, 6228 Les 
Waggoner Road, Franklin, Tennessee 37067, USA. 

ALSODES AUSTRALIS. ARGENTINA: CHUBUT: 
DEPARTAMENTO TEHUELCHES: S shore Lake Vintter, 43°58'S, 
71°33'45"W, ca. 990 m elev. 2 February 2000. Carmen Ubeda. 
Museo de La Plata, La Plata, Argentina (MLP A 1788). Verified 
by Nestor G. Basso. Adult male (SVL 53.43 mm) showing 
secondary sex characters (distinct thorny structures in the fingers 
and round bilateral spiny patches on the chest). Specimen was 
found under a rock near a cold, crystalline mountain stream where 
large numbers of A. australis tadpoles (of varying size) were also 
found; recently metamorphosed juveniles were also found in 
adjacent streams. The environment is temperate humid deciduous 
austral beech forest of lenga (Nothofagus pumilio). Alsodes 
australis is known to inhabit austral forests of Chile and Argentina. 
Only three previous records exist for the species: in Chile at Puente 
Traihuanca (46°25'S, 72°04W), and in Argentina at Paso Perez 
Rosales (41 °04'S, 71 °48'W) and Arroyo Zanjon Hondo (42°42'S, 
71 041'W) (Formas et al. 1997, Stud. Neotrop. Fauna & Environm. 
32: 200-211). Specimen extends known distribution to the eastern 
slopes of the Andes 145 km air line S from the southernmost 
previously known locality (Arroyo Zanj6n Hondo) and decreases 
distributional hiatus between the southernmost locality in Argentina 
and the only one known for Chile. 

Submitted by CARMEN A. UBEDA, Centro Regional 
Bariloche, Universidad Nacional del Comahue, Unidad Postal 
Universidad, R 8400 FRF Bariloche, Provincia de Rio Negro, 
Argentina. 

BUFO AMERICANUS (American Toad). USA: TENNESSEE: 
Scow Co: Big South Fork National River and Recreation Area 
Visitor Center, Bandy Creek Campground (36°32'27"N, 
84°37'40"W). 9 April 1995. Robert and Andrea English. Austin 
Peay State University Museum of Zoology (APSU Color Slide 
3315). Verified by A. Floyd Scott. Numerous males calling at pond 
edge. Twice observed bat dive at and make contact with one toad. 
Bat flew away leaving the toad inflated in defense posture. New 
county record (Redmond and Scott 1996, Austin Peay St. Univ. 
Center Field Biol. Misc. Publ. 12:1-94). COFFEE Co: Arnold Engi-
neering and Development Center (35°26'12"N, 86°03'12"W). 17 
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March 1995. Robert and Andrea English. Austin Peay State Uni-
versity Museum of Zoology (APSU Color Slide 3317). Verified 
by A. Floyd Scott. Many pairs in amplexus in dirt road puddle. 
New county record (Redmond and Scott 1996, Austin Peay St. 
Univ. Center Field Biol. Misc. Publ. 12:1-94). 

Submitted by ROBERT and ANDREA ENGLISH, 6228 Les 
Waggoner Road, Franklin, Tennessee 37067, USA. 

ELEUTHERODACTYLUS UNO (Savage's Robber Frog). 
MEXICO: OAXACA: Santa Rosa Lachao, municipio Juquila. July 
1972. Thomas MacDougall. UCM 52603. Verified by John D. 
Lynch. Second known specimen, and first from the state of Oaxaca, 
extending the known range (Savage 1984, Amphibia-Reptilia 
5:253-260) about 250 km from south-central Guerrero (12.9 km 
SW Puerto del Gallo), although in the same biotic province. 

Submitted by HOBART SMITH and DAVID CHISZAR, 
University of Colorado Museum, Boulder, Colorado 80309-0334, 
USA. 

EPIPEDOBATES HAHNELI (Hahnel's Poison Frog). PERU: 
UCAYALI: PROVINCIA ATALAYA: Bolognesi (10°02'S, 73°57W), 200 
m elev. 31 January 1999. E. Lehr. Museo de Historia Natural de 
San Marcos (MHNSM 20296). Verified by Javier Icochea. First 
state record (Rodriguez et al. 1993, Publ. Mus. Hist. Nat. UNMSM 
[A] 45:1-22; Haddad and Martins 1994, Herpetologica 50:282-
295). 

Submitted by EDGAR LEHR, Forschungsinstitut und 
Naturmuseum Senckenberg, Sektion Herpetologie, 
Senckenberganlage 25, D-60325 Frankfurt a. M., Germany, (e-
mail: elehr@  sng.uni-frankfurt.de ) and CESAR AGUILAR, 
Museo de Historia Natural, Departamento de Herpetologia, 
Universidad Nacional Mayor de San Marcos, Avenida Arenales 
1256, Jesus Maria, Apartado 14-0434, Lima, Peru. 

GASTROPHRYNE CAROLINENSIS (Eastern Narrowmouth 
Toad). USA: TENNESSEE: WILLIAMSON Co: Directly across Little 
Harpeth River from Deerwood Arboretum and Natural Area at 
end of Deerwood Lane off Johnson Chapel Road (36°01'59"N, 
86°50'35"W). 21 August 1994. Robert and Andrea English. Aus-
tin Peay State University Museum of Zoology (APSU Color Slide 
3320). Verified by A. Floyd Scott. Five males calling in flooded 
lowland behind River Oaks subdivision; water depth 1.3 cm. New 
county record (Redmond and Scott 1996, Austin Peay State Univ. 
Center Field Biol. Misc. Publ. 12:1-94). 

Submitted by ROBERT and ANDREA ENGLISH, 6228 Les 
Waggoner Road, Franklin, Tennessee 37067, USA. 

HETERIXALUS LUTEOSTRIATUS (Yellowstripe Reed Frog). 
MADAGASCAR: MAJUNGA PROVINCE: Antsohihy 
Fivondronana: Ambolobozo Firaisana, Sahamalaza Peninsula, 
Betsimpoaka Village (14°1979"S, 47°57'76"E). 11 February 2000. 
F. Andreone and J. E. Randrianirina. Museo Regionale di Scienze 
Naturali di Torino (MRSN-FAZC 10479, 10482, 10508); DIEGO-
SUAREZ PROVINCE: Ambanja Fivondronana: Ambanja 
Firaisana, Ambanja Town (13°40'72"S, 48°28'37"E). 24 February 
2000. F. Andreone, J. E. Randrianirina, and M. Vences, Zoologische 
Staatssammlung Miinchen (ZSM 426/2000). Both verified by F. 
Glaw. Until now, Heterixalus luteostriatus has been known only 

from localities in the southernmost part of Madagascar (i.e., 
Ranohira, Kirindy, Ampijoroa-Ankarafantika, Ambalabongo, 
Kandany, Andranolava and Mahajanga; Glaw and Vences 1994, A 
Fieldguide to the Amphibians and Reptiles of Madagascar. Vences 
und Glaw Verlag, Cologne. 480 pp). Betsimpoaka Village is 250 
air km from the northernmost published record at Mahajanga. In 
addition, the record from Ambanja Town is located 75 km north 
of Betsimpoaka Village and extends the distribution 325 km north 
into the region of Antsiranana. At Betsimpoaka Village, the speci-
mens were observed overnight in the vicinity of ricefields. At 
Ambanja Town, the specimen collected was found calling at night 
in a temporary swamp, in syntopy with Heterixalus variabilis 
(much more abundant), Hoplobatrachus tigerinus, Boophis 
tephraeomystax, Mantidactylus wittei, Laliostoma labrosum, and 
Ptychadena mascareniensis. 

FIG. 1. Heterixalus luteostriatus. Photographed by Franco Andreone at 
Betsimpoaka Village, Sahamalaza Peninsula, northwestern Madagascar. 

Submitted by FRANCO ANDREONE, Laboratory of Verte-
brate Taxonomy and Ecology, Museo Regionale di Scienze Naturali 
di Torino, Via G. Giolitti, 36, 1-10123 Torino, Italy (e-mail: 
frand@tin.it),  MIGUEL VENCES, Laboratoire des Reptiles et 
Amphibiens, Museum national d'Histoire naturelle, 25 rue Cuvier, 
75005 Paris, France (e-mail: m.vences@t-online.de),  and JASMIN 
E. RANDRIANIRINA, Departement Faune, Parc Botanique et 
Zoologique de Tsimbazaza, BP 4096, Antananarivo (101), Mada-
gascar (e-mail: pbzt@dts.mg).  

HYLA ALEMANI. VENEZUELA: ESTADO COJEDES: 
Municipio Pao de San Juan Bautista: Galeras del Pao, Hato San 
Ignacio, 190 m elev. 31 August 1995. Ramon Rivero. Museo de la 
Estacion Biologica de Rancho Grande, Maracay (EBRG 3216). 
ESTADO FALCON: Municipio Bolivar, near San Luis, on road 
from Cabure. Alberto Arends, Alexis Arends and Abraham Mijares-
Urrutia. 15 November 1997. Centro de Investigations EcolOgicas 
en Zonas Aridas, Universidad Francisco de Miranda, Coro (CIEZA 
1003). Both specimens verified by Ramon Rivero. First records 
for the states of Cojedes and Falcon; fills gap between previously 
known records from states of Aragua and Zulia (La Marca 1992. 
Catalogo Taxonomico, Biogeografico y Bibliografico de las Ranas 
de Venezuela). 

Submitted by JESUS MANZANILLA, Museo del Instituto de 
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Zoologia Agricola, Universidad Central de Venezuela, Maracay, 
Venezuela (e-mail: jmanzanil@cantv.net),  ENRIQUE LA 
MARCA, Laboratorio de Biogeografia, Escuela de Geografia, 
Facultad de Ciencias Forestales y Ambientales, Universidad de 
Los Andes, Merida 5101, Venezuela (e-mail: 
lamarca57@cantv.net),  and ABRAHAM MIJARES -URRUTIA, 
Universidad Francisco de Miranda, Centro de Investigaciones 
Ecologicas en Zonas Aridas (CIEZA), Coro, Venezuela (e-mail• 
amijares@funflc.org.ve ). 

HYLA AVIVOCA (Bird-Voiced Treefrog) USA: LOUISIANA: 
OUACHITA PARISH: ca. 11.43 mi SW West Monroe in small slough 
(Bayou Lapine) adjacent to Charlie Griggs Road, ca. 0.86 mi S of 
Lapine Road. 15 June 2000. Eli Greenbaum. KU 289591-598. 
Verified by J. L. Carr. New county record for northeast Louisiana. 
Closest localities are in Evangeline parish to the south (Dundee 
and Rossman 1989, The Amphibians and Reptiles of Louisiana. 
Louisiana State University Press, Baton Rouge. pp. 87-88), 
Webster Parish to the west [Himes 1999, New parish records of 
amphibians and reptiles from Louisiana. Herpetol. Rev. 30(3):175], 
and Union Parish to the north (Conant and Collins 1998, Peterson 
Field Guide to Reptiles and Amphibians of Eastern and Central 
North America. Third ed. expanded. 616 pp.). 

Submitted by ELI GREENBAUM, Natural History Museum, 
University of Kansas, Lawrence, Kansas 66045, USA. 

HYLA AVIVOCA (Bird-voiced Treefrog). USA: TENNESSEE: 
MCNAIRY Co: Big Hill Pond State Park in pond along Cypress 
Tank Road (35°02'27"N, 88°26'10"W). 17 April 1995. Robert and 
Andrea English. Austin Peay State University Museum of Zool-
ogy (APSU Color Slides 3318, front and back view). Verified by 
A. Floyd Scott. Male calling from branch of Alnus sp. ca . 1 m 
above water. New county record (Redmond and Scott 1996, Aus-
tin Peay State Univ. Center Field Biol. Misc. Publ. 12:1-94). 

Submitted by ROBERT and ANDREA ENGLISH, 6228 Les 
Waggoner Road, Franklin, Tennessee 37067, USA. 

HYLA CINEREA (Green Treefrog). USA: TENNESSEE: 
HARDEMAN Co: Wetlands of Clover Creek along Hillhouse Road 
(35°23'17"N, 88°59'10"W). 3 June 1995. Robert and Andrea En-
glish. Austin Peay State University Museum of Zoology (APSU 
Color Slide 3319). Verified by A. Floyd Scott. Calling male. New 
county record (Redmond and Scott 1996, Austin Peay State Univ. 
Center Field Biol. Misc. Publ. 12:1-94). 

Submitted by ROBERT and ANDREA ENGLISH, 6228 Les 
Waggoner Road, Franklin, Tennessee 37067, USA. 

HYLODES HEYERI. BRAZIL: PARANA: Municipality of 
Morretes (25°23'S, 48°52'W). Between March 1999 and March 
2000. Collector not listed. Museu de Historia Natural Capao da 
Imbuia, Curitiba (MHNCI 3575-77, 3584, 3598, 3686-87, 3766, 
3770, 3774). Verified by Cello F. B. Haddad through sonogram 
analysis. New record for the state of Parana; extends range ca. 
100 km from the type locality, Municipality of Eldorado, state of 
Sao Paulo, Brazil (Haddad et al.1996, Copeia 1996:965-969). 

Submitted by RODRIGO LINGNAU, Universidade Federal 
do Parana, Curitiba, Parana, Brazil and Laborat6rio de Herpetolo-
gia, Museu de Hist6ria Natural Capdo da Imbuia, Departamento  

de ZoolOgico, (SMMA/PMC), Rua Prof. Benedito Conceicao, 407, 
CEP 82810-080, Curitiba, Parana, Brazil. 

PHASMAHYLA JANDAIA (Jandaia Leaf Frog). BRAZIL: 
MINAS GERAIS: Reserva Biologica de Acaud, Municipality of 
Turmalina (17° 17'S, 42°43'W, 718 m elev.). 1 March 1989. Renato 
N. Feio. Museu Nacional, Rio de Janeiro (MNRJ 23629-30). Veri-
fied by Jose P. Pombal, Jr. Known only from Serra do Cip6 in the 
municipalities of Conceicao do Mato Dentro and Jaboticatubas, 
state of Minas Gerais, Brazil. Listed as "vulnerable" by virtue of 
habitat destruction and restricted distribution (Nascimento 1998, 
In Machado et al. [eds.], Livro Vermelho das Especies Amenadas 
de Extincao da Fauna de Minas Gerais, pp. 456-457. Fundacao 
Biodiversitas, Belo Horizonte, MG, Brazil). Extends range 210 
km northward from known distribution, and represents the north-
ernmost record for the species and for the genus Phasmahyla. 

Submitted by ULISSES CARAMASCHI, Departamento de 
Vertebrados, Museu Nacional/UFRJ, Quinta da Boa Vista, 20940-
040 Rio de Janeiro, Rio de Janeiro, Brazil, CARLOS ALBERTO 
GONCALVES DA CRUZ, Departamento de Biologia Animal, 
Universidade Federal Rural do Rio de Janeiro, 23851-970 
Seropedica, Rio de Janeiro, Brazil, and RENATO NEVES FEIO, 
Departamento de Biologia Animal, Universidade Federal de 
Vicosa, 36571-000 Vicosa, Minas Gerais, Brazil. 

PSEUDACRIS CRUCIFER (Spring Peeper). USA: WISCON-
SIN: KENOSHA Co: Town of Salem, marsh bordering Hooker Lake, 
N1/2, SE1/4, Sec 11, T 1N, R20E. 4 May 1998. R. Hendricks III. 
MPM Audio Recording Catalog No. Al. Verified by G. S. Casper. 
New county record (Casper 1996, Geographic Distributions of the 
Amphibians and Reptiles of Wisconsin. Publ. Milwaukee Public 
Mus., 87 pp.). 

Submitted by RUSSELL HENDRICKS III, Lake County For-
est Preserve District, 2000 North Milwaukee Avenue, Libertyville, 
Illinois 60048, USA. 

PSEUDACRIS FERIARUM (Upland Chorus Frog). USA: TEN-
NESSEE: WILLIAMSON Co: Flooded fields at south end of Roberts 
Road (35°51'17"N, 86°42'53"W). 4 December 1994. Robert and 
Andrea English. Austin Peay State University Museum of Zool-
ogy (APSU Color Slide 3322). Verified by A. Floyd Scott. Large 
breeding chorus. New county record (Redmond and Scott 1996, 
Austin Peay State Univ. Center Field Biol. Misc. Publ. 12: 1-94). 

Submitted by ROBERT and ANDREA ENGLISH, 6228 Les 
Waggoner Road, Franklin, Tennessee 37067, USA. 

PTERNOHYLA FODIENS (Lowland Burrowing Treefrog). USA: 
ARIZONA: MARICOPA Co: Vekol Valley, 11 km (airline) SW Table 
Top Mountain (32°41.51'N, 112°13.45W), 600 m elev. 14 August 
2000. Erik F. Enderson and Robert L. Bezy. UAZ 52026-PSV. 
Verified by Cecil R. Schwalbe. First record for Maricopa County; 
extends range 37 km (airline) NW from Santa Rosa Wash near Gu 
Komelik, Pinal County, Arizona (Jones and Timmons in Sullivan 
et al. 1996, Great Basin Nat. 56:38-47). 

Submitted by ERIK F. ENDERSON, School of Renewable 
Resources, University of Arizona, Tucson, Arizona 85721, USA, 
and ROBERT L. BEZY, Department of Herpetology, Natural 
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History Museum of Los Angeles County, Los Angeles, California 
90007, USA. 

RANA CATESBEIANA (Bullfrog). USA: NEBRASKA: GARDEN 

Co: Blue Creek, 16.9 km NNE Oshkosh (41°32'N, 102°16'W). 14 
June 1999. Dean A. Croshaw. Florida Museum of Natural History 
(UF 119756). Verified by John B. Iverson. Extends range ca. 20 
km N in Garden County from the North Platte River (Lynch 1985, 
Trans. Nebraska Acad. Sci. 13:33-57). 

Submitted by DEAN A. CROSHAW, Department of Biology, 
Earlham College, Richmond, Indiana 47374, USA (e-mail: 
croshaw@ou.edu).  

RANA CLAMITANS (Green Frog). USA: TENNESSEE: 
WILLIAMSON CO: Pig wallow along Seaboard Railroad tracks near 
Les Waggoner Road (35°52'06"N, 86°43'37"W). 22 June 1994. 
Robert and Andrea English. Austin Peay State University Museum 
of Zoology (APSU Color Slide 3323). Verified by A. Floyd Scott. 
New county record (Redmond and Scott 1996, Austin Peay State 
Univ. Center Field Biol. Misc. Publ. 12:1-94). 

Submitted by ROBERT and ANDREA ENGLISH, 6228 Les 
Waggoner Road, Franklin, Tennessee 37067, USA. 

RANA PALUSTRIS (Pickerel Frog). USA: TENNESSEE: SCOTT 
CO: Big South Fork National River and Recreation Area Visitor 
Center, Bandy Creek Campground. (36°32'27"N, 84°37'40"W). 
25 March 1995. Robert and Andrea English. Austin Peay State 
University Museum of Zoology (APSU Color Slide 3316). Veri-
fied by A. Floyd Scott. Ten to fifteen calling males at pond. New 
county record (Redmond and Scott 1996, Austin Peay State Univ. 
Center Field Biol. Misc. Publ. 12:1-94). 

Submitted by ROBERT and ANDREA ENGLISH, 6228 Les 
Waggoner Road, Franklin, Tennessee 37067, USA. 

RANA PALUSTRIS (Pickerel Frog). USA: WISCONSIN: 
CRAWFORD CO: Lynxville, Sec. 23, T9N, R6W. 11 August 2000. 
Jordan Walley. HDW-NIU 1682-3. Verified by Harlan D. Walley. 
Casper (1996, Geographic Distribution of the Amphibians and 
Reptiles of Wisconsin. Interim Report of the Wisconsin Herpeto-
logical Atlas Project. Publ. Milwaukee Public Mus., Wisconsin. 
87 pp.), cited this species from adjacent Grant and Vernon coun-
ties. Record reported herein represents the first specimens from 
the county. 

Submitted by HARLAN D. WALLEY, Department of Biol-
ogy, Northern Illinois University, DeKalb, Illinois 60115, USA. 

SCAPHIOPUS COUCHII (Couch's Spadefoot). MEXICO: 
VERACRUZ: 21.6 km NNW Cardel. 26 July 1972. R. Earl Olson. 
UCM 49961; 24.5 km NNW Cardel. 26 July 1972. R. Earl Olson. 
UCM 49962. Both verified by Richard L. Holland. First precise 
records for the state of Veracruz, and a range extension of ca. 300 
km from southern Tamaulipas to central Veracruz (Wasserman 
1970, Cat. Amer. Amph. Rept. 85). 

Submitted by HOBART SMITH, DAVID CHISZAR, and 
ROSANNE HUMPHREY, University of Colorado Museum, 
Boulder, Colorado 80309-0334, USA. 

SCAPHIOPUS HOLBROOKH (Eastern Spadefoot). USA: TEN- 

NESSEE: BEDFORD CO: On Pressgrove Road 0.5 km S of King-
dom Road (35°40'07"N, 86°32'38"W). 14 May 1995. Robert and 
Andrea English. Austin Peay State University Museum of Zool-
ogy (APSU Color Slide 3324). One specimen on road following 
widespread tornadoes and heavy rainfall. New county record 
(Redmond and Scott 1996, Atlas of Amphibians in Tennessee.  
Austin Peay St. Univ. Center for Field Biol. Misc. Publ. 12:1-94).  
On 8 August 1995 following a 7.6 cm rainfall ca. 50 calling males 
were recorded in a flooded field at this location. FRANKLIN CO: Old 
CCC Road off Highway 156 (35°15'54"N, 85°53'30"W). 7 July 
1997. Robert and Andrea English. Austin Peay State University 
Museum of Zoology (APSU Color Slide 3314). Captured newly 
metamorphosed specimen in borrow pit along logging road. New 
county record (Redmond and Scott 1996, Austin Peay State Univ. 
Center Field Biol. Misc. Publ. 12:1-94). Both verified by A. Floyd 
Scott. 

Submitted by ROBERT and ANDREA ENGLISH, 6228 Les 
Waggoner Road, Franklin, Tennessee 37067, USA. 

THOROPA MILIARIS (Rock Frog). BRAZIL: BAHIA: Munici-
pality of Elisio Medrado: Serra da Jiboia (12°56'S, 39 031'W). Sep-
tember 1995. E. M. Neto. Laboratorio de Animais Peconhentos e 
Herpetologia da Universidade Estadual de Feira de Santana 
(LAPH-UEFS 030). Verified by J. P. Pombal-Jr. and C. A. G. da 
Cruz. Published distribution of the species is the Atlantic Forest 
and derivative vegetation in the states of Espirito Santo, Minas 
Gerais, Rio de Janeiro, and Sao Paulo in southeastern Brazil; two 
localities are cited for Bahia, but Itaete may well be in error, and 
the Itagimirim specimens were not confirmed as T miliaris (Cocroft 
and Heyer 1988, Proc. Biol. Soc. Washington 101[1]:209-220). 
This Bahian record represents the northernmost for the species 
and for the genus Thoropa in Brazil. 

Submitted by RENATO NEVES FEIO, Museu de Zoologia 
Jodo Moojen de Oliveira, Universidade Federal de Vicosa, 36571-
000 Vicosa, Minas Gerais, Brazil, FLORA ACUNA JUNCA, 
Universidade Estadual de Feira de Santana, 44031-460 Feira de 
Santana, Bahia, Brazil, and ULISSES CARAMASCHI, Depar-
tamento de Vertebrados, Museu Nacional/UFRJ, Quinta da Boa 
Vista, 20940-040, Rio de Janeiro, Rio de Janeiro, Brazil. 

TESTUDINES 

APALONE SPINIFERA (Spiny Softshell). USA: KANSAS: 
BROWN CO: 1.5 mi S and 3 mi E Robinson, Sec. 14, T3S, R18E, 22 
June 1994. Chris Vitt. KU Color Slide 11778. Verified by David 
Edds New county record (Collins 1993, Amphibians and Rep-
tiles in Kansas. Third Edition. Univ. Press of Kansas, Lawrence.  
xx + 397 pp.). 

Submitted by CHRIS VITT, Department of Biological Sciences. 
Emporia State University, Emporia, Kansas 66801-5087, USA. 

CHRYSEMYS PICTA (Painted Turtle). USA: KANSAS: BROWN 

Co: Hiawatha Country Club, Sec. 32, T2S, R17E. 5 July 1994. 
Chris Vitt. KU Color Slide 11777. Verified by David Edds. New 
county record (Collins 1993, Amphibians and Reptiles in Kansas. 
Third Edition. Univ. Press of Kansas, Lawrence. xx + 397 pp.). 

Submitted by CHRIS VITT, Department of Biological Sciences. 
Emporia State University, Emporia, Kansas 66801-5087, USA. 
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GRAPTEMYS PULCHRA (Alabama Map Turtle). USA: ALA-
BAMA: BIBB CO: Cahaba River at County Road 26 crossing. 22 
April 2000. Peter V. Lindeman. Verified by Joseph T. Collins. KU 
Color Slide 117881. Hatchling (PL 33 mm) captured in a fyke net. 
New county record (Mount 1975, The Reptiles and Amphibians 
of Alabama. Auburn Univ. Agric. Exp. Sta., Auburn, Alabama. 
347 pp.). 

Submitted by PETER V. LINDEMAN, Department of Biol-
ogy and Health Services, 150 Cooper Hall, Edinboro University 
of Pennsylvania, Edinboro, Pennsylvania 16444, USA (e-mail: 
plindeman  @edinboro.edu). 

PODOCNEMIS ERYTHROCEPHALA (Redhead River Turtle). 
BRAZIL: PARA: Santarem. 1999. Collector unknown. Linha de 
Pesquisa em Herpetologia da Amazonia, Faculdades Integradas 
do Tapajos (LPHA 639-40, LPHA 992, LPHA 1201). Verified by 
Marcelo E. B. Dezincourt. Pritchard and Trebbau (1984, The 
Turtles of Venezuela. SSAR Contrib. Herpetol. 2:1-403 + 47 color 
plates + 16 maps) cite old museum specimens (e.g., MCZ 3414 
collected in 1886) that suggested the occurrence of the species in 
or near Tefe and Santarem. However, they do not affirm that the 
species occurs at those localities. Mittermeier and Wilson (1974): 
"were unable you find specimens in either of these towns in 1973, 
and local inhabitants were unfamiliar with the species." These 
specimens confirm the occurrence of the species at Santarem, at 
the confluence of the Amazonas and Tapajos rivers (Pritchard and 
Trebbau 1984, op. cit.; Mittermeier and Wilson 1974, Papeis 
Avulsos Zool. 28[8]:147-162). 

Submitted by ANA CLAUDIA BASTOS NEVES and 
RUBENS NOBUO YUKI, Faculdades Integradas do Tapajos, Rua 
Rosa Vermelha, 335, Santarem, Para, Brazil, CEP 68.010-200 (e-
mail: acbneves@zipmail.com.br  and yuki@fit.br ). 

PODOCNEMIS SEXTUBERCULATA (Six-tubercled River 
Turtle). PERU: UCAYALI: PROVINCIA ATALAYA: Bolognesi 
(10°02'13"S, 73°57'48"W), 175 m elev. 27 June 1998. E. Lehr. 
Museo de Historia Natural de San Marcos (MHNSM 20022). Veri-
fied by Uwe Fritz. First state record and southernmost record in 
Peru (Iverson 1994, A Revised Checklist with Distribution Maps 
of the Turtles of the World. Privately Published, Richmond, Indi-
ana; Carrillo de Espinoza and Icochea 1995, Publ. Mus. Hist. Nat. 
UNMSM [A] 49:1-27). Specimen was obtained from a local mar-
ket in Bolognesi. Dealer claimed to have caught it in the nearby 
Rio Ucayali. 

Submitted by EDGAR LEHR, Forschungsinstitut and 
Naturmuseum Senckenberg, Sektion Herpetologie, 
Senckenberganlage 25, D-60325 Frankfurt a. M., Germany (e-mail: 
elehr@sng.uni-frankfurt.de).  

TRACHEMYS SCRIPTA (Slider). USA: NEW MEXICO: UNION 

Co: Clayton Lake State Park, NW shore Clayton Lake, ca. 11.7 air 
mi NW Clayton, UTM Zone 13 N4049484, E651324. 13 August 
2000. Charles W. Painter and Bruce L. Christman. University of 
New Mexico Museum of Southwestern Biology (MSB 61989). 
Verified by William G. Degenhardt. New county record; extends 

range ca. 79 km NE of nearest record from Ute Creek in Harding 
County (Degenhardt et al. 1996, Amphibians and Reptiles of New 
Mexico. Univ. New Mexico Press, Albuquerque. xix + 431 pp.) 

Submitted by CHARLES W. PAINTER, Endangered Species 
Program, New Mexico Department of Game and Fish, P.O. Box 
25112, Santa Fe, New Mexico 87504, USA, and BRUCE L. 
CHRISTMAN, P.O. Box 180, Jemez Springs, New Mexico 87025, 
USA. 

AMPHISBAENIA 

AMPHISBAENA FULIGINOSA VARIA. BRAZIL: PARA: 
SANTAREM (2°26'S, 54°42'W), village of Santa Rosa on highway 
Santarem—Curua-Una (PA-370). 3 April 2000. Andre L. C. Canto. 
Linha de Pesquisa em Herpetologia da Amazonia, Faculdades 
Integradas do Tapaj6s (LPHA 1228). Verified by Rubens Nobuo 
Yuki. First record for state; most oriental record for the subspecies 
and extends the distribution at least 1600 km (Vanzolini 1951, 
Bull. Mus. Comp. Zool. Zool. Harvard Cambridge 106:1-65). 

Submitted by HIPOCRATES DE MENEZES CHALKIDIS, 
Linha de Pesquisa em Herpetologia da Amaz6nia, Faculdades 
Integradas do Tapajos, Rua Rosa Vermelha, 335, Santarem, Para, 
Brazil, CEP: 68.010-200 (e-mail: chalkidis@  bol.com.br). 

LACERTILIA 

ANISOLEPIS GRILL!. ARGENTINA: MISIONES: Departamen-
to Iguazti, Parque Nacional Iguazti, Sendero Macuco (25°40'S, 
54°30'W). 9 May 1997. J. Herrera. Colecci6n Herpetologica de la 
Universidad Nacional del Nordeste, Corrientes (UNNEC 7157). 
Verified by Gustavo Carrizo. Adult specimen founded under 
rubbish of Paranaense rainforest. Third record for province; species 
was previously recorded in Dos de Mayo, Cainguas Department, 
and mouth of Rio Victoria, Guarani Department. This record 
extends geographic range in Argentina 150 km northward from 
center of Misiones Province (Etheridge and Williams 1991, Bull. 
Mus. Comp. Zool. 152[5]:317-361) 

Submitted by BLANCA B. ALVAREZ, Facultad de Ciencias 
Exactas y Naturales y Agrimensura, Universidad Nacional del 
Nordeste, 9 de julio 1449, 3400, Corrientes, Argentina. 

CYCLURA CARINATA CARINATA (Turks and Caicos Rock 
Iguana). TURKS AND CAICOS ISLANDS: J. A. G. S. 
MCCARTNEY CAY. 21 January 1999. Numi C. Mitchell. Photo-
graphed only. Museum of Comparative Zoology (MCZ Color Print 
10247). Verified by David Clare. Given the high specimen den-
sity we observed in regions of the island visited, and the size of 
the island (4.5 km x 0.25 km), J. A. G. S. McCartney Cay may 
support several thousand iguanas and would therefore represent 
an important sub-population. Extends known range ca. 16 km SE 
of Joe Grant's Cay and ca. 200 m N of Middle Creek Cay, Caicos 
Islands (Coastal Systems International, Inc. 1998. Strategic envi-
ronmental assessment for Big Ambergris Cay, Turks and Caicos 
Islands, British West Indies. Report to the Physical Planning De-
partment, Ministry of Natural Resources, Turks and Caicos Islands, 
British West Indies; Schwartz and Henderson 1991. Amphibians 
and Reptiles of the West Indies: Descriptions, Distributions and 
Natural History. Univ. Florida Press, Gainesville. 720 pp.). 
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Submitted by NUMI C. MITCHELL, The Conservation 
Agency Branch Office, 67 Howland Avenue, Jamestown, Rhode 
Island 02835, USA, RICK HAEFFNER, Denver Zoological 
Foundation, 2300 Steele Street, Denver, Colorado 80205, USA, 
MICHELLE FULFORD, Department of Environment and 
Coastal Resources, Turks and Caicos Islands, British West Indies, 
and WESLEY CLERVEAUX, Department of Environment and 
Coastal Resources, Turks and Caicos Islands, British West Indies. 

CYRTOPODION SCABRUM (Roughtail Gecko). EGYPT: Siwa 
Oasis (29°12'N, 25°31E) under carpet in hotel room. 16 May 2000. 
Mindy Baha El Din. Field Museum of Natural History (FMNH 
258501). Verified by Alan Resetar. First record from Western Desert 
of Egypt, 550 km west of nearest records from Cairo area (Saleh 
1997, Amphibians and Reptiles of Egypt. Natl. Biodivers. Unit 
Publ. No. 6., Egyptian Environmental Affairs Agency, Cairo. 243 
pp.). Probably recently introduced to the locality. 

Submitted by SHERIF BAHA EL DIN, 3 Abdalla El Katib 
Street, Dokki, Cairo, Egypt (e-mail: baha@internetegypt.com).  

HEMIDACTYLUS TURCICUS (Mediterranean Gecko). 
MEXICO: BAJA CALIFORNIA: Ensenada. 4 September-15 
November 1999. Julio Arpiza-Nuriez. Herpetological collection 
of the Facultad de Ciencias, Universidad Autonoma de Baja Cali-
fornia (LVFCUABC-0126). Verified by Robert L. Bezy. First 
record from the state of Baja California; extends the range 120 km 
SW from Ocotillo, Imperial County, California (Porter 1988, San 
Diego Herpetol. Soc. Newsl. 10:5) and 150 km SW from El Centro, 
Imperial County, California (Laudenslayer in Saethre et al. 1993, 
Herpetol. Rev. 24:155). Four specimens (18-60 mm SVL) were 
collected at night at a hospital in the city of Ensenada (Secretarfa 
de Salubridad y Asistencia). 

Submitted by REYNALDO MARTiNEZ -ISAC and JORGE 
H. VALDES-VILLAVICENCIO, Facultad de Ciencias, Univer-
sidad Autonoma de Baja California, Apartado Postal 1653, 
Ensenada, Baja California, 22800, Mexico. 

MABUYAALBILABRIS. AFRICA: UGANDA: Mt. Ruwenzori, 
Semliki National Park, Mungilo Falls. 25 August 1996. David 
Modry and Petr Necas. ZFMK 63296. Verified by Wolfgang 
Bohme. Specimen was caught in a forest clearing near a small 
waterfall, just at the outermost margin of the Congo basin forests 
at the foot of W slopes of Ruwenzori Mts. Previously only known 
from Guinee, Ivory Coast, Ghana, Cameroon, Guinea Ecuatorial 
and Gaboon (type locality) (Hoogmoed 1974, Zool. Verh. 38:3-
61). Represents the first record for Uganda and is the easternmost 
known locality of this species. 

Submitted by PATRICK MAUSFELD and ANDREAS 
SCHMITZ, Zoologisches Forschungsinstitut and Museum Alex-
ander Koenig, Herpetological Section, Adenaueralle 60, 53113 
Bonn, Germany. 

SERPENTES 

ATRACTUS POTSCHI. BRAZIL: BAHIA: Feira de Santana 
(12°16'S, 38°58'W). 28 June 1993. Jose Silvestri. Laboratorio de 
Animais Peconhentos e Herpetologia da Universidade Estadual 
de Feira de Santana (LAPH-UEFS 454). Verified by M. T. 

Rodrigues. Previously known distribution was Sergipe and 
Alagoas, Brazil (Fernandes 1995, J. Herpetol. 29:416-419). First 
state record; extends distribution ca. 480 km southwest. 

Submitted by FLAVIA MARIA FIRES LIMA, ILKA 
BIONDI DE QUEIROZ and FLORA ACUSIA JUNCA, 
Departamento de Ciencias Biologicas, Universidade Estadual de 
Feira de Santana, BA, 44031-460, Bahia, Brazil (e-mail: 
fjunca@uefs.br).  

ATRACTUS SNETHLAGEAE. BRAZIL: PARA: ITAITUBA 
(4° 17'S, 55°59'W) along shore Tapajos River at Fazenda Tambari. 
January 1999. L. S. Rodrigues. Linha de Pesquisa em Herpetolo-
gia da Amazonia, Faculdades Integradas do Tapajos (LPHA 855). 
Verified by Rubens N. Yuki. Species was known from Suriname 
and the states of Amapa, Rondonia, Amazonas (Manaus) and ex-
treme eastern Para in Brazil. First record for western Para; fills 
distributional gap between the previously known localities. Speci-
men was collected 440 km airline from Manaus, the nearest previ-
ous record (Cunha and Nascimento 1983, Bol. Mus. Para. Emilio 
Goeldi Nova Ser. Zool. 122:1-42; Vanzolini 1986, Levantamento 
herpetologico da area do estado de Rondonia sob a influencia da 
rodovia BR 364, Brasilia, CNPq. 1-50; Cunha and Nascimento 
1983, Bol. Mus. Para. Emilio Goeldi Nova Ser. Zool. 9(1):1-191; 
Martins and Oliveira 1993, Zoologische Mededelingen 67:21-40; 
Silva-Jr. 1993, Herpetol. Nat. Hist. 1:47-86). 

Submitted by JOSSEHAN GALUCIO DA FROTA, Linha de 
Pesquisa em Herpetologia da Amazonia, Faculdades Integradas 
do Tapaj6s, Rua Rosa Vermelha, 335, Santarem, Para, Brazil, CEP: 
68.010-200 (e-mail: jgfrota@mailbr.com.br).  

BOTHROPS NEUWIEDI DIPORUS (Lancehead). ARGEN-
TINA: RIO NEGRO: DEPARTAMENTO GENERAL ROCA: 2 km N Gen-
eral Enrique Godoy (39°05'S, 67°09'W). 29 April 2000. Eduardo 
Mendoza. Herpetological collection, Fundaci6n Miguel Lillo, 
Tucuman, Argentina (FML 09439). Verified by G. Scrocchi. First 
record for the province of Rio Negro and southwesternmost record 
for the species (Cei 1986, Mon. IV Mus. Reg. Sci. Nat. Torino. 
527 pp.). Nearest record for Bothrops neuwiedi diporus is Casa de 
Piedra, Department Puelen, La Pampa Province, ca. 100 km air-
line to the north (Tiranti and Avila 1997, Bull. Maryland Herpetol. 
Soc. 33[3]:97-117). 

Submitted by DANIEL ROBERTO PEREZ and LUCIANO 
JAVIER AVILA, CRILAR-CONICET, Mendoza y Entre Rios s/ 
n, Caixa Postal 5301, Anillaco (La Rioja), Argentina. 

CROTALUS MOLOSSUS (Blacktail Rattlesnake). USA: ARI-
ZONA: MOHAVE Co: Arizona Strip District, Mule Point, N of Colo-
rado River, N36.172886, W113.202076. 28 April 2000. Jeremiah 
L. La Grone and Hans F. Koenig. ASU 32960. Verified by Gordon 
W. Schuett. Adult male (100 cm SVL) collected at 0900 h (MST) 
in a rocky drainage at ca. 1630 m elev. Habitat was blackbrush 
plant community; an adult Crotalus viridis lutosus was collected 
<100 m from this specimen. Another adult specimen was collected 
from Toroweap (Tuweep) on the North Rim of the Grand Canyon 
National Park at N36.17967, W113.034717, 1435 m on 16 July 
1995 by Ed Cummins (KU Color Slides 11779-80). Verified by 
Joseph T. Collins. The previous record of Crotalus molossus north 
of the Colorado River was from Trail Canyon (a tributary of 
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Parashant Canyon) on 19 May 1979 (LACM 136193). The spatial 
distance from this record to the Mule Point locality is <2 km and 
ca. 25 km from the Toroweap locality. 

Submitted by HANS F. KOENIG, Arizona Game and Fish 
Department, P.O. Box 1269, St. George, Utah 84771, USA, and 
JEREMIAH L. LA GRONE, 2832 Bloomington Hills Drive 
East, St. George, Utah 84790, USA. 

CROTALUS VIRIDIS CERBERUS (Arizona Black Rattlesnake). 
USA: NEW MEXICO: GRANT Co: 19.5 air mi W Cliff along 
Apache Creek at "Sid's Place," 6100 ft (1859 m) elev. NW1/4 
Sec 12, T16S, R21W. 7 July 2000. Bruce L. Christman and Charles 
W. Painter. University of New Mexico Museum of Southwestern 
Biology (MSB 61988). Verified by William G. Degenhardt. First 
verified county record (Mello 1978, Herpetol. Rev. 9:22; see 
discussion of this Grant County specimen in Degenhardt et al. 
1996, Amphibians and Reptiles of New Mexico. Univ. New Mexico 
Press. xix + 431 pp); extends range ca. 87 km south of nearest 
record in Catron County (Degenhardt et al., op. cit.). 

Submitted by BRUCE L. CHRISTMAN, P.O. Box 180, Jemez 
Springs, New Mexico 87025, USA, CHARLES W. PAINTER, 
Endangered Species Program, New Mexico Department of Game 
and Fish, P.O. Box 25112, Santa Fe, New Mexico 87504, USA, 
RANDY D. JENNINGS, Department of Natural Sciences, 
Western New Mexico University, Silver City, New Mexico 88062, 
USA, and AARON W. LAMB, 4 Altura Road, Santa Fe, New 
Mexico 87505, USA. 

DIADOPHIS PUNCTATUS (Ringneck Snake). USA: NEW 
MEXICO: GUADALUPE CO: 48 km NW Santa Rosa, Anton Chico. 
1 April 1952. R. G. Lindeborg. University of New Mexico Mu-
seum of Southwestern Biology (MSB 40970). Verified by C. W. 
Painter. New county record (Degenhardt et al. 1996, Amphibians 
and Reptiles of New Mexico. Univ. New Mexico Press, Albuquer-
que. xix + 431 pp.). 

Submitted by JAMES N. STUART, New Mexico Department 
of Game and Fish, Conservation Services Division, Santa Fe, New 
Mexico 87504-5112, USA. 

DRYMARCHON CORALS (Western Indigo Snake). HONDU-
RAS: ISLAS DE LA BAHIA: ISLA DE UTILA: Jerico, near 
Iguana Research and Breeding Station, 30 m elev. (16°6.19'N, 
86°53.93'W). 4 March 2000. A. Gutsche. Forschungsinstitut und 
Naturmuseum Senckenberg (SMF 79719; skinned specimen with-
out head). Verified by K. Klemmer. First record for Isla de Utila 
(Wilson and Meyer 1985, The Snakes of Honduras. Second Ed. 
Publ. Milwaukee Public Mus., Wisconsin. 150 pp.; Kohler 1998, 
Senckenbergiana Biol. 77:139-145). 

Submitted by GUNTHER KOHLER and ALEXANDER 
GUTSCHE, Forschungsinstitut und Naturmuseum Senckenberg, 
Sektion Herpetologie, Senckenberganlage 25, D-60325 Frankfurt 
a.M., Germany. 

EPICRATES CHRYSOGASTER CHRYSOGASTER (Turks Is-
land Boa). TURKS AND CAICOS ISLANDS: JOE GRANT'S CAY: 

SE end of island, ca. 150 m W Jacksonville, East Caicos. 21 Janu-
ary 1999. Numi C. Mitchell. Photographed and released at cap-
ture locality. Museum of Comparative Zoology (MCZ Color Print 
10246). Verified by Rick Haeffner. Extends known range ca. 13 

km E of Middle Caicos and ca. 30 km NNW of Long Cay, Caicos 
Islands (Tolson and Henderson 1993, The Natural History of West 
Indian Boas. R & A Publishing Ltd., Somerset, England). 

Submitted by NUMI C. MITCHELL, The Conservation 
Agency Branch Office, 67 Howland Avenue, Jamestown, Rhode 
Island 02835, USA. 

EUNECTES DESCHAUENSEEI (Dark-spotted Anaconda). 
BRAZIL: PARA: Santarem (2°26'S, 54°42'W). Linha de Pesquisa 
em Herpetologia da Amazonia, Faculdades Integradas do Tapajos 
(LPHA 1227). 29 March 1999. Alexandre Chaves; LPHA 1233. 
April 1999. Collector unknown. Both verified by Rubens N. Yuki. 
According to Chippaux (1986, Collection Faune Tropicale XXVII. 
165 pp.) and Peters and Orejas-Miranda (1970, Bull. U.S. Nat. 
Mus. 297:1-347), species occurs only in the Ilha do Marajo (type 
locality) of Para, Brazil. This record expands the distribution 470 
km west. 

Submitted by ANDRE LUIZ COLARES CANTO, Linha de 
Pesquisa em Herpetologia da Amazonia, Faculdades Integradas 
do Tapajos, Rua Rosa Vermelha, 335, Santarem, Para, Brazil. CEP: 
68.010-200; e-mail: belaco@biologo.mailbr.  com.br. 

HETERODON NASICUS (Western Hognose Snake). USA: NEW 
MEXICO: MORA CO: 17.7 km N Wagon Mound, DOR. 26 August 
1993. J. P Hubbard (to J. N. Stuart). University of New Mexico 
Museum of Southwestern Biology (MSB 56215). Verified by C. 
W. Painter. New county record (Degenhardt et al. 1996, Amphib-
ians and Reptiles of New Mexico. Univ. New Mexico Press, Al-
buquerque. xix + 431 pp.). 

Submitted by JAMES N. STUART, New Mexico Department 
of Game and Fish, Conservation Services Division, Santa Fe, New 
Mexico 87504-5112, USA. 

MICRURUS FRONTIFASCIATUS (Bolivian Coral Snake). 
BRAZIL: PARA: Almeirim (1°32'S, 52°34'W). 1999. Collector 
unknown. Linha de Pesquisa em Herpetologia da Amazonia, 
Faculdades Integradas do Tapajos, (LPHA 1216). Verified by 
Rubens N. Yuki. The specimen represents the first country record; 
extends known distribution ca. 1600 km airline (Peters and Orejas-
Miranda 1970, Bull. U. S. Nat. Mus. 297:1— 347; Roze 1983, Mem. 
Inst. Butantan 46:305-358). 

Submitted by ANDREI GUIMARAES GUEDES, Faculdades 
Integradas do Tapajos, Rua Rosa Vermelha, 335, Santarem, Para, 
Brazil, CEP: 68.010-200; e-mail: andguedes@  
biologo.mailbr.com.br). 

OXYRHOPUS MELANOGENYS MELANOGENYS. BRAZIL: 
PARA: ITAITUBA (4°17'S, 55°59'W) along shore Tapajos River. 
1999. N. 0. Serrano. Linha de Pesquisa em Herpetologia da 
Amazonia, Faculdades Integradas do Tapajos (LPHA 1319). Veri-
fied by Rubens N. Yuki. In Brazil, subspecies is known from the 
states of Rondonia and Amazonas (Occidental Amazonia), up to 
the Manaus meridian on the eastern edge of its distribution. Speci-
men represents first state record and extends distribution ca. 440 
km (Vanzolini 1986, Levantamento herpetologico da area do estado 
de Rondonia sob a influencia da rodovia BR 364, Brasilia, CNPq, 
50 pp.; Silva-Jr. 1993, Herpetol. Nat. Hist. 1:47-86). 
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Submitted by JOSSEHAN GALUCIO DA FROTA, Linha de 
Pesquisa em Herpetologia da Amazonia, Faculdades Integradas 
do Tapaj6s, Rua Rosa Vermelha, 335, Santarem, Para, Brazil, CEP: 
68.010-200 (e-mail: jgfrota@mailbr.com.br).  

RAMPHOTYPHLOPS BRAMINUS (Brahminy Blind Snake). 
USA: FLORIDA: BROWARD Co: Davie, Wolf Lake Park. 14 July 
2000. K. L. Krysko, J. N. Decker, and A. T. Reppas. Florida 
Museum of Natural History, University of Florida (UF 120906). 
Verified by F. Wayne King. New county record. 

Submitted by KENNETH L. KRYSKO, Florida Museum of 
Natural History, Division of Herpetology, University of Florida, 
Gainesville, Florida 32611, USA (e-mail: 
kenneyk@flmnh.ufl.edu),  JOHN N. DECKER, 5926 Thomas 
Street No. 18, Hollywood, Florida 33021, USA, and ANTHONY 
T. REPPAS, Florida Museum of Natural History, Division of 
Herpetology, University of Florida, Gainesville, Florida 32611, 
USA. 

RAMPHOTYPHLOPS BRAMINUS (Brahminy Blind Snake). 
USA: FLORIDA: ORANGE Co: Winter Park (28°36'N, 81°21'W), 
backyard at 1607 Alamo Avenue. Five individuals, all found by C. 
W. Brown. The first, TL ca. 10 cm, was discovered on 6 February 
2000 in a pile of leaves, but escaped while being photographed. 
Three additional specimens, also alive and 9.1 cm, 9.2 cm and 
12.6 cm respectively, were found under the same small piece of 
debris on 27 March 2000 and were released. The fifth specimen, 
with a TL of 9.1, was found dead in a pile of vegetation on 19 
April 2000 and was preserved (USNM 538080). Verified by 
Addison H. Wynn. Northernmost and second inland record for 
peninsular Florida. The other inland county record is from Lake 
Placid, Highlands County, northwest of Lake Okeechobee 
(Meshaka 1994, Herpetol. Rev. 25:34). Since its discovery in Dade 
County (Wilson and Porras 1983, Univ. Kansas Mus. Nat. Hist. 
Spec. Publ. 9:1-89; Wynn et. al. 1987, American Mus. Novit. 
2808:1-7), the range of R. braminus has been extended by dis-
coveries in Palm Beach County (Delorey and Mushinsky 1987, 
Herpetol. Rev. 18: 56), and Brevard County (Conant and Collins 
1991, Peterson Field Guide to Reptiles and Amphibians of East-
ern and Central North America. Third Ed. Houghton-Mifflin, Bos-
ton, Massachusetts, 450 pp.) along the Atlantic Coast; Monroe 
County and the Keys in the south (Ashton and Ashton 1991, Hand-
book of Reptiles and Amphibians of Florida. Part 1. The Snakes. 
Windward Publ., Miami; Ehrig 1990, Herpetol. Rev. 21:41; 
Watkins-Colwell and Watkins-Colwell 1995, Herpetol. Rev. 
26:210), and Lee (Conant and Collins 1991, op. cit.) and Pinellas 
(Crawford and Somma 1993, Herpetol. Rev. 24: 68) counties along 
the Gulf Coast. It can be expected in all Florida localities where 
imported plants have been introduced. 

Submitted by CARL H. ERNST, Department of Biology, 
George Mason University, Fairfax, Virginia 22030-4444 (e-mail: 
cernst@gmu.edu),  and CHRISTOPHER W. BROWN, Veteri-
nary Emergency Clinic of Central Florida, 882 Jackson Avenue, 
Winter Park, Florida 32729, USA (e-mail: 
chris@itgoesboing.com).  

TANTILLA RELICTA NEILLI (Central Florida Crowned 
Snake). USA: GEORGIA: LOWNDES Co: Valdosta. 24 May 1976. 

J. P. Whitney. GMNH 22851. Verified by John B. Jensen. New 
state record (Williamson and Moulis 1994, Savannah Sci. Mus. 
Spec. Publ. 3:1-712). Extends range ca. 29 km NNE of previous 
northernmost known site (UF 118236, 1 mi S Pinetta). 

Submitted by MATTHEW J. ELLIOTT, Georgia Gap Analy-
sis Program, Institute of Ecology, University of Georgia, Athens, 
Georgia 30602, USA, and M. ELIZABETH McGHEE, Georgia 
Museum of Natural History, University of Georgia, Athens, Geor-
gia 30602, USA. 
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A Herpetological Collection from Bhutan, 
with New Country Records 

INDRANEIL DAS 
Institute of Biodiversity and Environmental Conservation 

Universiti Malaysia Sarawak, 94300, Kota Samarahan 
Sarawak, Malaysia 

e-mail: idas@mailhost.unimas.my  

and 
JIGME PALDEN 

Office of the Park Manager, Royal Manas National Park 
Gelephu, Bhutan 

The mountainous country of Bhutan (from the Sanskrit, meaning 
"highland"), which lies landlocked in the southern slopes of the 
Himalayas, remains biologically poorly explored. Although vast 
tracts of land of this relatively small country (area: 46,500 square 
km) are under forest cover (Das 1998; Mahat 1985), there have 
been few reports of its herpetofauna, the last one (Bauer and 
Giinther 1992) being based on an old (1972) collection. Among 
the other published works on the country's herpetofauna are re-
ports on crocodilians by Bustard (1979; 1980a, b) and a more 
general note by Biswas (1976) on a small collection from Bhutan, 
made incidental to an expedition in search of the Yeti (or Abomi-
nable Snowman), which supposedly haunts the higher reaches of 
the Himalayas. 

Between 13-18 June 1999, we conducted Bhutan's first 
workshop on herpetological techniques for the personnel of the 
country's National Parks at Gelephu, southern Bhutan. During the 
associated field work, seven species of amphibians and twelve 
species of reptiles were collected. 

We worked primarily in the southern region of Bhutan, in areas 
classified as having subtropical broad-leaved forests, at altitudes 
around 270 m above msl (except Sibynophis sagittarius, which 
was taken from the road between Surey and Gelephu, at an 
elevation of about 850 m above msl). Techniques utilized include 
opportunistic collecting, pitfall trapping in association with drift 
fences, 8 m x 8 m plot sampling, and road cruising. All specimens 
collected have been retained in the museum of the Royal Manas 
National Park (RMNP), Gelephu, Bhutan; numbers cited refer to 
the RMNP accession numbers ; SVL = snout-vent length. For each 
specimen, we provide locality and microhabitat data, date and time 
of capture, and measurements. Additionally, for most snakes, we 
provide data on pholidosis. Where relevant, species accounts have 
been annotated with remarks on occurrence in Bhutan, range ex- 
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tension, etc. Measurements were taken with Mitutoyo dial vernier 
calipers to the nearest 0.1 mm (for lengths up to 200 mm), or with 
a steel tape measure to the nearest 1 mm (for lengths >200 mm). 

Most of the species being reported are characteristic of a lowland 
Indian fauna, although Indo-Chinese elements in the collection 
are also present-Amolops marmoratus, Megophrys parva, among 
amphibians, and Cyrtodactylus khasiensis, Hemidactylus garnotii 
and Psammodynastes pulverulentus, among reptiles. Seven species 
of amphibians and eight species of reptiles are added to the 
herpetofaunal list for Bhutan. 

SPECIES LIST 
AMPHIBIA 

Family Megophryidae 

Megophtys parva. RMNP 22. Sershong, Sarpang District. 18 June 
1999. 1910 h. On trail within a secondary forest, ca. 15 m from a 
hill stream. Measurements: SVL 58.2 mm; tibia length 31.1 mm. 
Remarks: New record for Bhutan. According to Chanda (1994) 
and Zhao and Adler (1993), the species is distributed in India over 
Sikkim, (northern) West Bengal, east to Meghalaya, Bangladesh, 
South China, and Southeast Asia. 

Family Bufonidae 

Bufo melanostictus. RMNP 07. Maukhola, Sarpang District. 15 
June 1999. 1130 h. Under stones, at the edge of river; RMNP 12. 
Maukhola, Sarpang District. 16 June 1999. 0950 h. In a pitfall 
trap, set at the edge of river. Measurements: RMNP 07. SVL 61.2 
mm; tibia length 25.6 mm; RMNP 12. SVL 61.9 mm; tibia length 
23.0 mm. Remarks: New record for Bhutan. A widespread species 
in South and Southeast Asia. 

Family Ranidae 

Amolops marmoratus. RMNP 14. Sershong, Sarpang District. 16 
June 1999. 1910 h. From a boulder, in the middle of a hill stream; 
RMNP 15. Same data, 1915 h. Measurements: RMNP 14. SVL 
46.5 mm; tibia length 30.4 mm; RMNP 15. SVL 37.4 mm; tibia 
length 23.2 mm. Remarks: New record for Bhutan. Dubois (1992) 
showed that Amolops marmoratus (Blyth 1854) has priority over 
A. afghanus (Gunther 1858). Chanda (1994) and Zhao and Adler 
(1993) included Nepal, Northeast India, South China, and Southeast 
Asia in the distribution of the species. 

Euphlyctis cyanophlyctis. RMNP 13. Sarpang, Sarpang Distict. 
16 June 1999. 1105 h. Under a stone, within the town. 
Measurements: SVL 51.0 mm; tibia length 24.7 mm. Remarks: 
New record for Bhutan. Widespread in South Asia. 

Hoplobatrachus tigerinus. RMNP 09. Maukhola, Sarpang District. 
15 June 1999. 1510 h. Under shrubs, at the edge of a river. 
Measurements: SVL 121.4 mm; tibia length 64.7 mm. Remarks: 
New record for Bhutan. Widespread in South Asia. 

Fejervarya cf. limnocharis. RMNP 08. Maukhola, Sarpang Dis-
trict. 15 June 1999. 1130 h. Under stones, at the edge of a river. 
Measurements: SVL 58.8 mm; tibia length 27.3 mm. Remarks: 
New record for Bhutan. Widespread in South, Southeast, and East 
Asia. 

Rana (Sylvirana) sp. RMNP 10. Maukhola, Sarpang District. 15 
June 1999. 1510 h. Under shrubs at the edge of a river. 
Measurements: SVL 61.2 mm; tibia length 33.9 mm. Remarks: 
New record for Bhutan. Probably a new species allied to Rana 
danieli and R. chitwanensis. 

REPTILIA 

Family Gekkonidae 

Cyrtodactylus khasiensis. RMNP 06. Sershong, Sarpang District. 
14 June 1999. 1535 h. Inside rotting tree trunk. Measurements: 
SVL 68.2 mm; tail length 66.5 mm. Remarks: New record for 
Bhutan. The species is known from the Darjeeling region of 
northern West Bengal, east to North Myanmar and the Abor region 
of Arunachal Pradesh, Northeast India (Smith 1935). 

Hemidactylus brookii. RMNP 16. Road between Sershong and 
Gelephu Town, Sarpang District. 16 June 1999. 2040 h. From above 
a culvert, at the edge of the road. Measurements: SVL 48.4 mm; 
tail length 52.3 mm. Remarks: The only other known locality for 
the species in Bhutan is Samchi (Bauer and Gunther 1992). 

Hemidactylus garnotii. RMNP 02. Gelephu Town. 13 June 1999. 
0800 h. From wall of a room in a house. Measurements: SVL 51.1 
mm; tail length 60.7 mm. Remarks: New record for Bhutan. 
According to Zhao and Adler (1993) and Smith (1935), the species 
is distributed over Sikkim, Darjeeling (in northern West Bengal), 
east to Southeast Asia, and Oceania. 

Family Agamidae 

Calotes versicolor. RMNP 18. Gelephu Town, Sarpang Distict. 17 
June 1999. 0900 h. From a rock wall. Measurements: SVL 95.7 
mm; tail length 24.9 mm. Remarks: Previous records of the species 
from Bhutan were from Phuntsholing, Balu Jhura, and Wangdi 
Phodrang (Bauer and Giinther 1992). 

Family Scincidae 

Mabuya macularia. RMNP 11. Gelephu Town. 15 June 1999. 1610 
h. Under bush in a plantation. Measurements: SVL 65.0 mm; 
(regenerated) tail length 50.5 mm. Remarks: New record for 
Bhutan. The specimen matches Smith's (1935) form 4 of the species 
in squamation and coloration. A species complex, members of 
which range from India and Sri Lanka, east to Southeast Asia 
(Smith 1935:265-266). 

Sphenomorphus indicus. RMNP 05. Sershong, Sarpang District. 
14 June 1999. 1530 h. Inside rotting tree trunk. Measurements: 
SVL 69.8 mm; tail length 118.4 mm. Remarks: The only previous 
record of the species from Bhutan was from 87 km N of 
Phuntsholing (Bauer and Gunther 1992). 

Family Typhlopidae 

Typhlops jerdoni. RMNP 03-04. Sershong, Sarpang District. 14 
June 1999. 1430 h. Under rocks in riparian (RMNP 03) and plan-
tation (RMNP 04) forests. Measurements: RMNP 04. SVL 127.2 
mm; tail length 2.5 mm; RMNP 03. SVL 68.1 mm; tail length 2.4 
mm. Pholidosis: Midbody scale rows 22. Remarks: Previous re-
cords of the species from Bhutan were from Samchi and 
Phuntsholing (Bauer and Gunther 1992). 
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Family Colubridae 

Oligodon dorsalis. RMNP 01. Sershong, Sarpang District. 13 June 
1999. 1445 h. From the edge of a forest path, besides moss-covered 
boulder, in shade. Measurements: SVL 335.0 mm; tail length 54.0 
mm. Pholidosis: Ventrals 180; subcaudals 36; midbody scale rows 
15; anals 2. Remarks: New record for Bhutan. The species was 
previously reported from the Garo and Khasi Hills of Meghalaya, 
the Naga Hills of Nagaland (both in northeastern India), Chitta-
gong Hill Tracts of Bangladesh, south to northern Myanmar (Smith 
1943), and this is therefore an extension of range by ca. 80 km to 
the north bank of the River Brahmaputra. 

Psammodynastes pulverulentus. RMNP 21. Sershong, Sarpang 
District. 18 June 1999. 1130 h. Edge of a secondary forest, ca. 15 
m from a hill stream. Measurements: SVL 383.0 mm; tail length 
80.9 mm. Pholidosis: Ventrals 167; subcaudals 51; midbody scale 
rows 17; anal 1. Remarks: New record for Bhutan. The species 
was previously reported from Nepal (Swan and Leviton 1962), 
east through northern Orissa (Bhowmik and Sur 1988) to northeast 
India, South China and Southeast Asia (Smith 1943; Zhao and 
Adler 1993). The Bhutanese specimen contained three neonates 
measuring (SVL) 128.0-136 mm. Wall (1907) had earlier reported 
viviparity in the species. 

Sibynophis sagittarius. RMNP 19. On road between Surey and 
Gelephu, ca. 2 km from Surey. 17 June 1999. Mortally injured on 
the verge of the road. Measurements: SVL 459.0 mm; tail length 
139.0 mm. Pholidosis: Ventrals 167; subcaudals 61; midbody scale 
rows 15; anal 1. Remarks: New record for Bhutan. Known to be 
widely distributed in South Asia (Smith 1943), including the wes-
tern Himalayas, although this appears to be the first record from 
the eastern Himalayas. 

Family Elapidae 

Bungarus fasciatus. RMNP 23. Road between Sershong and 
Gelephu Town, Sarpang District. 18 June 1999. 2015 h. From a 
tarred road, entering the grassy margin. Measurements: SVL 1169 
mm; tail tip missing. Pholidosis: Ventrals 221; subcaudals 8+ (tail 
almost entirely missing); midbody scale rows 15; anal 1. Remarks: 
New record for Bhutan. The species is widespread, from Central 
India, east to Southeast Asia and South China (Smith 1943; Zhao 
and Adler 1993), and the present record helps fill what had been a 
distributional gap in its known range in the eastern Himalayas. 

Naja naja. Material: RMNP 17. Gelephu Town. 17 June 1999. 
0900 h. Dead on road. Measurements: SVL 912.0 mm; tail length 
189.0 mm. Pholidosis: Ventrals 186; subcaudals 60; midbody scale 
rows 23; anal 1. Remarks: Reported from Bhutan, without further 
data, by Mahendra (1984). The record may well be the easternmost 
for the species (see Wiister 1998; Wfister and Thorpe 1992). 
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The herpetofauna of the Mexican state of Puebla is poorly known 
(Flores and Gerez 1994); the only account for the state is that of 
Fugler and Webb (1956). Between 1996 and 2000 we conducted 
inventories of the herpetofauna of several municipalities in the 
state (Fig. 1). Our surveys were concentrated in the following ar-
eas and habitats: coffee plantations and cloud forest in the Sierra 
Norte; oak woodland, pine woodland, and cloud forest in the Si-
erra Negra Oriente; and arid scrub, semiarid deciduous forest, and 
tropical deciduous forest in the southern and central areas of Puebla. 

Our surveys produced 22 new species records for the state and 
documented range extensions for eight others. All specimens were 
deposited in the herpetological collections of the Escuela de 
Biologia de la Benemerita Universidad Autonoma de Puebla, 
Mexico (EBUAP), and Museo de Zoologia, Facultad de Ciencias, 
Universidad Nacional Autonoma de Mexico (MZFC). Identifica-
tions of all specimens were verified by Edmundo Perez Ramos. 

STATE RECORDS 
ANURA 

Agalychnis moreletii (Morelet's Leaf Frog). Sierra Norte de Puebla: 
Municipality of Cuetzalan del Progreso: 0.7 km SW Yohualichan, 
704 m elev. (20°03'N, 97°30'W). 31 August 1998. EBUAP 1041. 
Found on a branch of a bush near a pond, on which three tadpoles 
(Stages 27, 36, 37; Gosner 1960) of this species were found. Rep-
resents a range extension of about 140 km NW of previous locali-
ties in central Veracruz (Duellman 1970). 

Eleutherodactylus spatulatus (Spatulate Robber Frog). Sierra 
Negra Oriente de Puebla: Municipality of San Pablo Zoquitlan: 2 
km E Zoquitlan, 2155 m elev. (18°19'N, 97°00'W). 15 March 1997. 
EBUAP 1040. This specimen, a male, was found calling from a 
rock crevice. Previously recorded only from the states of Veracruz 
and Oaxaca (Campbell et al. 1989). 

Eleutherodactylus verrucipes (Bigear Chirping Frog). Sierra Norte 
de Puebla: Municipality of Cuetzalan del Progreso: Las Hamacas, 
425-530 m elev. (20°02'N, 97°27'W). 26 November 1997. EBUAP 
1047-48; 0.15 km SE Santiago Yancuictlalpan, 545-565 m elev. 
(20°03'N, 97°28'W). 27 January 1998. EBUAP 1049-51; 1.5 km 

NE Santiogpan, 500 m elev. (20°04'N, 97°29W). 28 February 
1998. EBUAP 1052; Tatahuitaltipan, 3 km SW of Yohualichan, 
575 m elev. (20°04'N, 97°30'W). 1 March 1998. EBUAP 1053; 
1.3 km ruins of Yohualichan, 675 m elev. (20°03'N, 97°30'W). 2 
March 1998. EBUAP 1054-55; Reyezogpan de Hidalgo, 605 m 
elev. (20°04'N, 97°29'W). 2 March 1998. EBUAP 1056; 1 km S 
San Miguel Tzinacapan, 840-860 m elev. (20°01'N, 97°32'W). 25 
April 1998. EBUAP 1110-11; Atepolihui, 790 m elev. (20°01'N, 
97°32W). 25 April 1998. EBUAP 1109. Municipality of Zapotitlan 
de Mendez: 2.5 km NW Zapotitlan de Mendez, 905 m elev. 15 
February 1998. EBUAP 1234. Municipality of Hutzilan de Serdan: 
2 km SE Huitzilan de Serail, 870 m elev. 30 November 1998. 
EBUAP 1236-37. Municipality of San Pedro Camocuautla, 1350 
m elev. 21 December 1998. EBUAP 1238. Found under logs or 
rocks in the leaf litter on coffee plantations. Previously recorded 
only in the states of San Luis Potosi, Queretaro, and Hidalgo (Lynch 
1970). 

CAUDATA 

Bolitoglossa platydactyla (Broadfoot Mushroomtongue 
Salamander). Sierra Norte de Puebla: Municipality of Cuetzalan 
del Progreso: 1 km SE Cuetzalan, 1020 m elev. (20°01'N, 
97°31W). 25 November 1997. EBUAP 1058; Cuahutapanaloyan: 
3 km SW Santiago Yancuictlalpan, 460 m elev. (20°04'N, 
97°27'W). 26 January 1998. EBUAP 1059; near Rio Apulco, 275 
m elev. (20°04'N, 97°26W). 26 January 1998. EBUAP 1060; 1 
km S Xocoyolo, 1350 m elev. (19°58'N, 97°32W). 25 March 1998. 
EBUAP 1061; near border with Equimita, 1350 m elev. (19°57'N, 
97°33'W). 25 March 1998. EBUAP 1062; El Rosario, 735 m elev. 
(20°00'N, 97°28'W). 26 May 1998. EBUAP 1063-65. Municipality 
of Zapotitlan de Mendez: 0.5 km W Zapotitlan de Mendez, near 
Zempoala bridge, 680 m elev. (20°00'N, 97°43'W). 15 May 1998. 
EBUAP 1143. Municipality of Huitzilan de Serdan: 3 km NW 
Huitzilan de Serail, 935 m elev. (19°59'N, 97°42'W). 4 November 
1998. EBUAP 1142. Found on a cattle ranch and coffee plantations 
in several microhabitats: under rocks and logs, in bromeliads, and 
inside leaf axils of plants. Records fill gaps in the known 
distribution of the species (Wake and Lynch 1976). 

Lineatriton lineola (Veracruz Worm Salamander). Sierra Negra 
Oriente de Puebla: Municipality of San Pablo Zoquitlan: 2 km 
southeast of Zoquitlan, 1865 m elev. (18°19'N, 97°06'W). 17 March 
1997. EBUAP 718. Found dead in a cloud forest. Although 
Lineatriton presently is monotypic, work in progress (D. B. Wake 
and colleagues) will alter the composition of this genus, and it is 
likely that our specimen represents an undescribed species (D. B. 
Wake, pers. comm.). Thus, its referral to L. lineola must be 
considered tentative. Previously known only from the state of 
Veracruz (Wake and Lynch 1976). 

LACERTILIA 

Diploglossus enneagrammus (Huaxteca Lesser Galliwasp). Sierra 
Negra Oriente de Puebla: Municipality of Eloxochitlan: El Mirador, 
1500 m elev. (18°29'N, 96°57'W). 17 December 1998. Male, 
EBUAP 1120. Found under a rock in a pine forest. Recorded 
previously only from localities in central Veracruz and northern 
Oaxaca (Campbell and Camarillo 1994). 
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FIG. 1. A general map of the state of Puebla, Mexico, showing the location of the municipali-
ties mentioned in text. 

Basiliscus vittatus (Brown Basilisk). Municipality of Coxcatlan: 
0.05 km E of train station of Venta Salada, 1035 m elev. (18°14N, 
97°11W). 28 June 1996. Female, EBUAP 760. Found in reeds 
near a water channel. Fills a gap in its previously known distribu-
tion (Lang 1989). 

Corytophanes hernandezi (Hernandez's Helmeted Basilisk). Si-
erra Norte de Puebla: Municipality of Cuetzalan del Progreso: 2 
km NE Zacatipan, 505 m elev. (20 002N, 97 026W). 14 July 1998. 
EBUAP 1106. Found in leaf litter on a coffee plantation. Fills a 
gap in its previously known distribution (Lang 1989). 

Anolis laeviventris (White Anole). Sierra Norte de Puebla: Mu-
nicipality of Cuetzalan del Progreso: 1 km SE Cuetzalan, 1065 m 
elev. (20°01'N, 97°32'W). 22 October 1997. EBUAP 1072; El 
Rosario, 875 m elev. (20°00'N, 97°32 -W). 20 December 1997. 
Male, EBUAP 1073; Octimaxal Sur: Entrance to the cave, 1310 
m elev. (20°00'N, 97°32'W). 21 December 1998. Male, EBUAP 
1074; 1 km S San Miguel Tzinacapan, 840 m elev. (20°01'N, 
97°32'W). 25 April 1998. Female, EBUAP 1075. Municipality of 
Zapotitlan de Mendez: El Puhuac: 1.5 km NW Zapotitlan de 

Mendez, 850 m elev. (20°47'N, 
97°43'W). 9 February 1998. EBUAP 
1140; 0.5 km SW Zapotitlan de Mendez, 
705 m elev. 14 February 1998. EBUAP 
1141. Records fill gaps between previ-
ously known localities in central 
Veracruz and Hidalgo (Mendoza-
Quijano and Nieto-Montes de Oca 
1995). 

Anolis sericeus (Silky Anole). Sierra 
Norte de Puebla: Municipality of 
Cuetzalan del Progreso: 1 km S San 
Miguel Tzinacapan, 845 m elev. 
(20°01'N, 97°32'W). 25 April 1998. Fe-
male, EBUAP 1076; Octimaxal Norte, 
805 m elev. (20°02'N, 97°30'W). 5 
March 2000. EBUAP 2024. Found on a 
tree in a cultivated area. Records fill gaps 
in its previously known distribution (Lee 
1980). 

SERPENTES 

Adelphicos quadrivirgatus (Middle 
American Snake). Sierra Norte de 
Puebla: Municipality of Cuetzalan del 
Progreso: Zacatipan, 600 m elev. 
(20°02'N, 97°26'W). 27 November 
1997. EBUAP 1094; Xalpanat, 885 m 
elev. (20°00N, 97°28'W). 18 December 
1997. EBUAP 1112; Finca San Jose: 4 
km ENE Santiago Yancuictlalpan, 360 
m elev. (20°03'N, 97°26'W). 29 January 
1998. Female, EBUAP 1095; 1 km SW 
Yancuictlalpan, 665 m elev. (20°03'N, 
97°28'W). 30 January 1998. Female, 
EBUAP 1096; 1.5 km E Yohualichan, 
725 m elev. (20°03'N, 97°30'W). 1 
March 1998. Female, EBUAP 1097; 

Tatahuitaltipan: 3 km SW Yohualichan, 550 m elev. (20°04'N, 
97°30'W). March 1998. Female, EBUAP 1098; Octimaxal Norte, 
930 m elev. (20°02'N, 97°30W). EBUAP 1099. Municipality of 
Huitzilan de Serdan: 1 km N El Paraiso, 720 m elev. 4 July 1999. 
EBUAP 1338. Found under logs on a coffee plantation and on a 
cattle ranch. The nearest records are from the foothills of the Si-
erra Madre Oriental, above the coastal plain, in central Veracruz 
(Campbell and Ford 1982). 

Coniophanes fissidens (Yellowbelly Snake). Sierra Norte de 
Puebla: Municipality of Huitzilan de Serdan: Between Totutla and 
Taltzintan, 1110 m elev. (20°00'N, 97°44'W). 5 September 1998. 
EBUAP 1136. Found near a stream on a coffee plantation. Mu-
nicipality of Cuetzalan del Progreso: 1 km SE San Andres 
Tzicuilan, 1000 m elev. (20°00'N, 97°30'W). 4 May 1999. EBUAP 
1146. The nearest locality records for this species are from central 
Veracruz (Bailey 1939). 

Dryadophis melanolomus (Lizard Eater). Sierra Norte de Puebla: 
Municipality of Cuetzalan del Progreso: Las Hamacas, 350 m elev. 
(20°02'N, 97°27'W). 26 November 1997. Male, EBUAP 1100; 
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San Miguel Tzinacapan, 805 m elev. (20°01'N, 97°32W). 25 April 
1998. EBUAP 1101; Zacatipan, 600 m elev. (20°02'N, 97°26W). 
11 July 1998. Female, EBUAP 1102; Zoquiapan: 1 km SE 
Cuetzalan (20°01'N, 97°30'W). 13 July 98. EBUAP 1103; 
Tacopixacta, 1045 m elev. (19°58'N, 97°30'W). 4 August 1998. 
EBUAP 1104; 2 km E Tzicuilan, 970 m elev. (20°00N, 97°30'W). 
18 September 1998. Male, EBUAP 1105. Municipality of San 
Pedro Camocuautla: between Tapayula and El Pasamanos, 1285 
m elev. (20°01'N, 97°43'W). 15 August 1998. EBUAP 1138; 2.5 
km S San Pedro Camocuautla, 940 m elev. 14 February 1998. 
EBUAP 1139. These specimens were found in coffee plantations, 
cloud or in pine-oak forests. Records fill gaps between previously 
known records (Stuart 1941). 

Elaphe flavirufa (Tropical Rat Snake). Sierra Norte de Puebla: 
Municipality of Zapotitlan de Mendez: Near town of Zapotitlan, 
640 m elev. (20°00'N, 97°42'W). 18 May 1998. EBUAP 1135. 
Nearest records for this species are from central Veracruz (Perez-
Higareda and Smith 1991). 

Ficimia streckeri (Mexican Hooknose Snake). Sierra Norte de 
Puebla: Municipality of Cuetzalan del Preogreso: Santiago 
Yancuictlalpan, 600 m elev. (20°03'N, 97°28W). 27 January 1998. 
EBUAP 1030; Octimaxal Norte, 880 m elev. (20°02N, 97°30'W). 
4 March 1998. Female, EBUAP 1029. Found under a rock on a 
coffee plantation. Southernmost record of the species, extending 
range about 79 km south from Castillo de Teayo, in northern 
Veracruz, and 138 km southeast from Zacualtipan, in northern 
Hidalgo (Hardy 1975). 

Geophis semidoliatus (Coral Earth Snake). Sierra Norte de Puebla: 
Municipality of Cuetzalan del Progreso: Octimaxal Norte, 880-
930 m elev. (20°02'N, 97°30'W). 4 March 1998. EBUAP 1032-
35; Xalpanat, 820 m elev. (20°02N, 97°28'W). 29 May 1998. 
EBUAP 1036-1037. Found in cloud forest and on coffee planta-
tions. The nearest locality records for this species are from central 
Veracruz (Downs 1967). 

Imantodes gemmistratus (Central American Tree Snake). Munici-
pality of Tepexco: Calmeca, 1300 m elev. (18°38'N, 98°37'W). 3 
April 1999. EBUAP 1134. The nearest locality record for this spe-
cies is about 82 km at Huajintlan, Hidalgo (Zweifel 1959). 

Leptophis diplotropis (Pacific Coast Snake). Municipality of 
Tochimilco: San Francisco Huilango, 1870 m elev. (18°50N, 
98°34'W). 20 November 1997. EBUAP 1107. Perez-Higareda and 
Smith (1989) speculated that this species could occur in Puebla. 

Rhadinaea hesperia (Western Graceful Brown Snake). Munici-
pality of San Antonio Canada: near the town of San Antonio 
Canada, 1835 m elev. (18°31'N, 97°17W). 27 May 1997. EBUAP 
707. Municipality of Tepexi de Rodriguez: near the town of Tepexi 
de Rodriguez, 1700 m elev. (18°34'N, 97°55'W). 20 November 
1997. Male, EBUAP 708. Found in arid scrub habitat. The nearest 
locality previously known for this species is in the state of Morelos 
(Myers 1974). 

Rhadinaea marcellae (Marcella's Graceful Brown Snake). Sierra 
Norte de Puebla: Municipality of Cuetzalan del Progreso: Xalpanat, 
820 m elev. (20°00N, 97°28'W). 29 May 1998. Male, EBUAP 
1133,). Found near a waterfall in primary cloud forest. A speci-
men from near Tepango de Rodriguez, Puebla, was tentatively 

referred to R. marcellae by Nieto-Montes de Oca and Mendelson 
(1997) because it had some characteristics of R. marcellae and 
some of R. forbesi. Our specimen is entirely consistent with the 
diagnostic characters of R. marcellae (Myers 1974; Nieto-Montes 
de Oca and Mendelson 1997), thus confirming the presence of 
this species in Puebla. 

Scaphiodontophis annulatus (Guatemalan Neckband Snake). Si-
erra Norte de Puebla: Municipality of Cuetzalan del Progreso: 2 
km SE San Andres Tzicuilan, 1000 m elev. (20°00'N, 97°30'W). 
25 April 1999. Male, EBUAP 1137; 3.5 km SE San Andres 
Tzicuilan, 1000 m elev. (20°00'N, 97°30'W). 4 May 1999. Fe-
male, EBUAP 1144; 1 km SE of San Andres Tzicuilan, 985 m 
elev. 7 May 1999. EBUAP 1145. Found in leaf litter on coffee 
plantations. The nearest locality records are from central Veracruz 
(Perez-Higareda and Smith 1991). 

Ophryacus undulatus (Mexican Horned Pitviper). Sierra Negra 
Oriente de Puebla: Municipality of Coyomeapan: Coyomeapan, 
2200 m elev. (18°16'N, 96°59'W). 13 May 1997. Female. EBUAP 
722. Municipality of San Pablo Zoquitlan: 2 km southeast of 
Zoquitlan, 1825 m elev. (18°19'N, 97°06'W). 17 May 2000. 
EBUAP 2005-07. Found in an oak or pine-oak forest. Previously 
recorded only from the states of Hidalgo, Guerrero, Oaxaca, and 
Veracruz (Flores-Villela et al. 1992). 

RANGE EXTENSIONS 

Eleutherodactylus decoratus (Adorned Robber Frog). Sierra Norte 
de Puebla: Municipality of Cuetzalan del Progreso: 5 km S San 
Miguel Tzinacapan, near the grotto of Atepolihui, 880 m elev. 
(20°00'N, 97°32'W). 28 April 1998. EBUAP 1042-44. These males 
were calling in the rain at night in a cloud forest near Rio Atepolihui. 
Previously known in Puebla from Tepango de Rodriguez, about 
20 km to the East (Camarillo and Aguilar 1995). 

Diploglossus legnotus. Sierra Norte de Puebla: Municipality of 
Cuetzalan del Progreso: 0.1 km SW Xocoyolo, at entrance to a 
cave, 1450 m elev. (19°58'N, 97°32W). 20 March 1998. EBUAP 
1067; 2 km NE Xocoyolo, near Vista Hermosa, 1345 m elev. 22 
March 1998. Male, EBUAP 1068; 3.5 km W Xocoyolo, 1210-
1225 m elev. (19°59'N, 97°33'W). 24 March 1998. EBUAP 1069-
70. Found inside fallen trunks of tree ferns or under logs and rocks 
on a cattle ranch surrounded by cloud forest. This recently described 
species was previously recorded only from its type locality of 
Tepango de Rodriguez (Campbell and Camarillo 1994). The current 
records extend the known range 27 km southeast of type locality. 

Anolis naufragus (Hidalgo Anole). Sierra Negra Oriente de Puebla: 
Municipality of San Pablo Zoquitlan: Secci6n segunda de 
Zoquitlan, 2150 m elev. (18°19'N, 97°00'W). 23 June 1996. 
EBUAP 710; 21un E Zoquitlan, 2155 m elev. (18°19N, 97°00'W). 
15 March 1997. MZFC 10478; 2 km SE Zoquitlan, 1870-2135 m 
elev. (18°17'N, 97°04'W). 16 March 1997. EBUAP 711-14, MZFC 
10477. Found in rock crevices or on branches of bushes in cloud 
forest. Represent a range extension about 190 km southeast of the 
previous record for the state at Tepango de Rodriguez (Nieto-
Montes de Oca 1994). 

Scincella gemmingeri (Forest Ground Skink). Sierra Norte de 
Puebla: Municipality of Cuetzalan del Progreso: 5 km SE 
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Xocoyolo, near of Rio Apulco, 920 m elev. (19°57'N, 97°32'W). 
23 March 1998. EBUAP 1077; 3.5 km W Xocoyolo, 1225 m elev. 
(19°59'N, 97°33'W). 24 March 1998. Female, EBUAP 1078; El 
Rosario, 735 m elev. (20°00'N, 97°28'W). 26 May 1998. Female, 
EBUAP 1079; Xalpanat: Road to San Carlos, 870 m elev. (20°00'N, 
97°28'W). 27 May 1998. Female, EBUAP 1080; border between 
Xalpanat and El Rosario, 805 m elev. (20°00'N, 97°28W). 29 May 
1998. Male, EBUAP 1081. Found in leaf litter and under logs. 
Previously known in Puebla only from Tepango de Rodriguez 
(Camarillo 1995), about 25 km west of our localities. 

Lepidophyma sylvaticum (Madrean Tropical Night Lizard). Sierra 
Norte de Puebla: Municipality of Cuetzalan del Progeso: Las 
Hamacas, 325-420 m elev. (20°02'N, 97°27'W). 26 November 
1997. Females, EBUAP 1082-84; Barranca Tzitzicapan, 0.1 km 
SE of Santiago Yancuictlalpan, 565 m elev. (20°03'N, 97°28'W). 
27 January 1998. Female, EBUAP 1085; Between Tacoapan and 
Coapan, 400 m elev. (20°04'N, 97°28W). 28 January 1998. Female, 
EBUAP 1086; Texochico: 2 km ENE Santiago Yancuictlalpan, 
495 m elev. (20°03'N, 97°27'W). 29 January 1998. Female, EBUAP 
1087; 0.2 km NE Santiogpan, 600 m elev. (20°04'N, 97°29'W). 28 
February 1998. Female, EBUAP 1088; Tzonchomala, 540 m elev. 
(20°04'N, 97°30'W). 2 March 1998. Male, EBUAP 1089; 0.5 km 
SW San Miguel Tzinacapan, 850 m elev. (20°01'N, 97°32W). 25 
April 1998. Female, EBUAP 1090; 5 km SW San Miguel 
Tzinacapan, Montaila Alaxapota, 1100 m elev. (20°00'N, 97°33W). 
27 April 1998. Female, EBUAP 1091; Ayoapan, 860 m elev. 
(20°02'N, 97 031W). 29 April 1998. Male, EBUAP 1092; Xalpanat, 
670 m elev. (20°01'N, 97°28'W). 28 May 1998. Female, EBUAP 
1114; border between El Rosario and Tenango, Rio Cuitchat, 695 
m elev. (20°01'N, 97°29W). 29 May 1998. Female, EBUAP 1113; 
Zacatipan, 600 m elev. (20°02'N, 97°26'W). 10 July 1998. EBUAP 
1093. Found under logs and in rock crevices on coffee plantations 
and in cloud forest. Previously known in Puebla only from Tepango 
de Rodriguez (Camarillo 1995), about 25 km west of our localities. 

Xenosaurus rectocollaris (Pallid Knob-Scaled Lizard). Munici-
pality of Tehuacan: 1 km NE Santa Ana Teloxtoc, 2170-2205 m 
elev. (18°23'N, 97°34'W). 1 October 1996. EBUAP 734-35. Mu-
nicipality of San Martin Atexcal: Cerro Gordo in San Lucas 
Teteletitlan, 2502 m elev. (18°21'N, 97°38W). 24 October 1996. 
EBUAP 736-37. Found in rock crevices in semiarid habitat. Pre-
viously known in Puebla only from a record near Chapulco (Smith 
and Iverson 1993), about 59 km northeast of our localities. 

Coniophanes imperialis (Black-Striped Snake). Sierra Norte de 
Puebla: Municipality of Cuetzalan del Progreso: 1.5 km E 
Yohualichan, 725 m elev. (20°03'N, 97°30'W). 1 March 1998. 
EBUAP 1038; Zacatipan, 600 m elev. (20°02'N, 97°26'W). 11 July 
1998. EBUAP 1039. The first specimen was found under a rock 
on a coffee plantation, the second was in the town proper. Previ-
ously known in Puebla only from Tuzamapan de Galeana (Mejenes-
Lopez et al. 1999), about 9 km northwest of our localities. 

Tantilla morgani (Morgan's Black-headed Snake). Sierra Norte 
de Puebla: Municipality of Cuetzalan del Progreso: Octimaxal 
Norte, 930 m elev. (20°02'N, 97°30'W). 4 March 1998. EBUAP 
1031. Known previously only from the holotype (Hartweg 1944) 
from Necaxa, about 57 km northwest of Octimaxal Norte. Second 
specimen of this rare endemic species from Puebla. In the original 

description, the snout-vent length was not mentioned. The speci-
men reported herein has a snout-vent length of 440 mm, tail length 
of 30 mm (tail incomplete), and 151 ventrals (vs. 149 for the holo-
type). 
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Vacancy in Herpetology 

The National Museum of Natural History, Leiden, 
The Netherlands has a vacancy for the position of 

Deputy Curator of Reptiles and 
Amphibians 

(male/ female) 
(32 hours per week) 

Because the present Head of the Department of 
Vertebrates and Curator of Amphibians and Reptiles 
has become involved in international nature 
conservation matters, a task consuming a large part of 
his time, and necessitating considerable travel abroad, 
as of January 1, 2001 a temporary position has been 
opened for two years for a herpetologist to look after 
most aspects of the work of the Curator of Reptiles and 
Amphibians. 

Depending on acquired skills and published results a 
salary of Dfl. 65.000 – 90.000 per year (including 
vacation allowance and incorporation into the 
Pensionfund) can be offered. 

For further information about the function 
(requirements and tasks) see the internet page of the 
museum (www.naturalis.nl ) for a full advertisement 
text (click on "Algemeen" and "Vacatures") or contact 
Dr. M.S. Hoogmoed, tel. +31 71 5687618, e-mail: 
hoogmoed@nnm.nl.  

BOOK REVIEWS 

Herpetological Review, 2(X)(1)  31(4). 263-266. 
C) 2000 by Society for the Study of Amphibians and Reptiles 

Patterns of Distribution of Amphibians–A Global Perspective, 
edited by William E. Duellman. 1999. The Johns Hopkins 
University Press, Baltimore and London. viii + 633 pp. Hardcover. 
US$ 69.95. ISBN 0-8018-6115-2. 

BARRY CLARKE 
Department of Zoology, The Natural History Museum 

Cromwell Road, London SW7 5BD, England 
e-mail: btc@nhm.ac.uk  

The status of amphibian research has been greatly enhanced as 
a result of a series of landmark publications. The Vial-edited vol-
ume Evolutionary Biology of the Anurans (1973), Frost's Amphib-
ian Species of the World (1985), Duellman and Trueb's compre-
hensive textbook, Biology of Amphibians, the ongoing series Am-
phibian Biology edited by Hal Heatwole (providing a parallel with 
the respected Biology of the Reptilia), and more recently (1999), 
McDiarmid and Altig's Tadpoles–The Biology of Anuran Larvae, 
have all helped to raise the profile of amphibians as a major interest 
group. At long last, amphibian biology seems to have come of age 
and is gradually taking its place alongside bird and mammal 
research. This change originated in the US, and has motivated the 
efforts of researchers around the world. There can be no doubt 
that Patterns of Distribution of Amphibians is destined to become 
the standard reference on amphibian zoogeography. It is an im-
pressive book containing a breathtaking wealth of detail, while at 
the same time encompassing an extraordinarily broad subject area. 
Bill Duellman has assembled, managed and, it appears, cajoled a 
team of eight eminent amphibian workers from across the world 
to produce a remarkable reference volume. Much of the material 
included in the book was originally prepared for a symposium on 
amphibian distributions held at the Second World Congress in 
Adelaide in December 1993. That the volume was completed with 
no little pain to both its editor and the contributors is evident from 
a typically dry Bill Duellman comment in the Preface: "This project 
has evolved since the World Congress, as have the amphibians of 
the world and, indeed, even the position of the major tectonic 
plates"(!). The production of specialist scientific works like Pat-
terns represent a considerable act of faith and goodwill on the part 
of editors, contributors, and publishers around the world; long may 
such efforts continue. 

The inclusion of such an enormous mass of detailed informa-
tion makes the book a daunting proposition for both reviewer and 
newcomer alike. Tables, charts, complex diagrams, and maps 
abound, together with comprehensive lists and appendices sum-
marizing the geographical and altitudinal ranges of not merely 
hundreds but thousands of species across the world. The advice to 
the reader, particularly a final-year undergraduate or new post-
graduate reader is, 'Take a deep breath—and plunge in.' For the 
specialist, biased in respect of a particular geographical area, there 
is much to be gained from a well-written account of his/her cho-
sen region and still more from reading about other areas. For the 
novice, the detail may be more than is wanted or needed; selective 
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reading and culling of information from abstracts, maps, and head-
ings to identify the most relevant sections are the order of the day. 
The book is arranged into ten chapters following a logical, geo-
graphical sequence. 

Chapter 1 is the key chapter in the book. It provides an insight 
into some of the major difficulties encountered when synthesizing 
information into a book-length treatment. Contra Duellman's Pref-
ace remark, it is hardly surprising that "no modern synthesis of 
amphibian distributions exists." The scope of the subject is im-
mense and the available information, detailed for some species, is 
almost non-existent for many/most others. Worse is the lack of a 
robust phylogenetic framework for a vertebrate group whose im-
portance as an indicator of the state of the environment is becom-
ing increasingly acknowledged. Progress in zoogeography is se-
verely hampered by deficiencies in our knowledge of phylogeny 
at low, medium, and high levels. 

In Chapter 1, Duellman sensibly used input from the other eight 
authors as well as Frost (1985) and his own (1993) additions and 
corrections to Frost's Amphibian Species of the World, to derive 
statistics relating to geographical distributions. The lack of a sound 
systematic arrangement of the Anura is immediately evident (see 
p. 2). It is ironic that the most stable scheme—that for the 
caecilians—is the one that has received least attention. Duellman 
comments that the classification he follows does "not necessarily 
reflect the phylogenetic relationships of many family-groups of 
amphibians," and that this is "especially evident" in the case of 
neobatrachian families, citing Ford and Cannatella (1993) as his 
reference. Duellman's Table 1:1 does not follow Frost (1985) or 
Duellman (1993) in at least one respect; in those references 
Ascaphus was placed in the Leiopelmatidae. Can Ascaphidae have 
come from Ford and Cannatella (1993)? No, it does not appear (as 
such) in that paper where the authors solemnly inform their read-
ers that Ascaphus truei is one of the two anuran clades, Ascaphus 
being monotypic, the name Ascaphus being redundant with the 
taxon truei (!). Duellman's Table 1:1 also retains the Discoglossidae 
in the sense of including three Palaearctic genera—namely Alytes, 
Bombina, and Discoglossus; Ford/Cannatella split Bombinatoridae 
off from the Discoglossidae, separating Bombina from Alytes and 
Discoglossus. Can the listing of families have derived from 
Duellman (1975)? No, because it includes the Mantellidae, not 
recognized in that paper. Small wonder then, that "present famil-
ial classification does not reflect the phylogenetic relationships of 
many family-groups of amphibians;" one is tempted to ask "Which 
familial classification?" How easily new classifications/ 
rearrangements of amphibian families arise with no justification 
for changes given! In a different vein, the criticism of celebrities 
and politicians who support the conservation of so-called 'fash-
ionable' groups like birds and mammals is regrettable. It should 
be possible to argue for amphibian conservation without deriding 
the claims of other groups and their supporters. The section on 
"Threats to Amphibian Diversity" is excellent—at first; a pattern 
which is also followed in the sections on 'Declining Amphibian 
Populations' and 'Future Challenges.' The argument that scien-
tific collecting accounts for "less than 1% of the annual regulated 
take of amphibians and reptiles" (`Harvesting and Collecting' p. 
18) leaves itself open to the criticism that without it there would 
be a 1% reduction in the pressure on natural populations. If the 
conservationist is sincere in his/her aim to conserve, he/she should  

do all they can to pose no additional threat. How many field work-
ers have really tried to explore alternatives to collecting? The con-
servationist lobby might reasonably pose the question: "Which 
has primacy—amphibian conservation or the right of the individual 
to do research on amphibians?" The comment "Because of the 
burgeoning amount of international, national, and state regulations. 
biologists and conservationists are frustrated in their efforts to 
obtain the kinds of documentation necessary for their research." 
( 'Declining Amphibian Populations' p. 19) sounds like special 
pleading. Comments in the same vein are to be found under 'Fu-
ture Challenges' ( `Legislation') where the author recommends that 
scientific collection be separated from commercial regulation "with 
the implementation of scientific procedures placed in the hands of 
scientists." Surely even "informed biologists" do not actually make 
laws (p. 25), nor can they be presumed to be any less disinterested 
in the outcome of legislation which may affect their professional 
activities than those who are "unduly influenced by commercial 
considerations." If research funding is to be provided by outside 
agencies ("private foundations," "national and multinational cor-
porations"), the actions of the researchers they fund will reflect 
upon the image of the companies concerned, and companies will 
legitimately demand to be consulted on research procedures and 
ethics. 

Chaper 2—Duellman and Sweet on amphibians of Nearctic 
North America—was especially well written. The maps and the 
information in this chapter will be welcomed by undergraduate 
and graduate students. Information comes thick and fast making 
this, like most of the other chapters in the book, a valuable refer-
ence work. The section on 'Natural Regions of North America' 
was very useful but I found the use of specialist terminology a 
little intrusive—what is a `craton,' an 'exotic terrane,' when were 
the Ordovician, the Taconian, Acadian, and Appalachian episodes, 
where was the Iapetus Ocean, and what is 'an orogenic episode'? 
All these terms appeared in less than 10 lines of text; a glossary 
would have been welcome. The volume of fascinating informa-
tion on the plethodontid salamanders made me realize—yet 
again—what a superb group they are for an aspiring researcher. 
Just the 'right' number of species, occupying a well defined geo-
graphical region with a wonderful balance between what is known 
and what is open to future discovery, accompanied by a good sup-
porting literature. Graduate students seeking a research topic, take 
note. The section on Historical Biogeography was particularly in-
teresting, likewise that on Phylogeny and Patterns of Distribution. 
The statement that the only Mesozoic anuran definitely assigned 
to a family is Paradiscoglossus americanus ignores the claim of 
Scotiophryne from Montana and Wyoming described by Estes 
(1969), which provides additional evidence for the presence of 
the predominantly (though not exclusively) European family 
Discoglossidae in North America. I suspect there are others. 

Jonathan Campbell's contribution on Middle American amphib-
ians (Chapter 3) was a particularly enjoyable read; his interest and 
expertise in the subject is evident. Jargon still presents an occa-
sional problem for the uninitiated: "...elevation and resulting adi-
abatic lapse rates..." and "...the complexity of edaphic condi-
tions..." No explanation is offered for these terms but I did learn 
that terranes are "regions of distinctive geology, bounded by faults." 
Maps and tables are plentiful but not overdone. Campbell's chap-
ter is characteristically well written and well thought out; gradu- 
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ate students intending to carry out fieldwork in Middle America 
will greatly appreciate his note on areas most in need of study (p. 
114). In fact, for the newcomer to research on the amphibians of 
this region, the text is full of useful items of information, from 
data on rainy seasons, dry periods, and vegetation zones. 

Hedges had the benefit of writing on a fascinating 
zoogeographical region—the West Indies (Chapter 4). His is a well-
balanced contribution, which is unfortunately marred by poor qual-
ity diagrams and proof reading. The inclusion of dendrograms of 
the biogeographic regions based on estimates of amphibian faunal 
similarity was a good idea. Unfortunately, all but one of these 
dendrograms are out of synch with their text—a fault that could, 
and should, have been corrected at proof stage. The dendrogram 
for Cuba appears within the text for Jamaica, that for Jamaica un-
der Hispaniola. The one for Hispaniola is in its proper place, while 
those for the Puerto Rican Bank and the Lesser Antilles are to be 
found under the Lesser Antilles and Bahamas Bank respectively, 
while the Bahamas Bank having only two species, Osteopilus 
septentrionalis and Eleutherodactylus planirostris, does not qualify 
for a dendrogram of its own. The quality of the maps was variable 
throughout the book, but they were poor in this chapter and, per-
sonally, I found the unaligned maps of Jamaica and Hispaniola 
particularly irritating. The amphibian density maps for Cuba 
(Fig.4:8) and Hispaniola were the worst, spoiled by converging 
contour lines. Fig. 4:17 conveys little and the arrows indicating 
the total area of each island are missing. I would also like to know 
how, in respect of Eleutherodactylus pezopetrus, a single locality 
"encompasses a range in elevation." One oddity I did pick up; 
Hedges referred to an important and "relatively small radiation of 
bufonids" as the Bufo peltocephalus group. In doing so, he either 
ignores the existence of the genus Peltophryne Fitzinger, 1843, 
which is endemic to the Greater Antilles, or else fails to provide 
comment or reasons for preferring their inclusion in an already 
unwieldy and speciose Bufo. No mention of Peltophryne is made 
in the paragraph on endemism in the West Indian amphibian fauna 
spanning pages 227-228. 

Duellman obviously did the lion's share of the work on this 
volume, not only acting as Editor but also writing two chapters as 
sole author and co-authoring a third (reviewed above) with Samuel 
Sweet. One of these chapters (Chapter 5) covers South America—
a region with the highest species density (more than 1700 spe-
cies)—the Neotropics. Duellman's comments about the amphib-
ian fauna being the richest in the world-1742 species in 140 gen-
era and 16 families—echo Darwin's comments about stepping out 
into a tropical forest for the first time. For once, presenting the 
information in hard figures provided a fascinating perspective on 
the origins and diversity of the South American fauna. 94.4% of 
the amphibians in South America are anurans, and the remaining 
5.6% are still significant in that approximately one-half of the 
world's caecilian species are to be found here. The region sup-
ports 64.8% of the world's species of Hyla, only 22% of Bufo and 
a minute 1.3% of all Rana spp. (only three species). This chapter 
was a massive undertaking and Bill Duellman fully accomplished 
his task. To complain about the quality of the maps sounds paltry 
but I hope that it might be possible to improve their quality in 
subsequent editions. 

Borkin (Chapter 6) may have had only some 10% of the species 
that Duellman had to contend with, but the land surface area, to- 

pology, and climatic range of his region—North Africa, Europe, 
Western Asia, and the old Soviet Union—coupled with a litera-
ture in a diversity of languages made his task far from 90% easier! 
As Duellman says in the Preface, Borkin has provided a great serv-
ice to western herpetologists in opening up the eastern European 
and Russian literature. Eurasia spans from the Atlantic to the Pa-
cific an area with an enormous diversity in landscape and climatic 
conditions (from below sea level to the Himalayan chain of moun-
tains, from arctic temperatures to hot deserts). There has been a 
significant growth in systematic studies and, not mentioned by 
Borkin, a growth in phylogenetic interpretation of taxa. This trend 
has the possibly unfortunate effect of proliferating species. But 
perhaps the most significant barrier to progress has been the "lack 
of a tradition in herpetology to analyze the distribution of am-
phibians throughout the Palearctic as a whole." This understates a 
situation which Borkin attempts to, and succeeds in, putting right. 
Borkin's case for regarding the Arabian Peninsula as part of the 
Afrotropical Realm is unconvincing; it is not proven or even well 
substantiated. His argument hinges chiefly on an interpretation of 
relationships of members of the genus Bufo, which I personally 
regard as incorrect. The evidence, such as it is, suggests the Ara-
bian Peninsula is part of the Palearctic as is Iran, areas best con-
sidered as transition zones with a primarily Palearctic fauna—a 
status even more appropriate in the case of Afghanistan, Pakistan, 
and northwestern Nepal. Not so northwestern India, the amphib-
ian fauna of which is best described in Borkin's own words: "Some 
Palearctic species have infiltrated into northwestern India." Dubois' 
description of the Himalayas as part of the Tibetan zoogeographical 
region is appropriate, since it comprises (as Borkin neatly says) 
"two secondary centres of independent faunal differentiation." I 
liked the section on the southeastern boundary of the Palearctic; a 
real problem zone but an area of intense biogeographical interest. 
The maps in this chapter are excellent, the best in the book; per-
haps Duellman should have put Borkin as OC in charge of maps! 

The chapter by Zhao on the amphibians of temperate eastern 
Asia is one of the shortest in the book, just 22 pages (Chapter 7), 
the same length as Tyler's on the Australo-Papuan area (Chapter 
10). In both cases this is a surprise given the number of species in 
each of the two areas. Like Borkin, Zhao has been instrumental in 
opening up a fauna of an area and its associated literature to west-
ern audiences. The area of this region he had to deal with is half as 
large again as Australo-Papua, and two-thirds the size of South 
America, yet it is the least well explored. Zhao comments with a 
refreshing honesty that he has little or no personal knowledge of 
the landscapes and environments in much of this part of the world 
(hardly surprising in an area approaching 12 million square 
kilometers), and that the survey he presents must be regarded as 
preliminary, providing only a rough picture of amphibian distri-
bution patterns in the region. As Zhao comments, some species 
are conspecific with others, others are cryptic species within a 
complex and there are many new taxa awaiting description. Zhao's 
contribution must have been one of the most difficult to write be-
cause of the paucity of information. I expect it will provide a fresh 
impetus for renewed interest in this important yet enigmatic re-
gion. 

Inger provides a useful treatment of the distribution of southern 
Asian amphibians (Chapter 8). His comments echo the problems 
arising from the lack of stable phylogeny at almost any taxonomic 
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level, which provides an impediment to further progress on inter-
preting amphibian distribution patterns. Inger follows Ford and 
Cannatella (1993) without really explaining why (except for not-
ing that little else is available). There is an element of opinion 
unsupported by evidence in this chapter—Ford and Cannatella 
(1993) is adopted; Frost (1985) is followed; Dubois' (1992) ar-
rangement of the Ranidae is disliked but partially followed none-
theless—an action which he explains "does not signify thoughtful 
agreement with Dubois's (sic) decisions." This comment is fol-
lowed immediately with "On the other hand, parts of Dubois's 
classification probably will be supported by future phylogenetic 
studies." These comments, and the attitudes expressed by Duellman 
in his introductory chapter, Frost (1985), Ford and Cannatella 
(1993), and Dubois (1992) in their papers, go some way towards 
providing an explanation for the currently perceived state of taxo-
nomic chaos. There is a tendancy for authors to bemoan the litera-
ture on anuran taxonomy and to express a critical opinion based 
on gut-feeling. This practice pervades the literature either on, or 
citing the results of, anuran systematics. Inger provides examples 
of this practice in action. "I also use Limnonectes as defined in 
Dubois (1987), except for those moved to Hoplobatrachus by 
Dubois (1992), although the phylogenetic basis for this taxon is 
dubious; further study almost certainly will establish the paraphyly 
of this group." (my italics). Nonetheless, Inger's chapter provides 
a useful review of the current literature on southern Asia. 

John Poynton's chapter on amphibian distributions in sub-Sa-
haran Africa, Madagascar, and the Seychelles provides an excel-
lent synthesis of the available data on a difficult region (Chapter 
9). If the comment: "The preliminary nature of this treatment needs 
to be emphasized at the outset" was justified at the beginning of 
the chapter, it is scarcely so by the end. I understand the sentiment 
that much about the amphibian fauna remains unknown to us, but 
I do not believe that it follows that we are in the state of ignorance 
about the African fauna that Poynton seems to suggest. Africa is a 
continent of contrasts; climate and topology interact to create many 
different regions and ecological niches. While the land surface 
area to the north of the equator exceeds that of the south, there is a 
greater area above 1000 meters in the south. Add to this extensive 
climatic and vegetation changes (even over historical time) and 
the scenario is one of extremely complex faunal zonation. Links 
with South America to the west—Madagascar and India to the 
east and (less frequently mentioned), with Antarctica and Aus-
tralia to the south and southeast, when Africa formed a central 
part of the southern supercontinent Gondwanaland—demonstrate 
the significance of Africa in any understanding of global distribu-
tions of both fauna and flora. I enjoyed Poynton's description of 
the biogeographical regions and provinces, and his advocacy of 
an Afrotemperate fauna—the latter is a significant contribution to 
the understanding of African amphibian zoogeography. 

Tyler's chapter on the distributions of Australo-Papuan frogs 
was disappointing. It is hard to believe that the amphibian fauna 
of the "entire region" really is as poorly known as is claimed. 
Revised estimates of species numbers and a rapid increase in spe-
cies descriptions are a global phenomenon—in some parts of the 
world at a faster rate than in Australia. It would have been inter-
esting to have had an objective basis for the comments that "Per-
haps only 50% of the fauna has been described" (Abstract) and "I 
suspect that the total fauna of New Guinea includes about 400  

species, about twice the number known today." A diagram to show 
discovery rates of amphibians against time as included by other 
authors e.g., Duellman and Sweet (N. America), Hedges (West 
Indies), Duellman (South America), Borkin (Eurasia and N. Af-
rica)—the last two surely more arduous to produce than the equiva-
lent for Australia—would have gone some way towards provid-
ing some justification for these claims. The 'Material and Meth-
ods' section is really 'Description of the Regions,' with the last 
paragraph referring to sources of data for the species lists in sepa-
rate appendices for Australia and New Guinea and Australo-Papuan 
archipelagos and islands. The best sections are the 'Physical Com-
ponents' section and the very brief 'Patterns of Amphibian Distri-
bution' but even these read more like an expanded abstract than 
sections in a major contribution. Tyler mentions having to write 
this chapter while suffering a prolonged period of ill health; the 
assistance of a co-author would have been invaluable. 

This is an excellent book, and it was a genuine pleasure to re-
view. It will be an important addition to libraries in natural history 
museums and university biology departments. Unquestionably one 
of the most important books on amphibians to appear in the last 
decade or so, it should be drawn to the attention of, and read by 
biogeographers working on other groups. Amphibian systematists 
and zoogeographers will undoubtedly want to have their own copy. 

LITERATURE CITED 

DUBOIS, A. 1987. Miscellanea taxinomica batrachologica (I). Alytes 5:7-
95. 
	. 1992. Notes sur la classification des Ranidae (Amphibiens 

Anoures). Bull. Mens. Soc. Linn. Lyon 61:305-352. 
DUELLMAN, W. E. 1975. On the classification of frogs. Occ. Pap. Mus. 

Nat. Hist. Univ. Kansas. 42:1-14. 
	 1993. Amphibian Species of the World: Additions and Correc- 

tions. University of Kansas Mus. Nat. Hist., Spec. Publ. No. 21.372 
PP. 
	 AND L. TRUEB. 1986. Biology of Amphibians. McGraw-Hill Book 

Company, New York. 670 pp. 
EsirEs, R. 1969. A new fossil discoglossid frog from Montana and Wyo-

ming. Breviora (328):1-7. 
FORD, L. S., AND D. C. CANNATELLA. 1993. The major clades of frogs. 

Herpetol. Monogr. 7:94-117. 
FROST, D. R. (ED.). 1985. Amphibian Species of the World. Association of 

Systematics Collections and Allen Press Inc., Lawrence, Kansas. 732 
pp. 

HEATWOLE, H. (ED.). 1994 —. Amphibian Biology. Surrey Beatty & Sons. 
New South Wales. 

MCDIARMID, R. W., AND R. ALTIG. 1999. Tadpoles. The Biology of Anuran 
Larvae. University of Chicago Press, Chicago. 444 pp. 

VIAL, J. L. (ED.). 1973. Evolutionary Biology of the Anurans: Contempo -

rary Research on Major Problems. University of Missouri Press, Co-
lumbia. 470 pp. 

Plethodon variolatus (South Carolina Slimy Salamander). Illustration 
by Michael G. Frick. 

266 	 Herpetological Review 31(4), 2000 



Herpetological Review, 2000.31(4267-268. 

© 2000 by Society for the Study of Amphibians and Reptiles 

General Zoology or Systematic Natural History. Volume III. 
Amphibia, by George Shaw. 1802. With an introduction, George 
Shaw and the Herpetology Volume in His Series, General Zool-
ogy, by Hobart M. Smith and Patrick David. Facsimile Reprint by 
Society for the Study of Amphibians and Reptiles. 96 + vi + [2] + 
312 + vi + [1] + 303 pp. Hardcover. US $75.00 plus shipping. 
ISBN 0-916984-48-6. 

GLENN M. SHEA 
Department of Veterinary Anatomy and Pathology 

University of Sydney, New South Wales 2006, Australia 

e-mail: gshea@mail.usyd.edu.au  

In a herpetological world which is now dominated by the En-
glish language and with systematics codified by an International 
Code of Zoological Nomenclature, it is difficult to imagine herpe-
tology at the beginning of the nineteenth century. Less than a half-
century since Linnaeus published the final edition of his Systema 
Naturae, the vast majority of taxonomic publications since then 
had been in Latin, German, French, or Dutch. Many of the new 
names were based on earlier scanty, often fanciful descriptions by 
travellers unfamiliar with biology and willing to uncritically ac-
cept and publish the tales of fellow travellers. Access to the litera-
ture was difficult, with researchers mostly working in isolation 
and with limited resources, and in most cases, without any field 
experience with their subjects. 

Working with all these constraints, George Shaw, Keeper of 
Natural History at the British Museum, produced four works in 
English that have had a major impact on herpetology, although 
none was conceived as predominantly herpetological in nature. In 
1790, he named five lizards and one frog and provided descrip-
tions and illustrations of several additional snakes and lizards in 
the natural history Appendix to John White's "Journal of a Voy-
age to new South Wales" (reprinted 1962 by Angus and Robertson, 
Sydney, with a facsimile reprint published 1971 by Arno Press, 
New York; see also Nelson 1998, and Bauer 1999). In 1794, he 
produced a more specifically zoological publication, "The Zool-
ogy of New Holland" (facsimile reprint 1998 by the Friends of the 
State Library of South Australia, Adelaide), which named another 
two new Australian reptiles, including the first turtle. These two 
publications introduced the herpetofauna of Australia to the rest 
of the world. 

In 1789, in collaboration with Frederick Nodder (later replaced 
by Elizabeth and then Richard Nodder), he began a multivolume 
series, "The Naturalist's Miscellany," which was to continue pub-
lication until his death in 1813, after which it was continued until 
1817 by his successor, William Leach, under the title "The Zoo-
logical Miscellany." Herpetological accounts covering a variety 
of species appeared in these volumes. 

Finally, in 1800, he began the series "General Zoology," which 
appeared in 14 volumes, bound as 28 parts. As with "The 
Naturalist's Miscellany," the series was incomplete on his death, 
and was later completed by J. F. Stevens, with the last volume 
appearing in 1826. Volume Three, covering "Amphibia" in two 
separately bound parts (Testudines, Ranae, Lacertae in one, Ser-
pentes in the other), appeared in 1802. Shaw, like Linnaeus, in- 

cluded reptiles in the Class Amphibia, although recognizing an 
Order Reptilia within it to include chelonians, anurans, urodeles, 
crocodilians, and lizards, the latter three under the classification 
Lacertae. Serpentes, on the other hand, included anything limb-
less or almost so, and so covered amphisbaenians, caecilians, and 
several serpentiform lizards and urodeles. 

These two volumes were not only the first post-Linnean herpe-
tological publication of world-wide scope in English, but were 
also specifically written for a popular audience. They drew to-
gether the earlier accounts of a diverse range of authors and com-
bined them with Shaw's own observations on collections in En-
gland, providing a starting point for herpetology in England and 
at the British Museum and leading directly to the nineteenth cen-
tury dominance of Gray, Gunther, and Boulenger in herpetology. 
As a popular work, they are profusely illustrated, with 140 black 
and white plates plus a frontispiece for each part. Although Shaw 
stated that these were "engraved principally by Mr. Heath," who 
signed 86 plates, 16 other artists are also indicated (Hill the next 
most frequent [37 plates], the others being Arnoldi, Barnfield, 
Bateman, Beale, Blakemore, Brown, Coates, Dixon, Grant, 
Harwood, Reading, Russell, Stalker, Strafford, and Wilson, none 
of whom contributed more than two plates). Additionally, many 
of the illustrations presented are copied from earlier works, only 
some of which are indicated (as a contribution to tracing the source 
of these illustrations, I note that the plates of Australian reptiles, 
plates 16, 65, 81, 110 and frontispiece to Part II, are redrawn from 
illustrations first appearing in White's "Journal of a Voyage to 
new South Wales," and Shaw's "Zoology of New Holland," with 
the illustrations of the Muricated Lizard (plate 65) and the two 
snakes (frontispiece and Plate 110) being reproduced in reverse, 
and with an extra terminal coil added to the Crimson-sided Snake). 
The quality of the illustrations therefore varies markedly, from 
accurate and beautiful representations to the bizarre (e.g., the two 
illustrations of the Horned Toad on plates 48 and 49, while many 
of the snake plates are sufficiently horrific to turn a sensitive child 
off herpetology for life!). As a popular work, it is also not exclu-
sively taxonomic in nature, Shaw having incorporated as much 
natural history information as he could glean from his sources, 
together with tales of the potency of various snake venoms and 
even some quotes from Latin classics and poetry (e.g., pp. 368-
369). The result is far from the dry taxonomic literature that was 
to dominate for the next century. 

This facsimile reprint of Volume Three of the General Zoology 
by the SSAR combines both sections under a single set of covers, 
and prefaces them with an extensive (96-page) introduction by 
Hobart Smith and Patrick David. The facsimile is of the usual 
high SSAR standards of printing and binding. In comparison with 
an original copy I examined in the University of Sydney library (a 
copy which is stamped Museum Zoologicum Universitatis Frid. 
Guil. Berolin., and which was obtained by the University of Sydney 
from the family of herpetologist Dene B. Fry—it carries Fry's sig-
nature and the date 26.iii.1914), the plates in the facsimile are a 
little darker. This has led to loss of detail on darker parts of some 
plates. 

The Introduction begins with a brief documentation of the little 
that is known of Shaw's life. Initially trained in religion, he served 
as a parish deacon for several years, before beginning medical 
training. After a few years in medical practice, he was employed 
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by the British Museum from 1791 until his death, first as Assis-
tant Keeper then Keeper of the Natural History collections (see 
also Hankel 1998). Shaw's publications were predominantly syn-
thetic and popularist. In addition to his General Zoology and 
Naturalist's Miscellany series, his two other major publications 
were multivolume bibliographic reviews of natural history litera-
ture (Philosophical Transactions Abridged, 1809) and compila-
tions of his public lectures (Zoological Lectures, delivered at the 
Royal Institution, 1809). With his attention drawn towards public 
education, his museum duties suffered, and opinion of his activi-
ties in the latter direction is largely negative. 

The majority of Smith and David's Introduction is a thorough 
exploration of the identity of the more than 400 species listed by 
Shaw and identification of his sources of information for each 
taxon. Possibly reflecting time constraints in preparation, Shaw's 
species accounts are inconsistent in style and quality. His acknowl-
edged sources are often abbreviated, which may not have been a 
problem for the contemporary reader, but creates difficulties for 
the modern reader. In addition to simply summarizing previous 
descriptions, Shaw also introduced a number of new names, both 
new names for previously described taxa and new species descrip-
tions. 

Because he drew extensively on an earlier literature for his new 
species, a literature that was also available to other herpetologists, 
many of his new species are junior synonyms. However, he also 
made use of his access to English collections unavailable to conti-
nental workers (predominantly the British Museum and Leverian 
Museum), and the new species he described from specimens at 
hand are often still recognized. Of 108 new species described by 
Shaw, 26 are considered to be valid by Smith and David. A few 
additional names (e.g., Boa palpebrosa, Coluber crucifer, Coluber 
sagittatus) are overlooked and unused senior synonyms of names 
in wide current use, and about 20 additional names, particularly of 
snakes, are not assignable to a specific taxon. A few additional 
species mentioned by Shaw were presented by common names 
only, and would not be formally named until much later. Among 
the 26 valid species are such well-known names as Rana 
catesbeiana, Ambystoma (as Lacerta) maculatum, Geochelone (as 
Testudo) radiata, Python regius, Chrysopelea (as Coluber) ornatus 
and Bitis nasicornis, and a geographic coverage of North, Central 
and South America (9 species), Asia (14 species) and Africa (3 
species). 

Smith and David's assessments are not confined to Shaw's new 
names. In considering the status of all names appearing in the 
General Zoology, they also consider the status of a number of names 
proposed by Linnaeus, Laurenti, Molina, and Schneider, among 
others. 

The bibliography, presenting full citations for the identifiable 
literature cited by Shaw, is a tool of tremendous value, an intro-
duction to a literature that is now difficult to trace. In SSAR tradi-
tion, it includes numerous notes on authorship, publication dates, 
and editions that will assist the bibliographer. 

My only significant criticism is that on a number of occasions, 
Smith and David apply Article 23(9) of the new (1999) edition of 
the Code of Zoological Nomenclature to reject unused senior syn-
onyms (not all of them Shaw's) of names in current usage. How-
ever, they do not fully abide by the requirements of this Article 
and its related articles. The new Article, aimed at maintaining sta- 

bility of nomenclature, allows rejection of an unused senior syn-
onym (which becomes a nomen oblitum) and retention of the jun-
ior synonym in use (which becomes a nomen protectum) without 
recourse to the ICZN in certain circumstances. The senior syn-
onym must not have been used as the valid name since 1899, and 
the junior synonym must have been used in more than 25 works 
by a minimum of ten authors during the past 50 years. In invoking 
Article 23(9), Smith and David do not demonstrate the latter in 
any instance, nor do they explicitly state that the former applies. 
Hence their actions are not valid. This Article will undoubtedly 
prove a headache for editors wishing to minimize the length of 
papers, but these requirements must be followed in order for Ar-
ticle 23(9) to be applied. 

This criticism apart, the SSAR edition of Shaw's General Zool-
ogy will appeal to a wide readership, from the non-specialist in-
terested in temporarily experiencing a past world or seeking un-
usual illustrations, to systematists, historians, and bibliographers 
from a wide range of backgrounds. 
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This book covers the fauna of frogs and toads in the savanna 
belt of the entire West Africa, from Cameroun and Chad west-
wards. It gives a careful and detailed treatment of all the species 
known from this area, with strong emphasis on their biology. The 
book is the result of the author's work in Comoe National Park, 
northeastern Cote d' Ivoire, where he has spent 19 months over a 
four year period studying tadpole ecology. 

Strictly speaking the book does not cover the Amphibia, but 
only the Anura. Like many people, the author presumably regards 
the gymnophiones merely as advanced earthworms, not deserv-
ing the attention of real herpetologists! 

The book is an English version of his Amphibien der 
Westafrikanischen Savanna originally published in 1996 (reviewed 
in Herpetological Review 28:218). Compared to the German ver-
sion the text has been extended somewhat, the literature citations 
have been brought up to date, the quality of the black and white 
photos of biotopes has been improved considerably, the number 
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of color photos has been increased, and a CD with the voices of 
some frogs has been added. 

The West African Amphibia fall into three distinct faunas or 
guilds: one connected with moist evergreen forests, another asso-
ciated with savannas, and a third found in dry gallery-forests and 
patches of dry forest and farmbush within the savanna belt. This 
book deals with the two latter faunas. Somewhat confusingly, the 
author, in his very brief general chapter on the West African sa-
vanna belt, uses the term forest for what is conventionally called 
Guinea savanna. This vegetation zone is characterized by scat-
tered trees in an otherwise grassy habitat, is subject to frequent 
burning, and harbors a typical savanna frog fauna. 

The author mentions that this book originally was planned as a 
monograph of the frogs of Comod National Park, but that the lack 
of accessible literature for many of the genera caused him to ex-
pand its scope. Such an extension has its advantages and disad-
vantages. One advantage is that a book covering the entire area is 
obviously far more useful than one about Comoe alone. A disad-
vantage is that the author's familiarity with the species necessar-
ily must be very uneven (although fortunately, most West African 
savanna and farmbush species are so widespread that the majority 
of the forms occur in Comoe). Despite the broader scope of the 
book as a whole, however, the author's original plan is still evi-
dent. For example, in the introductory chapter describing the en-
vironment 12 pages are devoted to a detailed description of Comoe 
National Park, while West Africa as a region is given a mostly 
cursory description on a single page. 

'Wel has used the literature exhaustively, but has used mu-
seum collections only to a very limited degree. The book is an 
exercise in literature extraction, to a degree that reminds one of 
the proverbial German thoroughness in scientific publications. 
Every bit of information throughout the book is followed by me-
ticulous literature references. This makes the book very useful, 
but it also makes reading very bumpy and sometimes tedious. For 
example, the paragraph on the distribution of Hoplobatrachus 
occipitalis includes a list of the countries where the species oc-
curs, followed by 83 references which occupy half a page! In spite 
of its length, such a list of references is of limited use since there 
is no direct link between particular countries and specific refer-
ences, so if one needed to check who has recorded the species for 
Sudan, all of the references would need to be searched. 

The sections on geographic ranges thereby are not only long 
and difficult to work with, but suffer greatly from the total lack of 
distribution maps. Such maps would have been most useful, not 
only to illustrate the distributions at a glance, but to provide more 
precision than a mere listing of countries allows. 

An example of the coarseness of presenting only country records 
and of the danger of relying on literature without checking the 
actual specimens is seen in the distribution of Afrixalus dorsalis. 
According to the text, it is widely distributed not only in West 
Africa but also in the greater part of Central Africa, namely Gabon, 
Congo, R.D. Congo, Angola, and the Central African Republic. In 
fact the species is only found outside of West Africa in a narrow 
belt along the Atlantic coast from Cameroun to Angola. A map 
would have also shown that the record from the Central African 
Republic is suspiciously outside the species' range (in fact the 
record represents A. vittiger, the confusion stemming from the name 
leptosomus being variously associated with both species). Rodel  

does, in a note, mention the correct range of the species, but al-
most as an afterthought. 

This raises the question of how selective one should be with 
distribution data, especially data from older papers for which iden-
tifications have not recently been verified. Rodel tends to accept 
all records, including older ones, at face value, although for some 
species he does use a question mark for such doubtful records. In 
my opinion he nevertheless includes too many records that are 
unchecked and therefore suspect. Museums and older publications 
are full of misidentified specimens. I believe that one should, es-
pecially in a non-technical book such as this, restrict rather than 
expand distributional data. In the Copenhagen database of distri-
bution of African Amphibia it has thus been the policy to omit 
doubtful, unchecked old records, especially those on the periph-
ery or outside of the known range. 

Voices are of paramount importance for anuran taxonomy, since 
they are the primary species-specific characters in many groups. 
Sonograms and oscillograms are presented for the species Rodel 
has encountered in Como& Quite apart from the question whether 
oscillograms provide information not contained in the sonograms, 
both types of representations are reproduced so poorly that they 
are of very little use. This is a pity, and difficult to understand 
since much better sonograms of almost all the species have been 
published elsewhere. A CD is included with the voices of 24 out 
of the 51 species covered in the book, plus some "soundscapes" of 
Comoe N.P., compiled by Ulmar Grafe. The quality is high, but 
again one would have preferred that the many voices available 
from other workers be included. Only then would the voices have 
been really useful for the field worker, especially in difficult gen-
era, such as Ptychadena and Phrynobatrachus, where species are 
easier to identify by voice than by appearance. 

It is likewise a rather annoying peculiarity that, while the author 
is most keen to use all available literature, with very few excep-
tions he uses only his own illustrations, even when much better 
illustrations have been published elsewhere or in cases in which 
figures borrowed from other works would have made valuable 
additions (e.g., species not encountered by the author in the field). 
Had he been more willing to utilize such published illustrations 
%Mel could have presented sonograms of almost all species (in-
stead of only those from Come) and could have provided better 
drawings of male throats (e.g., Phrynobatrachus, Kassina, and 
Hyperolius). 

The meticulous descriptions of tadpoles, including possible dif-
ferences between species in the same genera, are a valuable con-
tribution. These descriptions include electron micrographs of 
mouthparts of most species as well as many observations on tad-
pole ecology (the subject of a separate book by the same author). 

The book ends with a very informative general chapter on the 
biology of the anuran communities in the savanna and gallery for-
ests in Comoe National Park and with an extensive list of litera-
ture. 

In spite of criticisms expressed here of many details, Mark-Oliver 
Rodel's book is a very thorough and valuable contribution to the 
systematics and biology of the little known anuran fauna in the 
savanna and dry gallery-forests of West Africa. It combines a most 
impressive literature extraction with many original field observa-
tions from Comoe National Park. 
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This book represents an updated and expanded edition of The 
Reptiles and Amphibians of Maine (Hunter et al. 1992). Like its 
predecessor, Maine Amphibians and Reptiles provides a general 
introduction to the herpetofauna of Maine that is directed prima-
rily toward the amateur naturalist. While the core of the book has 
changed little since the first edition, several new features have 
been added that significantly increase the book's utility for non-
specialists. Regrettably, however, several aspects of the original 
edition that limited the book's usefulness among herpetologists 
remain unchanged in the new edition. 

The book opens with a brief preface, followed by several short 
introductory chapters. The first and second chapters provide cur-
sory overviews of the evolution, natural history, and physiology 
of amphibians and reptiles, respectively. Both of these chapters 
are rather brief (two pages each), and focus only on the most fun-
damental aspects of amphibian and reptile biology. The following 
chapter is a brief synopsis of the physical geography of Maine and 
its influence on the distribution of amphibians and reptiles within 
the state. While this chapter may be potentially useful for inter-
preting biogeographical patterns, I believe its utility in this capac-
ity would be greatly enhanced with the inclusion of a topographi-
cal map of the region. The fourth chapter, dealing with conserva-
tion, details the most serious threats facing the state's herpeto-
fauna and the steps that are being taken to counter these threats. 
Included in this chapter is a useful table that gives the current 
status of all amphibian and reptile species listed as endangered, 
threatened, vulnerable, or of special concern in the six New En-
gland states and five provinces of Atlantic Canada. Finally, the 
introductory section of the book concludes with a short chapter on 
finding and enjoying amphibians and reptiles, as well as a brief 
overview of the regional range maps that were incorporated into 
the new edition. 

The introductory chapters are followed by a checklist of Maine 
amphibians and reptiles and a 16-page gallery of color photographs. 
In the checklist, subspecific names are given only for those spe-
cies that are represented in the state by multiple subspecies. While 
this was presumably done to make the checklist less daunting to 
the non-specialist, I found this convention to be awkward and un-
balanced. The color photographs represent a new and valuable 
addition to the book. Although the quality of the photos is some-
what variable and one (of Nerodia sipedon) is printed upside-down, 
nearly all provide a greater level of detail than that which is found 
in the line drawings that accompany each species account. As a 
result, the book is now more likely to be useful for purposes of 
identification. 

The remainder of the book's text is devoted almost entirely to 
accounts of the 38 species of amphibians and reptiles that occur  

(or have occurred historically) in Maine, including both the 
introduced mudpuppy (Necturus maculosus) and the extirpated 
timber rattlesnake (Crotalus horridus). These accounts were 
contributed by 27 different authors, ranging from amateur 
naturalists to professional field biologists. As a result of the number 
of authors and their diverse backgrounds, the species accounts vary 
somewhat in coverage, use of references, and overall quality. This 
potentially distracting heterogeneity is limited to some degree, 
however, by the consistent format adhered to by the authors. Each 
account consists of six to eight sections: Description; Voice (for 
anurans only); Taxonomic Status (for species having multiple 
subspecies); Distribution and Status; Habitat; Reproduction; Diet; 
and Interactions with People and Other Animals. In general, the 
species accounts have changed little since the first edition. Most 
have been revised minimally to incorporate information from recent 
studies published between 1991 and 1998. However, the accounts 
of the spotted turtle (Clemmys guttata) and wood turtle (Clemmys 
insculpta) were contributed by new authors and have been entirely 
rewritten. Also new to this edition are line drawings illustrating 
some of the diagnostic characters useful for identification purposes 
for each of the four orders of amphibians and reptiles that occur in 
the state. While these figures are useful additions, they do not 
include all of the characters that are referred to in the text. For 
instance, the number of dorsal scale rows is given as a diagnostic 
character to distinguish Storeria dekayi from Storeria 
occipitomaculata, but the figure summarizing the external 
morphology of snakes neither labels the dorsal scale rows nor 
illustrates how to count them accurately. 

In general, the species accounts provide accurate information 
and sufficient detail for the intended audience. However, I did 
notice two errors in terminology in these accounts. First, in both 
the description of Bufo americanus (p. 73) and the figure illustrat-
ing the external morphology of anurans (p. 71), the parotoid glands 
are referred to as 'parotid glands.' Second, in the account of 
Terrapene carolina (pp. 148-149), the upper jaws are referred to 
as the 'upper mandible.' 

Following the species accounts is a short chapter dealing with 
"hypotheticals" (species that are known from nearby states or prov-
inces but have not been documented in Maine), "accidentals" (va-
grants that occur only sporadically in Maine, e.g., sea turtles), and 
"other oddities" (exotic species that have been found in the state 
but have not become established). This is then followed by a key 
to Maine's amphibian eggs. This key is one of the most valuable 
of the new additions to this book. In fact, its utility and simplicity 
prompted me to wonder why no key was included for adults. 

The final section of the book is devoted to the geographical 
distributions of individual species within the State of Maine. Sepa-
rate maps are provided for each species, documenting their known 
distributions by township according to records derived from the 
Maine Amphibian and Reptile Atlas Project (MARAP). Species 
occurrences are plotted onto the maps according to 3 or 4 differ-
ent levels of verification: 1) a specimen was collected or photo-
graphed; 2) a specimen was handled, then released; 3) a specimen 
was seen, but not captured; and 4) a specimen was heard, but not 
captured (applicable to anurans only). I was pleased to see the 
increased size of the range maps in this new edition, which makes 
them much easier to read than those in the original edition. How-
ever, I was disappointed to see that many conspicuous gaps still 
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exist in these range maps, despite the incorporation of approxi-
mately 1200 new MARAP records. This undoubtedly results both 
from the natural tendency to focus search efforts on rare species 
(often having highly restricted ranges) and from Maine's relatively 
low population density (the lowest of any state east of the Missis-
sippi River). I also thought that it was unfortunate that no effort 
was made to incorporate distributional data from museum speci-
mens. Despite these criticisms, however, these maps serve as use-
ful preliminary approximations of species distributions and will 
hopefully motivate both amateur naturalists and professional field 
biologists to intensify their searches for amphibians and reptiles 
in Maine's less populated areas (such as central and western 
Aroostook County). 

Given its reasonable price, I can recommend this book to non-
specialists with few reservations. New additions such as the color 
photographs, the key to amphibian eggs, and the included com-
pact disc with recordings of anuran vocalizations have substan-
tially increased the book's overall utility. While the book was not 
written for herpetologists, it nevertheless stands as one of the most 
comprehensive modern accounts of the herpetofauna of any New 
England state. Although herpetologists will likely find Klemens 
(1993) to be a more useful resource for a general account of New 
England's amphibians and reptiles, anyone having a specific in-
terest in the herpetofauna of Maine should buy this book. 
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Erratum 

In the March 2000 issue (vol. 31, no. 2, page 108), the range 
extension note for Aulura anomala by Borges-Nojosa and 
Caramaschi was listed under Gymnophiona, when it should have 
appeared under Amphisbaenia. 

Bufo americanus (American Toad). USA: New York: Tompkins County. 
Illustration by J. B. Grant. 
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