
plicable to other elements of pattern. Future advances in technol-
ogy (i.e., ambystomatid pattern-recognition software, Ravela and 
Gamble 2004; D. Church, pers. comm.) will automate the process 
of identifying individuals. Pattern recognition research is progress-
ing in the field of facial recognition (Zhao et al. 2000), and this 
emerging body of literature (and associated products) can have 
practical applications for wildlife biology. Even with automated 
pattern recognition, a subset of computer-determined individuals 
may require validation using methods similar to the process we 
present (see also Whitehead 1990; whale fluke identification). Re-
gardless of method, some assessment of bias is useful in evaluat-
ing whether a technique violates the assumptions of capture-re-
capture modeling (specifically 1) that marks are not lost during 
the period of study and 2) observers can recognize marked indi-
viduals, and do not designate marked individuals as new captures). 
Validation of data subsets can allow investigators to evaluate a 
marking approach, and thereby qualify the derived estimates of 
population size or trend. 
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Although the Surinam Toad (Pipa pipa) was originally described 
in 1758 (as Rana pipa by Linnaeus), published information on the 
biology of this species has been slow to accumulate. The limited 
information available has been derived largely from preserved ma-
terials and observations of a few captive specimens. This note re-
views the biology of the species, details original observations on 
reproductive behavior in captivity, aims to dispel some persistent 
misconceptions, and offers recommendations for captive husbandry 
in the interest of stimulating further research. 

The Surinam Toad occurs widely throughout northern South 
America and is certainly one of the strangest and most fascinating 
of all anurans. From its morphology to its reproductive mode, this 
species is strikingly different from what we think of as "typically 
anuran." Pipa pipa is extremely depressed (dorso-ventrally flat-
tened) and has a broad, triangular head with several fleshy sen-
sory protuberances, a huge mouth, and tube-like nostrils. These 
traits combine to produce a bizarre appearance uncannily similar 
to that of the Mata Mata Turtle, as noted by Rabb (1969) and 
Armburst (1979). At 10-20 cm body length, their size is equally 
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impressive. Although the common name 'toad' suggests otherwise, 
pipids in general are primarily aquatic frogs that rarely venture 
out of water. However, they have been observed moving over land 
in the wild (Buchacher 1993; Deuchar 1974; Hewitt and Power 
1913; Myers and Carvalho 1945; Pefaur and Cardoso 1992; Pough 
et al. 1998; Wager 1965; Zippel, pers. obs.) and will readily leave 
open-top aquaria. 

Pipids tend to inhabit murky or swampy water where their vi-
sion is likely obscured and they rely on tactile cues delivered 
through the sensitive protuberances on their face and fingertips 
and through their lateral-line systems. Schuette and Ehrl (1987) 
discussed in detail the structure and function of the fingertips as 
tactile organs. The eyes of Pipa pipa are very small and antero-
laterally placed (see misconception #7 below regarding their abil-
ity to see). Rabb (1969) offered that wild Surinam Toads are known 
to eat "crayfish and small spiny catfish;" Duellman (1978) found 
two relatively large fish—"an Erythrinus erythrinus (Erythrinidae) 
30mm long and a somewhat smaller pimelodid catfish"—in the 
stomach of a wild 78 mm Surinam Toad. Captives will eat almost 
any appropriately-sized animal or piece thereof (see husbandry 
recommendations below). Their small forearms seem to move in 
a single plane, from in front of the face to the open mouth. They 
execute this movement repeatedly as they sift through benthic 
debris looking for food. The hind legs are large and powerful with 
heavily webbed feet and are used for propulsive swimming. The 
hind foot even has a spade, similar to that in Scaphiopus, which 
might be used for burrowing into loose benthic substrate. 

Male Surinam Toads might be slightly smaller than females and 
have thicker forearms. Males have a pointed, down-turned cloaca; 
in females, the cloaca is thicker, rounder, and upturned (Schirette 
and Ehrl 1987). The female cloaca in swollen, reproductive con-
dition is illustrated in Rabb and Snedigar (1960) and clearly pho-
tographed in Armburst (1979), Rabb (1961), Schuette and Ehrl 
(1987), and Shibuya (1968) (see misconception #3, below). Males 
call year-round, particularly at night, but with greater frequency 
and intensity in the breeding season, which might be annual (Palmer 
1994) or semi-annual (Schuette and Ehrl 1987). The call is pro-
duced by the striking of two small bones in the larynx (Rabb 1960). 
Single clicks are thought to be a challenging territorial call, while 
the more rapid series of clicks is probably a mating call (Rabb and 
Rabb 1963a). Schtiette and Ehrl (1987) provided sonogram and 
frequency data. Males can be extremely territorial, and male-male 
combat involves head butting, grappling, biting, snapping, swoop-
ing, and kicking (Rabb and Rabb 1963a). 

Breeding Behavior.—Certainly one of the more interesting and 
scrutinized aspects of Pipa biology is the bizarre behavior involved 
in reproduction. Amplexus is inguinal and can last for several days 
before oviposition. In all seven species of Pipa, the maneuvers 
involved in amplexus result in the eggs being deposited on the 
dorsum of the female. Here they are engulfed by the hypertrophy-
ing, tumescent integument and are incubated for periods of weeks 
to nearly half a year, depending on the species. In P. carvalhoi 
(Brazil), P. myersi (eastern Panama), and P. parva (northeastern 
Colombia and northwestern Venezuela), the eggs develop into tad-
poles, which are released into the water after 3-4 weeks and filter 
feed until they metamorphose into aquatic froglets 2-3 months 
later. In P. arrabali (Guyana, Surinam, eastern Venezuela, and 
northern and central Brazil), P. aspera (Surinam), P. pipa (Colom- 

bia, Venezuela, Guyana, Surinam, French Guiana, Ecuador, Peru, 
Bolivia, Brazil), and P. snethlageae (Brazil), the eggs develop di-
rectly into froglets before being released into the water after ges-
tation of two to nearly five months (Table 1). 

That the eggs are brooded within the dorsum of the female 
Surinam Toad has been known since 1705 (Merian, fide Schuette 
and Ehrl 1987); however, it was not until a series of captive breed-
ings at the Brookfield Zoo in the late 1950s and early 1960s that it 
was revealed how the eggs got there (Rabb 1961; Rabb and Rabb 
1960, 1963a; Rabb and Snedigar 1960). Although this species has 
been bred at other zoos and by private individuals, observations 
and data are rarely published. Several other institutions or indi-
viduals, in Germany (Armburst 1979; Jahn 1982; Schuette and 
Ehrl 1987), Japan (Iwasawa 1979; Iwasawa and Tanaka 1980, 1993, 
1994; Shibuya 1978), England (Bartlett 1896; Sclater 1895) and 
the US (Drewes 1977; Tenny 2002), have published articles re-
garding reproduction in Pipa pipa. Summaries of oviposition and 
gestation data (Table 1) and growth and development data (Table 
2) are provided herein. 

I was fortunate enough to observe a single successful breeding 
event, which is herein compared to the three documented breed-
ing events (all involving a single female, two with the same male) 
at the Brookfield Zoo. All reproductive behaviors occurred as docu-
mented by Rabb and colleagues with one exception: the amplectant 
pair observed by me used a modified form of the ovipositional 
"turnover." According to Rabb and Rabb (1960, 1963a), the ovi-
positional turnover consists of two distinct rotations, one about 
the longitudinal axis (an ascending sideways half-roll) resulting 
in an inverted or upside-down position near the water surface, 
followed by one about the transverse axis (a descending head-first 
half-roll) returning the pair to an upright position on the substrate 
(Fig. 1A). Note: It is not a simple, circular somersault (see mis-
conception #1 below). By my observations, the turnover sequence 
began with the amplectant pair at rest on the tank floor. As previ-
ously documented, the female pushed off sideways with a hind 
foot to begin the rotation about the longitudinal axis. However, 
the pair immediately flipped into the upside down position about 
10 cm from the bottom, not near the water surface. From here, 
they swam backwards using jerky motions of the hind limbs and 
moved upwards into a vertical head-down position; it was during 
this movement that the eggs were released and rolled forward on 
the dorsum of the female. From the vertical position, the turnover 
was completed normally, and concluded with the typical tilted, 
resting position (Fig. 2). 

The significance of this modification is unclear. It is not a func-
tion of water depth, i.e., that this pair had less vertical water space 
than the animals at Brookfield, and the initial longitudinal rota-
tion left them too near the substrate to complete the transverse 
rotation. The Brookfield enclosure was actually shallower (see 
comments below in misconception #2 regarding water depth re-
quired for breeding). The frogs observed by me had 40 cm of ver-
tical water available, but utilized only the lower 20 cm. Alterna-
tively, this modified behavior pattern might represent variation 
among females: all three breedings at Brookfield forming the ba-
sis of the original descriptions involved the same female, two with 
the same male (Rabb and Rabb 1963a). In other documented breed-
ings where turnover behavior was actually observed, variations 
similar to what I observed have been depicted or described. Ac- 
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TABLE 1. A summary of oviposition and gestation data in Surinam Toads (Pipa pipa). 

# Eggs Yolk # Eggs # Froglets Gestation 2  Reference 
oviposited diameter (mm) implanted' emerging (d) 

6.35 40-114 Wyman 1854 
(N = 6) 

80-90 0 at 21°C Sclater 1895 
(N = 1) 

80 Deckert 1917 
50-60 

96 6 76 20 77-136 
at 21-27°C 

Rabb and Snedigar 1960 

66 55 Rabb and Rabb 1960 

105 103 0 at 25-27°C Rabb and Rabb 1963a 
78 62 

190 25 62 at 24°C Drewes 1977 

273 6 184 Shibuya 1978 

208 208 0 Armburst 1979 

250 192 52 105-139 Schuette and Ehrl 1987 
250 193 24 129-145 

both at 26 ± 2°C 

73 5 68 0 Iwasawa and Tanaka 1994 
128 115 0 
130 130 0 
138 106 0 
167 163 0 
183 173 5 75 at 24 ± 2°C 
230 159 0 
283 184 0 

-70 90 at 21 ± 3°C Palmer 1994 

60-64 59 57 70-88 
at 29°C 

R. Haeffner, pers. comm. 

143  72-77 
at 25-26°C 

B. Johnson. pers. comm. 

27 83-100 
at 24-27°C 

K.C. Zippel, pers. obs. 

' - the difference between # eggs oviposited and # implanted represents the lost infertile eggs and a few lost fertile eggs; infertile eggs might become 
attached prior to falling off, but are not implanted as are most fertile eggs. 

- gestation values include only animals that survived, omitting premature births. 
- nine of these died within the first month. 

cording to the photographs in Shibuya (1978), the pair made their 
initial rotation about the longitudinal axis immediately, as did the 
animals I observed, such that they were upside down just above 
the substrate, not at or near the water surface. Armburst (1979) 
used the words "Salti riickwarts" or backward somersault to de-
scribe the maneuver, suggesting a backward-moving component 
to the ovipositional turnover. Translated from German: "A back-
wards somersault brought the animals into a nearly vertical posi-
tion, head down." He also offered that the eggs were always re-
leased when the pair was in the vertical head-down position. His 

Figure 3 clearly shows the animals in a head down position per-
pendicular to the substrate and the legend reiterates that this is 
when oviposition occurs. As with my observations, there is a back-
ward moving component to the maneuver, and eggs were laid dur-
ing the vertical head-down component. Iwasawa and Tanaka (1994) 
also observed that oviposition occurred after the pair rotated trans-
versely "when they reached mid-water rather than near the water 
surface ..." Sughrue (1969) showed a pair from the Brookfield 
breedings inverted just over the substrate, a position that likely 
would not allow a transverse roll without first some backward or 
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FIG. 1. The ovipositional turnover of Pipa pipa as observed by Rabb and colleagues. A. The original figure (Fig. 2) from Rabb and Rabb (1960), 
which might be misleading in its use of arrows connecting the different phases of the turnover using a circular format. B. My re-interpretation of the 
original: Position A has been moved directly under Position B and a straight vertical arrow connects the two. Note also the gray horizontal bar, which 
represents the longitudinal axis of the amplectant pair, the axis around which the first rotation occurs. 

upward-moving movement. Eventually, Rabb (1973) changed his 
language, describing the location of the upside-down position and 
oviposition as "mid-water" without further explanation. 

It is clear that the ovipositional acrobatics of Pipa pipa are more 
variable than is commonly assumed and are not clearly under-
stood. Repeated observations, under captive conditions or prefer-
ably in the species' natural habitat, are required to determine the 
"normal" sequence. 

Misconceptions.—In addition to my observations suggesting an 
element of variety in Pipa pipa ovipositional behavior, there are 
seven misconceptions that I wish to help dispel. Although several 
of these have been previously addressed throughout a disparate 
set of literature, some authors continue to miss them. These clari-
fications are herein summarized in one document, in the hope that 
the myths are not perpetuated in future works. 

1. According to Rabb and Rabb (1960, 1963a), the ovipositional 
turnover consists of two distinct rotations: one about the longitu-
dinal axis (a sideways ascending half-roll) leading to momentary 
pause in an inverted or upside-down position near the water sur-
face, followed by one about the transverse axis (a descending head-
first half-roll) returning the pair to an upright position on the sub-
strate (Fig. 1). It can also sometimes include a backwards-swim-
ming component during oviposition whereby the pair remains near 
the substrate (see discussion above, and Fig. 2). In either case, it 
is not a simple, circular somersault. This complex maneuver is 
photographed in Rabb (1961, unfortunately plates are printed in 
reverse order, per Rabb and Rabb 1963a,b), Shibuya (1978), and 
Sughrue (1969). However, it is still often described and illustrated 
as a circular somersault, both in the hobbyist/popular (Drewes 
1977; Jahn 1982; Mattison 1991; Staniszewski 1995; Walls 1995; 

Zimmerman 1995) and academic secondary (Halliday and Adler 
2002; Stebbins and Cohen 1995; Zug 1993) literature. This might 
be the result of misinterpretation of the Fig. 2 illustration in Rabb 
and Rabb (1960), recreated here in Figure 1A, which uses a circu-
lar format to show the different phases of the maneuver connected 
by arrows, thereby giving the misleading impression of a com-
plete circular motion. I believe Rabb himself must have realized 
the confusion created; a later publication of this figure (1973) re-
placed the semi-circular arrow between A and B with a wavy ar-
row more vertical in orientation. I believe these figures would be 

FIG. 2. The ovipositional turnover as observed by KCZ. Note that Posi-
tion A has been omitted from this figure as it occurs largely in the same 
space as, and would be obscured by, Position B. That Position A occurs is 
assumed in this case; it would appear exactly as it does in Fig. 1. Ovipo-
sition occurs during the jerky backward movements transitioning Posi-
tion B to C. 
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0 
	

21-27 	 0.31-0.41 
(mean = 0.36, N = 6) 

0 
	

24 ± 2 	mean = 15.6 
	mean = 0.41 

(N = 5) 
	

(N = 5) 

0 

0 

0 

0 

70 days 

4 months 

5 months 

6-8 months 

8 months 

1 year 

24 

26 ± 2 

23 ± 1 

26-27 

26-27 

26-27 

24±2 

26 ± 2 

24 ± 2 

26 ± 2 	52-110 
(mean = 75) 

17 

18 

13-19 

11-18 

57 

110 	 near adult size 

81 	 57 	 spermatogenesis 

40-70 

90 	 62 

TABLE 2. A summary of growth and development data in captive Surinam Toads (Pipa pipa). 

Time 	Temp. 	Length 
	

Weight 
	

Sexual 
	

Reference 
post emergence 	(°C) 

	
(mm) 
	

(g) 
	 maturity 

1 year 

1 year 	23 ± 1 	50 

1 year 	24-27 

15 months 

2 years 	 77-210 
(mean = 131) 

3+ years 

6+ years 

cloacal dimorphism 

males calling 

males calling 

oviposition 

males "capable of breeding" 

"maturity" 

Rabb and Snedigar 1960 

Iwasawa and Tanaka 1994 

Drewes 1977 

Schuette and Ehrl 1987 

Palmer 1994 

R. Haeffner, pers. comm. 

R. Haeffner, pers. comm. 

R. Haeffner, pers. comm. 

Iwasawa and Tanaka 1994 

Schtiette and Ehrl 1987 

Iwasawa and Tanaka 1994 

Schtiette and Ehrl 1987 

Schuette and Ehrl 1987 

Palmer 1994 

K.C. Zippel, pers. obs. 

Schtiette and Ehrl 1987 

Schuette and Ehrl 1987 

Palmer 1994 

Rabb 1969 

a more accurate reflection of Rabb's text if they used a truly verti-
cal arrow to transition from Position A (on the substrate) to Posi-
tion B (inverted) and had Position B directly above Position A. 
Thus, the movements include a longitudinal rotation during a di-
rect vertical ascent, and a transverse rotation during a semicircu-
lar descent (Fig. 1B). Such a non-circular ovipositional maneuver 
occurs in other species of Pipa (Plunk 1996; Weygoldt 1976) and 
in some, but not all, non-pipine pipids (Rabb 1973; Salthe and 
Mecham 1974). 

2. As a result of the circular somersault misconception, some 
authors have suggested that Surinam Toads require deep water for 
breeding to complete the "full circle" (e.g., Armburst 1979; Palmer 
1994, Tenny 2002). Tenny recommended nearly 1 m of vertical 
water depth to allow for the ovipositional maneuvers; Palmer 
(1994) offered that anything less than 107 cm would result in fail-
ure of fertilization and implantation. This notion of required depth 
is also not uncommon in the zoo community. However, few of the 
successful breedings have had such depth available; in fact, most 
took place in surprisingly shallow water, not even twice the SVL 
of the adults. The original Brookfield breedings took place in a  

70-liter tank (comparable to the industry-standard 20-gallon) (Rabb 
and Rabb 1960) and 28 cm of water depth (Rabb and Snedigar 
1960). Drewes (1977) used a standard 15-gallon aquarium. The 
Toronto Zoo used a 150-liter tank with 25-cm deep water (B. 
Johnson, pers. com). Iwasawa and Tanaka (1993, 1994) offered 
35 cm of vertical water. Armburst (1979), Schuette and Ehrl (1987), 
and the Denver Zoo (R. Haeffner, pers. com .) provided access to 
as much as 50 cm, while Palmer (1994) apparently offered —120 
cm. However, no other author described how much of the water 
column was actually utilized by the amplectant pair during breed-
ing. I presented them 40 cm of water, of which they utilized only 
the lower 20 for their nuptial acrobatics. Palmer (1994) claimed 
annual success for 12 continuous years as a direct result of offer-
ing deeper water. He claimed that each ovipositional `backflip' in 
deep water is accompanied by a close second backflip solely for 
fertilization, something which did not occur for him in shallow 
water. However, he offers no real data for comparison. This sec-
ond fertilization maneuver has not been noted by anyone else 
working with P. pipa, other species of pipines (Plunk 1996; 
Weygoldt 1976), or other non-pipine pipids with nuptial acrobat- 

64 	 Herpetological Review 37(1), 2006 



TABLE 3. A summary of food items consumed by captive Surinam Toads (Pipa pipa). All whole-animal food items live unless 
otherwise noted. 

Adults 	 Froglets 
	 Reference 

worms, fish 

"frogs"' 

strips of beef muscle and liver, guppies 

goldfish, frozen smelt and whitebait 

live and dead fish, earthworms, 
beef heart strips 

earthworms, fish, fish fillets, 
rodent pups, freshwater shrimp 

strips of pig liver, goldfish 

large nightcrawlers, live goldfish 

goldfish, nightcrawlers 

worms, centrarchids and cyprinids 
5 cm total length 

tubifex, cyclops 

brine shrimp, tubifex 

blackworms, small guppies 

tubifex, daphnia; small goldfish and 
chopped nightcrawlers by 28 days 

blackworms, aquatic field sweepings 

Sclater 1895 

Deckert 1917 

Rabb and Snedigar 1960 

Drewes 1977 

Armburst 1979 

Tenny 2002 

R. Haeffner pers. corn. 

K.C. Zippel pers. obs. 

tubifex, daphnia, mosquito larvae, 	 Schiiette and Ehrl 1987 
guppies 

tubifex 	 Iwasawa and Tanaka 1993, 1994 

small sections of redworms, 	 Palmer 1994 
guppies, slivers of liver 

1  - the author was relating this information from a colleague maintaining the Pipa in the field in Trinidad and speculated that these were Leptodactylus 

sp., further stating that fish were offered but refused. 

ics (Rabb 1973; Salthe and Mecham 1974). 
3. In several hobbyist articles and books, authors have referred 

to an 'extensible ovipositor' in the female (e.g., Staniszewski 1995). 
The source of this falsehood comes from the 1896 paper by Bartlett, 
in which he unknowingly describes a pathologic condition of pro-
lapse in one ovipositing female that died shortly after breeding. 
Although female Pipa spp. in breeding condition do show a dis-
tinct swelling of the cloacal lips, to 4 cm diameter (Schuette and 
Ehrl 1987), there is no cloacal tube with which the male maneu-
vers the eggs onto the dorsum of the female. Rabb and Snedigar 
(1960) made this point offering an illustration of a normal swollen 
female cloaca, and Rabb and Rabb (1960) and Schuette and Ehrl 
(1987) reaffirmed it, yet the misinformation continues to persist. 

4.The eggs are not received into a honeycomb-like structure on 
the back of the female, as is sometimes reported in the hobbyist 
literature (e.g., Staniszewski 1995). Rather, they roll between the 
venter of the male and the slightly swollen dorsum of the female, 
where they adhere beginning near the vent and advancing anteri-
orly. The skin then swells up around the eggs and they sink into it, 
forming the individual chambers. This process can take as few as 
two (Iwasawa and Tanaka 1994) or as many as 10 days (Rabb 
1961). 

5. The stroking behavior of the amplectant male has been the 
subject of some speculation. Rabb and Rabb (1960) observed this 
behavior 11 times near the end of oviposition, both before a turn-
over and after a trip to the surface for air. The male was reported 
to swing his hind leg forward alongside the female's back, as far 
forward as the back of her head, and this movement was inter-
preted as stretching or a mechanical stimulus for inducing ovipo- 

sition. It was observed again late in a subsequent breeding, after 
the female had gone into a swimming frenzy when frightened by a 
camera flash, and re-interpreted as an expression of dissatisfac-
tion on the part of the male (Rabb and Rabb 1963a). In Sughrue 
(1969), it was called "a stimulating gesture." It was later shown in 
male P carvalhoi that the stroking movements of the male's hind 
feet facilitate egg adpression (Mattison 1993; Weygoldt 1976; 
Zimmerman 1995). Eventually, this behavior was clearly observed 
in P pipa as well: Jahn (1982) observed and provided photographs 
of "sweeping movements" of the hind legs of an amplectant male, 
movements which served to direct the eggs to "the right place" 
and "firm them down." [One otherwise reputable book reports that 
it is the hindlimbs of the female that distribute the eggs across her 
own back (Stebbins and Cohen 1995).] My observations of P pipa 

agree with those of Jahn (1982): the amplectant male clearly used 
his hind feet to reach forward and adpress those eggs that fell onto 
the anterior portion of the female's dorsum. Rabb (1961) and Rabb 
and Rabb (1960) had previously attributed implantation of the eggs 
to the male's clasp and adpressed head, which is undoubtedly the 
case for the more posteriorly deposited eggs. However, as am-
plexus is inguinal, the anterior portion of the female's dorsum is 
not reached by the male's overlapping venter and chin. Indeed, 
Rabb and coworkers observed only two eggs deposited anterior to 
the midbody region, and thus this potential function of the stroke 
was not apparent them. This stroking behavior would be espe-
cially useful in pipines, and is in fact most frequently seen, late in 
the ovipositional period when eggs are being deposited furthest 
from the male's head, or before and after movements where egg 
loss is likely, such as those involved in breathing, turnovers, or 
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fright. Of course, the stroke might be multifunctional, also serv-
ing to stimulate or manipulate the female, as Rabb suggested. In-
deed, the stroke is also seen in several non-pipine pipids (Rabb 
and Rabb 1963b) for which egg adpression is not a concern. The 
occurrence of the behavior in several genera in the small family 
suggests it might be a shared characteristic, perhaps for female 
stimulation or manipulation. However, for pipines, it would ap-
pear to be an exaptation that now assists with egg adpression. 

6. Embryos do not receive sustenance from the female (e.g., 
Jahn 1982; Halliday and Adler 2002). Although froglets weigh 
more than eggs (Rabb and Snedigar 1960; Wyman 1854), their 
dry weights are the same (Rabb 1961). However, the embryos do 
appear to be receiving some essential substance or hormone from 
the brood pouch, as fertile eggs that fail to attach develop for ap-
proximately two days, to the same stage as eggs becoming envel-
oped at that time (Iwasawa and Tanaka 1994). In addition to not 
providing significant nutrition, the pouch might not be particu-
larly well vascularized, as previously reported (Rabb and Snedigar 
1960 and therein). Rather, it is lined with a hypertrophied epider-
mis (Iwasawa and Tanaka 1994), so the embryos might not even 
be exchanging respiratory gases with the female. Wyman (1854) 
observed in preserved specimens how the larvae tend to sit on top 
of the yolk, where they are nearest to the water and in an ideal 
location for external gas exchange. Iwasawa and Tanaka (1994) 
described how embryos sometimes protrude their highly vascu-
larized transparent "tails" from the pouches late in gestation, pos-
sibly using the structure as a gill analogue. Rabb (1961) first de-
scribed the highly vascularized tail and speculated on its possible 
role as a respiratory organ prior to its resorption three weeks be-
fore emergence. Rabb and Snedigar (1960) observed a similar struc-
ture in late abortions and early births, but were clear to state that 
this is not a tail, rather it is a vascularized sac protruding from the 
cloaca. However, Rabb (1969) no longer made the distinction and 
wrote "Respiration may be helped by a thin membranous out-pock-
eting from the cloaca, which possibly represents the remains of 
the tadpole tail." 

7. Pipa pipa has incredibly small eyes. However, they are not 
blind or particularly visually impaired, as some authors suggest 
(e.g., Palmer 1994; Staniszewski 1995; see also comments in 
Armburst 1979). In fact they see quite well and respond to keep-
ers peering into their enclosures without the vibrational cue of 
foot movement (pers. obs.). They will also come up to the surface 
to beg for food when they see a keeper and can readily learn to 
hand feed, gaping to receive their rations (Armburst 1979; Deckert 
1917). 

Husbandry Recommendations.—Breeding Pipa pipa in captiv-
ity has proven challenging. Given the right conditions, newly im-
ported animals will readily engage in amplexus, but rarely ovi-
posit. Unfortunately, most ovipositions that do occur end with all 
the eggs falling from the female's back. After a decade of working 
with the species, Brookfield only managed to produce offspring 
in two of eight breedings (Sughrue 1969). Toronto Zoo produced 
five offspring from a single fertile clutch, despite over a dozen 
breeding attempts by the frogs (B. Johnson, pers. comm.). Iwasawa 
and Tanaka (1994) managed success in only one of eight breed-
ings. Even in full-term pregnancies, perfectly formed froglets some-
times die in or shortly after exiting the maternal chambers (Schuette 
and Ehrl 1987; pers. obs.). Rabb and Snedigar (1960) and Iwasawa  

and Tanaka (1993) tried using hormones to induce and maintain 
breeding condition, but met with negligible success. In the inter-
est of promoting better husbandry to provide more opportunities  
for studying breeding behavior, I offer the following husbandry 
advice: 

—Re-create a neotropical swamp. These large frogs need a lot 
of room to move around, and the more volume offered, the easier 
it will be to maintain water quality. A standard 55-gallon aquarium 
is minimal for a pair or maybe two if the filtration system is robust 
and sized to meet their biological filtration needs (see below). Cattle 
tanks or even small swimming pools are ideal for groups. Water 
depth is not so important (see misconception #2, above). Water 
should be warm (24-27°C), soft, acidic (pH = 6.5-6.9 using sph-
agnum or peat moss, tea bags, and/or oak leaves, which also ben-
eficially stains the water with tannins), and murky (direct light 
limited). Excellent substrata include Java moss, sphagnum moss  
(slow to break down, but monitor pH), and leaf litter. The latter 
two take some time to waterlog, but provide excellent cover (psy-
chological well being) for the frogs. Avoid putting heaters in the 
tank with the animals, as they might wedge themselves behind the 
tube and get burned when it activates. I have observed this in P. 
parva on more than one occasion. To avoid this risk, place the 
heater in a sump. 

—Monitor water quality. pH can change, and biological wastes  
accumulate rapidly, especially in smaller tanks. Pipids generate 
copious amounts of ammonia (Cragg et al. 1961), which must be 
removed with manual water changes (can become a daily require-
ment) or with robust biological filtration. Aeration is not so im-
portant for pipids, which rely heavily on pulmonary respiration. 
but it is important to maintain adequate bacterial colonies in the 
biological filters (see Zippel 2001). A high dissolved oxygen con-
tent might also be required for the embryos (see below). 

—Provide good food in abundance. Avoid strips of meat or or-
gans and rodent pups (see Table 3), which seem unnatural. Feed 
live fish of the appropriate size, but avoid the exclusive use of 
goldfish, which are fatty and possibly cause hypervitaminosis D 
(Frye 1992). Also feed earthworms or nightcrawlers from clean 
sources (some are reported to be toxic [Schuette and Ehrl 19871), 
and when they are available, one can supplement with freshwater 
shrimp, other crustaceans, and tadpoles. 

—Odor is a very important breeding stimulus for P. pipa (Rabb 
and Rabb 1963a) and other pipids (Rabb 1963b). Try to maintain 
males in tanks isolated from the females and isolated from each 
other. This way, when animals are finally introduced, the encoun-
ters are novel and elicit the genuine responses that are gradually 
lost during the acclimation of cohabitation (pers. obs.). Isolated 
animals should be fed well, and kept in relatively shallow warm 
water. See Palmer (1994) regarding the use of cooler maintenance 
temperatures, although this paper offered so few data that it is 
difficult to gauge success relative to warmer temperatures. When 
they are to be introduced, put them into a deeper (preferably sev-
eral feet, but 45 cm will suffice), cooler (to 21°C) tank to simulate 
conditions of flooding from the onset of the cool, rainy season. 
Schuette and Ehrl (1987) successfully used a similar temperature 
change regime, as did Rabb and Rabb (1963a), unintentionally. 
The Denver Zoo actually raised temperature (water level same) 
from 26 to 29°C to stimulate breeding. 

—Light quality and duration have been shown to have a signifi- 
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cant effect on induction of spawning in two species of African 
pipids. Savage (1965) showed that Xenopus laevis spawns more 
readily in the presence of light vs. complete darkness. Rabb and 
Rabb (1963b) induced spawning in an inactive group of 
Hymenochirus boettgeri by moving them from under indoor arti-
ficial lighting to outdoor natural lighting. The effect of light, how-
ever, might occur indirectly via an increase in the concentration of 
an algal metabolite (Savage 1965). Commercial Xenopus breed-
ers keep their isolated males under intense light to simulate the 
dry season insolation. Palmer (1994) claimed photoperiod decline 
is important to stimulate breeding in P. pipa but did not state how 
or to what extent it was manipulated. 

- The role of auditory cues in inducing reproductive readiness 
has yet to be fully explored. Rabb (Rabb 1973; Sughrue 1969) 
was able to induce oviposition in isolated female Xenopus laevis 
and Pipa parva simply by playing back the calls of males. Most 
keepers realize that a metallic tap on the tank can induce calls 
from the males. Drewes (1977) commented on the role of a nearby 
garbage compactor in initiating amplexus in his animals. I have 
heard my males call vigorously in response to a nearby air condi-
tioner, and especially in response to the low, rumbling frequencies 
of an electric bass guitar. 

- The inclusion of certain snails, specifically Indian Tower 
Snails (Melanoides tuberculata), is not recommended, as these 
animals tend to attack the eggs before they can sink into the dor-
sum (Schiiette and Ehrl 1987). 

-Late-term deaths of froglets still in the pouches are not un-
common (e.g., Schiiette and Ehrl 1987, pers. obs.). Drewes (1977) 
had eight such `stillborns' out of 33 full term young. Schuette and 
Ehrl (1987) experienced some full-term deaths and even had fun-
gus attack the female's dorsum. The froglets are moving around 
within the pouch at this stage, and will even feed on live prey 
(Rabb and Snedigar 1960). They are presumably relying on cuta-
neous respiration at this stage, so dissolved oxygen levels might 
be an important factor. Dead froglets should be manually removed 
from the maternal pouches to prevent infection of neighboring 
pouches and of the female systemically. 

- Once froglets are free-swimming, they are very easy to raise. 
Feed them heavily on live food items (see Table 3) and watch 
water quality closely. 

- The tadpole-bearing species will readily consume their own 
young (pers. obs.), while the froglet-bearers do not (Rabb 1961; 
Rabb and Snedigar 1960; Schiiette and Ehrl 1987; pers. obs.). In 
P. parva, hungry cagemates will sometimes also eat newly depos-
ited eggs off the back of a 'gravid' female (pers. obs.); feed heavily 
and isolate accordingly. 
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tions of herpetological subjects for publication in 
Herpeto/ogica/ Review. Generally, original drawings 
should be of a scale that would permit reduction to 
fit a 90-mm wide column. Original art, or high qual-
ity photocopies, should be packaged to ensure safe 
delivery and sent to the Editor. Alternatively, we 
would be pleased to receive material in electronic 
format; consult the Editor for appropriate file for-
mats and sizes. 

Also, we are interested in evaluating outstand-
ing color slides or high-resolution digital images of 
amphibians and reptiles for possible use on future 
HR covers. When reviewing material for submis-
sion, photographers should keep in mind the verti-
cal format of our covers. In addition to highlighting 
outstanding photography, our cover subjects should 
lend themselves to communication of biologically 
interesting information through accompanying text. 
If you would like to have your work considered, 
please contact the Editor prior to sending any ma-
terial. We prefer to review images as JPEG or PDF  
files before requesting examination of original slides. 
Postal and e-mail addresses are listed on the in-
side front cover. 

NATURAL HISTORY NOTES 

The Natural History Notes section is analogous to Geographic Distribution. 
Preferred notes should 1) focus on observations with little human intrusion; 2) 
represent more than the isolated documentation of developmental aberrations; and 
3) possess a natural history perspective. Individual notes should, with few excep-
tions, concern only one species, and authors are requested to choose a keyword or 
short phrase which best describes the nature of their note (e.g., Reproduction, 
Morphology, Habitat, etc.). Use of figures to illustrate any data is encouraged, but 
should replace words rather than embellish them. The section's intent is to convey 
information rather than demonstrate prose. Articles submitted to this section will 
be reviewed and edited prior to acceptance. 

Electronic submission of manuscripts is requested (as Microsoft Word or Rich 
Text format [rtfl files, as e-mail attachments). Authors without the ability to send 
manuscripts electronically may supply hard copy instead. Figures can be submit-
ted electronically as JPG files, although higher resolution TIFF or PDF files will 
be requested for publication. If figures cannot be provided in this format, you may 
send them to the section editor for scanning. Additional information concerning 
preparation and submission of graphics files is available on the SSAR web site at: 
http://www.ssarherps.org/HRinfo.html . Manuscripts should be sent to the appro-
priate section editor: Marc P. Hayes (amphisbaenids, crocodilians, lizards, and 
Sphenodon; mhayesrana@aol.com ); Charles W. Painter (amphibians; 
cpainter@state.nm.us ); Andrew T. Holycross (snakes; holycross@asu.edu ); and 
James Harding (turtles; hardingj @pilot.msu.edu ). 

Standard format for this section is as follows: SCIENTIFIC NAME, COM-
MON NAME (for the United States and Canada as it appears in Crother [2000. 
Scientific and Standard English Names of Amphibians and Reptiles of North 
America North of Mexico, with Comments Regarding Confidence in Our Under-
standing. Herpetol. Circ. 29:1-82; available online at <http://herplit.com/SSAR/  
circulars/HC29/Crother.html>]; for Mexico as it appears in Liner [1994, Scientific 
and Common Names for the Amphibians and Reptiles of Mexico in English and 
Spanish, Herpetol. Circ. 23:1-113]), KEYWORD. DATA on the animal. Place of 
deposition or intended deposition of specimen(s), and catalog number(s). Then 
skip a line and close with SUBMIITED BY (give name and address in full-spell 
out state names-no abbreviations). (NCN) should be used for common name 
where none is recognized. References may be briefly cited in text (refer to this 
issue for citation format). 

Recommended citation for notes appearing in this section is: Lemos-Espinal, 
J., and R. E. Ballinger. 1994. Rhyacosiredon leorae. Size. Herpetol. Rev. 25:22. 

CAUDATA 

AMBYSTOMA T TIGRINUM (Eastern Tiger Salamander). PAE-
DOMORPHIC POPULATION. Examples of paedomorphism 
can be observed in all caudate families (Duellman and Trueb 1986. 
Biology of Amphibians. Johns Hopkins University Press, Balti-
more. 670 pp.). Paedomorphic individuals have been reported in 
several species of the genus Ambystoma, however paedomorphic 
A. t. tigrinum populations have only been reported in Michigan 
(Hensley 1964. Herpetologica 20:203-204). This subspecies oc-
curs in bottomlands, open fields, and deciduous and coniferous 
forests in most of the mid-western and southeastern states (Petranka 
1998. Salamanders of the United States and Canada. Smithsonian 
Institution Press, Washington. 587 pp.), although records in East 
Texas are sparse (Dixon 2000. Amphibians and Reptiles of Texas. 
Texas A&M Univ. Press, College Station, 421 pp.). This is the 
first report of a population of paedomorphic A. t. tigrinum in Texas. 

From 23 Nov to 8 Jan 2005, four paedomorphic Ambystoma t. 
tigrinum were captured in minnow traps placed in a permanent 
farm pond at Camp Tyler ca. 5 km N of Whitehouse, Smith County, 
Texas (32°15.267'N, 095°11.645'W). The pond is located in a horse 
pasture and is ca. 150 m from the closest forest edge. Of the indi-
viduals captured, two males were identified by the presence of 
swollen cloacal vents. The other captures were presumed to be 
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female due to the absence of swollen vents. This observation co-
incides with the breeding season of this subspecies that occurs 
from November through May. Bishop (1943. A Handbook of Sala-
manders. Comstock Publ., Ithaca, New York. 555 pp.) found that 
a population of metamorphosing A. t. tigrinum averaged 104 mm 
TL. The sampled individuals in this population were nearly twice 
as long (mean SVL 89.3 ± 3.2 mm; mean TL 171.3 ± 5.5 mm; 
mean mass 25.12 ± 2.12 g). Each individual was marked subcuta-
neously with a PIT tag, photographed, and returned to the pond. 

From the same sampling effort, five fully metamorphosed Am-
bystoma t. tigrinum were captured (mean SVL 104.4 ± 8.8 mm; 
mean TL 207.8 ± 23.4 mm; mean mass was 287.6 ± 84.3 g). All 
were identified as males by their conspicuously swollen vents. 

Previous experiments with hormones have suggested that low 
activity levels in the hypothalamus, pituitary, and thyroid glands 
influence the retention of larval characteristics in sexually mature 
salamanders (Duellman and Trueb, op. cit.). It is also known that 
various agricultural chemicals may cause abnormalities in amphib-
ians (Pough et al., op. cit.), however no pesticides or herbicides 
are used on the vegetation around this pond (A. Byboth, pers. 
comm.). Therefore, the retention of larval characteristics in this 
population is likely natural. It has been hypothesized that natural 
selection might favor paedomorphic individuals when the terres-
trial environment is unfavorable (Whiteman 1994. Quart. Rev. Bio. 
69:205-221). Lack of refugia or significant leaf litter needed to 
sustain moisture may create a strenuous habitat to traverse. Selec-
tion pressures might therefore favor those individuals that retain 
larval characteristics and remain in the pond. 

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

CRYPTOBRANCHUS ALLEGANIENSIS (Hellbender Sala-
mander). LARVAL DIET. Several studies document the diet of 
adult Cryptobranchus alleganiensis as consisting primarily of cray-
fish, but include fishes and their eggs, aquatic insect larvae and 
adults, worms, mollusks, amphibians (including hellbenders and 
their eggs), aquatic snakes, and scavenged material (Bishop 1941. 
The Salamanders of New York. New York State Mus. Bull. No. 
324:1-365; Nickerson and Mays 1973. The Hellbenders: North 
American Giant Salamanders, Milwaukee Pub. Mus. Publ. Biol. 
Geol No. 1:1-106; Peterson et al. 1989. Southwest. Nat. 34:438-
441). Dietary data of larval C. alleganiensis are lacking, except 
for those raised in captivity, which have successfully been reared 
on brine shrimp and black worms including Tubifex (R. Goellner, 
pers. comm.). This study was conducted to investigate the diet of 
larval C. alleganiensis in the Little River, Tennessee. 

Diurnal skin-diving surveys of the Middle Prong and main body 
of the Little River in the Great Smoky Mountain National Park 
were conducted from 14 June to 30 July 2003, for a total of 118 h. 
Surveys were conducted between 0900 and 1930 h and involved 
2-10 surveyors. Underwater observations coupled with rock turn-
ing were implemented for surveys. Stomach contents of Hellbend-
ers were collected non-lethally via stomach flushing with a 5-cc 
plastic canula filled with river water; stomach contents were pre-
served in 70% ethanol. Hellbender larvae were anesthetized in a 
0.1% tricaine methylsulfonate (MS-222) solution, weighed with  

an Ohaus CS-2000 compact scale, measured using a metric ruler 
for total (TL) and snout—vent (SVL) lengths, and marked via sub-
cutaneous injection of acrylic polymers (Johnson and Wallace 
2002. Herpetol. Rev. 33:29-32). Needles were sterilized in 95% 
ethanol before each use. Larvae were allowed time to fully revive 
from anesthetization before being released at their capture site. 
Global positioning satellite (GPS) locations were recorded at each 
capture site. Qualitative macroinvertebrate samples from each site 
were collected using a D-frame dip net with 500 pn mesh. Rocks 
immediately upstream of the net were brushed for 
macroinvertebrates. All samples were preserved in 70% ethanol. 
Stomach and macroinvertebrate samples were analyzed using a 
Bausch and Lomb 0.7x-3x dissecting scope. 

One large gilled larval C. alleganiensis (13 cm TL, 9 cm SVL, 
17 g) was captured in 80 cm deep water, 205 cm from the bank, at 
20°C water temperature. It was found between two rocks that were 
ca. 8 x 34 x 22 cm and 15 x 48 x 27 cm. Stomach contents in-
cluded remains of Megaloptera, Ephemeroptera (Ephemerellidae 
and Heptageniidae), Diptera pupae, and wings from unidentifed 
aquatic insects. A second non-gilled larval C. alleganiensis (15 
cm TL, 9.5 cm SVL, 18 g) had an empty stomach. 

The stomach sample suggests larger larval and adult aquatic 
insects as the main prey for larval C. alleganiensis in Little River. 
Further sampling will be required to further elucidate the diet of 
larval hellbenders. 

This study was conducted under the Great Smoky Mountains 
National Park Permit GRSM-2003-SCI-0051. We thank K. 
Voorhis, GSMIT's staff and interns, Ripley's Aquarium of the 
Smokies staff, D. Robinson, and K. Landgon for providing con-
tinued support, and K. Krysko for manuscript critique. 

Submitted by AMBER L. PITT*, Great Smoky Mountains In-
stitute, 9275 Tremont Road, Townsend, Tennessee 37882, USA; 
and MAX A. NICKERSON, University of Florida, Florida Mu-
seum of Natural History, P.O. Box 141734, Gainesville, Florida 
32611-7800, USA. *Present address: University of Florida, P.O. 
Box 32611-7800 USA; e-mail: apitt@flmnh.ufl.edu  

HEMIDACTYLIUM SCUTATUM (Four-toed Salamander). 
MORPHOLOGY/PHENOLOGY. Prior to our study 
Hemidactylium scutatum larvae had not been recorded in Maine, 
where the species is listed as Special Concern. We describe field 
characteristics to improve discrimination between H. scutatum and 
larvae of a co-occurring species, Red-spotted Newts 
(Notophthalmus viridescens viridescens) in the field. 
Hemidactylium scutatum larvae are adapted to lentic, low oxygen 
environments and are classified as "pond-type larvae," defined by 
large, bushy external gills and a long fin fold that extends well up 
onto the body near the shoulder region (Petranka 1998. Sala-
manders of the United States and Canada. Smithsonian Institution 
Press, Washington. 587 pp.). Ambystoma spp. and N. v. viridescens 
are co-occurring species with pond-type larvae. Ambystoma spp. 
develop earlier than H. scutatum larvae in our area, but larval N. v. 
viridescens can co-occur with H. scutatum larvae, making field 
identification difficult. Newly-hatched H. scutatum lack balanc-
ers, distinguishing them from newly-hatched N. v. viridescens 
(Bishop 1941. The Salamanders of New York. New York State 
Mus. Bull. 324:11-17; 174-189; Richmond 1999. Ph.D. Diss. Univ. 
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Mc. 1. Comparison of H. scutatum larvae (a) newly hatched (27 June 2004) and (b) near metamorphosis (22 July 2004) 
with N. v. viridescens larvae (25 July 2004) (c) and (d) in Maine. 

Massachusetts, 
Amherst. 305 pp.). 
Balancers may be dif-
ficult to see in the 
field. Identification of 
larval H. scutatum is 
complicated by the 
variable number of 
toes (0-4) at different 
stages of development 
(Bishop 1941, op.cit.), 
however, older H. 
scutatum larvae have 
four toes on each rear 
foot, larval N. v. 
viridescens have five 
(Petranka 1998, op. 
cit.). 

During 2001, we 
collected 2 H. 
scutatum eggs from a 
wetland in Acadia Na-
tional Park (ANP), 
Maine, to identify dis-
tinguishing character-
istics during larval de-
velopment. We incu-
bated eggs in Sphagnum sp. suspended above water in an aquarium, 
and we maintained them to hatching at ambient temperature in a 
shaded, un-airconditioned building. We also captured six larval 
N. v. viridescens from the same wetland and aquarium-raised the 
larvae for comparison with H. scutatum larvae. Organic matter 
and water from the natal pond provided food for the developing 
larvae. We also dipnetted wild larvae from small pools of water 
(11 in ANP; 3 in the University of Maine Demeritt Forest [DF]) in 
late July (i.e., near metamorphosis) 2002-2004 in wetlands with 
high numbers (i.e., 6-33) of H. scutatum nests. 

Captive-hatched and captive-raised larvae.—We observed H. 
scutatum embryos hatching 18 June 2001 at 10 mm total length 
(TL), less than the 11-14 mm TL reported by Bishop (1941, op. 
cit.). By 9 July the H. scutatum larvae were 10 mm SVL and 18-
19 mm TL, translucent yellow-brown, and one larva had toes on 
its rear limbs. By 17 July larvae were 19 mm TL and retained a 
dorsal fin extending onto the body. Larvae moved little, infre-
quently swimming and settling to the bottom with legs extended. 
Larvae metamorphosed (e.g., rusty dorsum, red gills, no dorsal 
fin) 38 and 42 days after hatching. 

Wild larvae near metamorphosis.—Larval H. scutatum collected 
from ANP wetlands were 12.1 ± 0.56 mm SVL (N = 7; mean ± SD 
mm), and TL for larvae with uninjured tails was 21.1 ± 2.14 mm 
(N = 4). Size (18-23 mm uninjured TL; 3 mm head width; 1 mm 
body width) indicated they were near metamorphosis (pers. obs.; 
Blanchard 1923. Amer. Nat. 57:262-268). 

A dark color surrounded the golden eyes with round, black pu-
pils, and a dark line crossed the eye and extended onto the face 
(Fig. la, b). Chin and throat were a cream color that tapered off 
beyond the gills and front legs (Fig. lb). The belly was no longer 
yellow. Gills were a rust color. A dark Y-shaped mark was on the  

head (Fig. la). The dorsum was rust colored, extending as a stripe 
under the fin to the tip of the tail (Fig. lb), with rust spots alternat-
ing with dark mottles at the edge, and with tiny dark flecks through-
out (Fig. la). Larvae had a thin, clear, speckled top fin on the tail 
that no longer extended onto the body (Fig. lb). Each foot had 
four toes, and toes on the front feet were shorter (Fig. lb) than 
those of N. v. viridescens (Fig. lc). Larvae appeared exactly as 
drawn in Bishop (1941, op. cit) and closely resembled drawings 
in Parmelee et al. (2002. A Field Guide to Amphibian Larvae and 
Eggs of Minnesota, Wisconsin, and Iowa. U.S. Geol. Surv., Biol. 
Res. Div., Information and Technology Report USGS/BRD/ITR-
2002-0004, Washington, D.C. iv + 38 pp.). Coloration resembled 
that of drawings in Dodd (2003. Monitoring Amphibians in Great 
Smoky Mountains National Park. U.S. Geol. Surv., Biol. Res. Div., 
Circ. 1258, Tallahassee, Florida vi + 127 pp.). 

Distinguishing H. scutatum from N. v. viridescens larvae.— At 
TL < 18 mm, larvae of the two species resembled one another; 
both species were translucent, pale yellow-brown, without visible 
rear toes, and both had a tail fin that extended onto the dorsal 
surface of the body (Fig. la, c, d). However, H. scutatum larvae 
could be distinguished by a dark Y-shape mark on the head, rust 
dorsal mottles, with some dark mottles and short toes on the front 

TABLE 1. Gender variation in snout—vent length (SVL), total length 
(TL), and mass for a gilled population of Notopthalamus viridescens. 

Gender N SVL (mm) TL (mm) Mass (g) 

Male 9 40.2 ± 2.8 84.7 ± 4.7 2.02 ± 0.35 

Female 4 45.3 ± 5.7 94.3 ± 1.7 3.45 ± 1.06 

Total 13 41.5 ± 4.0 87.1 ± 7.8 2.49 ± 0.88 
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feet (Fig. lb), unlike N. v. viridescens larvae, which had no Y mark, 
few dorsal mottles, and longer toes (Fig. lc, d). Coloration was a 
distinguishing feature when larvae were 18-23 mm TL: N. 
viridescens larvae continued to be yellow with a tall, thin keel on 
the tail (Fig. 1 d), whereas H. scutatum larvae had a ruddy dorsum, 
mottled dark sides, pale belly, patterned head, and little or no keel 
on the tail (Fig. lb). The eyeline was present at and just beyond 
the eye on H. scutatum, whereas on several N. viridescens, the 
eyeline extended into a stripe to the tip of the tail. Notophthalmus 
viridescens larvae were more active than H. scutatum, which were 
usually stationary except for occasional surfacing for air. 

Phenology.—Larvae were observed hatching at field-located 
nests as early as 16 June and reached metamorphosis as late as 31 
July in Maine (Chalmers. 2004. M.S. thesis. University of Maine, 
Orono, Maine. 109 pp.). The larval period ends soon after larvae 
reach a total length of ca. 18-23 mm and adult coloration devel-
ops. At the conclusion of our study, one H. scutatum larval refer-
ence specimen was deposited at the ANP museum. 

Submitted by REBECCA J. CHALMERS, Patuxent Wildlife 
Research Center, 12100 Beech Forest Road, Laurel, Maryland 
20708-4038, USA (e-mail: chalmersbecky  @yahoo.com); and 
CYNTHIA S. LOFTIN, USGS Maine Cooperative Fish and Wild-
life Research Unit, 5755 Nutting Hall, University of Maine, Orono, 
Maine 04469-5755, USA  (e-mail: 
Cyndy_Loffin@apollo.umenfa.maine.edu).  

NOTOPTHALAMUS VIRIDESCENS LOUISISANENSIS 
(Eastern Newt). POPULATION OF GILLED ADULTS. The 
Eastern Newt can be found throughout the eastern United States 
and localities have been documented throughout most of East Texas 
(Dixon, 2000. Amphibians and Reptiles of Texas. Texas A&M 
University Press, College Station, 421 pp.). For most populations 
of Notophthalmus viridescens, following a period of aquatic de-
velopment, the larvae transform into a terrestrial red eft stage. This 
juvenile stage may last for several years before the eft returns to a 
breeding site and transforms into an aquatic adult. Generally, 
aquatic adults lack gills and retain lungs from their terrestrial stage, 
however, some populations are comprised of gilled adults. In popu-
lations of gilled adult N. viridescens, the terrestrial eft stage is 
omitted and maturation occurs in an aquatic environment. These 
individuals experience partial metamorphosis but retain gills and 
structures associated with larvae, such as extensive tail fins 
(Petranka 1998. Salamanders of the United States and Canada. 
Smithsonian Institution Press, Washington. 587 pp.). Reported 
populations of gilled adults are erratic within the species' range. 
Populations have been reported from Florida, Illinois, Indiana, 
Louisiana, Massachusetts, New Jersey, New York, North Caro-
lina, and Tennessee (reviewed in Petranka, op. cit.). This article is 
the first documentation of a gilled population of N. viridescens in 
Texas. 

On 8 Dec 2004, two gilled Notophthalmus viridescens 
louisianensis were collected from a minnow trap placed in a per-
manent farm pond at Camp Tyler ca. 5 km north of Whitehouse, 
Smith County, Texas (32°15.267'N; 095°11.645'W). The pond is 
located in a horse pasture and is ca. 150 m away from the closest 
forest edge. One female (2.9 g; 42 mm SVL; 89 mm Ti.) was 
identified by the lack of a swollen cloaca and the conspicuously  

distended body associated with gravid females. Another individual 
was identified as a male (1.8 g; 38 mm SVL; 78 mm it) by a 
distinctly swollen vent, cornified toe tips, and hard black pads on 
the inner thighs indicative of males during their mating season 
(Petranka, op. cit.). Both individuals were morphologically simi-
lar to common aquatic adults despite the presence of gills. On 27 
Jan 2005, another male and female were found amplexed in a min-
now trap. The male was grasping the female just in front of her 
anterior limbs with his posterior limbs, similar to the beginning of 
N. viridescens courtship described by Hardy and Dent (1988. 
Copeia 1988:789-792). The amplexed pair was returned to the 
lab and on 29 Jan 2005, ca. 12 eggs were found in the bottom of 
their tank. This evidence of maturity and reproduction coincides 
with the breeding season of this species in the southern United 
States (Petranka, op. cit.). During the trapping period three gilled 
males were found dead in the mesh of minnow traps. These speci-
mens were deposited in the University of Texas at Arlington (UTA 
A 56733-35). A total of 13 individuals were captured throughout 
the sampling period. Size variation for males and females is re-
ported in Table 1. 

It has been suggested that the probability of a gilled population 
of Notophthalmus viridescens includes both genetic and environ-
mental factors (Petranka, op. cit.). When terrestrial conditions are 
too harsh, selection should favor individuals that remain in the 
aquatic habitat. The habitat surrounding the study pond is com-
prised of short vegetation and lacks refugia. This may create a 
habitat that is difficult for red efts to traverse or survive in result-
ing in selection for aquatic maturation (Whiteman 1994. Quart. 
Rev. Bio. 69:205-221). It has been shown that some agricultural 
chemicals might influence amphibian development (Pough et al. 
2004. Herpetology. Pearson Prentice Hall. 726 pp.). However, at 
this site, no pesticides or herbicides are used on the vegetation (A. 
Byboth, pers. comm.), suggesting there is no anthropogenic influ-
ence on the physiology of this population. 

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

TARICHA GRANULOSA (Rough-skinned Newt). SUMMER 
HABITAT AND AGGREGATION. Terrestrial behavior and habi-
tat associations of post-metamorphic Taricha granulosa are poorly 
understood (Oliver and McCurdy 1974. Can. J. Zool. 52:541-545; 
Pimentel 1960. Amer. Midl. Nat. 63:470-496). Chandler (1918. 
Oregon Agric. Coll. Exper. Sta. Bull. 152:6) referenced Fall T 
granulosa aggregations in "cavities under stumps, logs, and 
stones," but does not present specific data. Pimentel (op. cit.) re-
ported that T granulosa constructed burrows in a terrarium and 
1-3 adults of both sexes shared burrows for up to three months. 
Here, I describe two summer aggregations of T granulosa from 
the Willow Creek Natural Area (WCNA) in the southern Willamette 
Valley, Oregon, USA. The WCNA includes wetlands (primarily 
seasonal), prairies, riparian forests of willow (Salix spp.), black 
cottonwood (Populus trichocarpa), and Oregon ash (Fraxinus 
latifolia), and patches of upland forest of Oregon white oak 
(Quercus garryana), California black oak (Quercus kelloggii), and 
Douglas fir (Pseudotsuga menziesii). Taricha granulosa commonly 
breed in old stock ponds and beaver impoundments on the site. 
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One T granulosa aggregation was found between plywood 
sheets at a collapsed cabin on 18 July 1996 (UTM 10 485569E 
4875494N; elev. 120 m). The aggregation was within a 7.3-ha 
stand of Oregon white oak (75-100 yrs old) with nonnative Hi-
malayan blackberry (Rubus armeniacus) and scattered Douglas 
fir. This oak stand was bounded by a paved road, a gravel drive-
way, and upland prairie with a seasonally flooded swale. The ag-
gregation included 30 T granulosa of both sexes (range 35-70 
mm SVL), which were tightly clustered and usually in contact 
with > 1 other individual. This aggregation likely contained mul-
tiple age classes. Taricha granulosa at WCNA metamorphose at 
30-35 mm SVL, and adults at breeding sites in spring are 50-72 
mm SVL (CAP, unpubl. data). Condensation between the plywood 
sheets indicated that interior humidity was noticeably higher than 
in leaf litter away from the woodpile. The nearest known T granu-
losa breeding site was a temporary stock pond (20 x 20 x 0.5 m) 
located ca. 150 m ESE of the aggregation. 

The second T granulosa aggregation was found in a 0.86-ha 
stand of Oregon white oak (75-100 years old) on 04 August 1996 
(UTM 10 486549E 4874884N; elev. 142 m). The aggregation of 
10 T granulosa included juveniles and adults of both sexes (size 
data not collected). The newts were curled closely with one an-
other, and were very lethargic upon extraction. The aggregation 
site was in a cavity beneath a partially uprooted Oregon white oak 
stump, which was loosely filled with oak leaves, humus, silty/ 
clay loam and cobbles. The aggregation site was ca. 50 m N of a 
permanent stock pond (20 x 10 x 0.7 m deep) that supports a large 
T granulosa breeding population in spring (unpubl. data). The 
oak stand is bounded by a paved two-lane arterial road on one side 
(ca. 60 m upslope of the aggregation site and the pond); the re-
mainder of the oak patch was bordered by > 10 ha of upland prai-
rie beyond a narrow ring (5-10 m wide) of Himalayan blackberry. 
The distances between the two aggregations described here and 
their respective nearest potential breeding habitat are similar to 
those of Pimentel (1960, op. cit.), who estimated that > 90% of T. 
granulosa enter the ground within 200 yards (183 m) of their breed-
ing ponds. 

Aggregations of T granulosa are common in aquatic breeding 
sites (Twitty 1942. Copeia 1942:65-76; Coates et al. 1970. Copeia 
1970:177-179; Farner and Kezer 1953. Am. Midl. Nat. 50:448-
462). Detailed descriptions of terrestrial aggregations of T. granu-
losa appear to be limited to those of Farner and Kezer (op. cit.; p. 
452), who reported "large numbers under the rocks and driftwood 
along the shore" of Crater Lake. Similar to my observations, those 
T granulosa groups ranged from "newly metamorphosed to large 
adults" (75-180 mm total length) and "appeared desiccated and 
sluggish" (Farner and Kezer, op. cit.; p. 452). My observations 
and those of Pimentel (op. cit.) and Farner and Kezer (op. cit.) 
indicate that T granulosa aggregate on land and in water in groups 
that include multiple age classes and both sexes. These observa-
tions also may suggest that above- and below-ground microhabi-
tats that are humid, thermally stable, and within 200 m to breed-
ing sites may be valuable to T granulosa in their terrestrial stages. 

I thank E. Alverson and K. 0. Richter for helpful reviews of this 
manuscript. The Nature Conservancy and Bonneville Power Ad-
ministration provided funding and logistical support. 

Submitted by CHRISTOPHER A. PEARL (e-mail: 
christopher_pearl@usgs.gov),  U.S. Geological Survey, Forest and 

Rangeland Ecosystem Science Center, 3200 SW Jefferson Way, 
Corvallis, Oregon 97331, USA. 

ANURA 

BUFO MARGARITIFER (South American Common Toad). 
GEOPHAGY. The Bufo margaritifer complex is widely distrib-
uted in Latin America, known throughout the Amazon Basin and 
parts of Panama (IUCN, Conservation International, and 
NatureServe. 2004. Global Amphibian Assessment. 
www.globalamphibians.org  27 Dec 2004). This taxon is abundant 
within the area of the Tiputini Biodiversity Station — Universidad 
San Francisco de Quito, Yasuni Biosphere Reserve, Napo Prov-
ince, Ecuador (00°38'18"S; 76 °08'56"W). The diet of this species 
consists primarily of large ants (> 17 mm) and beetles, along with 
other single prey items (Duellman 1978. Misc. Publ. Mus. Nat. 
Hist., Univ. Kansas 65:1-352). We observed the practice of geoph-
agy, the consumption of soil, by B. margaritifer in the wild and 
this may represent the first report of geophagy in an anuran. 

Geophagy has been observed in mammals, birds, reptiles, but-
terflies, and isopods on every continent except Antarctica 
(Brightsmith 2004. Wilson Bull. 116:134-145). On 2 Nov 2002 
ca. 2100 h, a B. margaritifer was observed with its mouth open in 
a patch of mud along a trail in terra firme lowland rainforest (Fig. 
1, top). The individual was observed closing and retracting the 
eyes into the orbit, in the typical fashion of anurans when swal-
lowing. The individual was removed and placed ca. 1 m from the 
mud, it proceeded to return to the mud and continue consumption. 
It was photographed and low-res video taken of the behavior. Upon 
return, ca. 1.5 h later, the individual was in the same location and 
appeared to still be consuming the mud, although its head was 
now beneath the surface of the mud and hence, retraction of the 
eyes could not be observed. On 22 June 2004 at 1203 h, a second 
B. margaritifer was observed head down in a small mud puddle 
on a trail in terra firme lowland rainforest. The individual was 
observed raising its head from the surface of the water and then 
lowering it and placing its mouth at the edge of the mud puddle. 
On 06 July 2004 at 0031 h, a third B. margaritifer was observed 
with its head down in a mud puddle with hindlimbs dramatically 
vertical in the air along a trail in varzea (seasonally-flooded low-
land rainforest). When removed from the mud puddle this same 
individual moved immediately back to the puddle and returned to 
the same position, forcibly pushing its head into the muddy bot-
tom of the puddle using its forelimbs and hindlimbs (Fig. 1, bot-
tom). On 11 Aug 2004 at 1740 h, a fourth B. margaritifer was 
observed in a mud puddle of a trail in varzea forest, its head pressed 
into the muddy edge just below the surface of the water. 

Adult anurans are not known to drink water, except when sub-
jected to particular physiological stresses in a laboratory situation 
(Duellman and Trueb 1994. Biology of Amphibians. The John 
Hopkins Univ. Press, Baltimore, Maryland, 670 pp.; Stebbins and 
Cohen 1995. A Natural History of Amphibians, Princeton Univer-
sity Press, Princeton, New Jersey, 316 pp.). In the genus Bufo, the 
highly vascularized dermis of the ventral pelvic region is the pri-
mary area identified for water absorption (Duellman and Trueb 
1994, op. cit.). This morphological adaptation, the observed be-
havior and current explanations of geophagy lead to our working 
hypothesis that here, the practice of geophagy is for the purpose 
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FIG. 1. Top: Bufo margaritifer consuming mud from a trail in terra 
firme lowland rainforest. Bottom: B. margaritifer returning to puddle af-
ter being removed and forcibly pushing its head into the muddy bottom 
of the puddle using its forelimbs and hindlimbs. 

of neutralizing the toxins acquired in their primarily ant diet. Taxa 
within the order Hymenoptera, particularly ants, have been found 
to be the most toxic members of the insect world (Meyer 1996. 
Most Toxic Venom. Chapter 23 in University of Florida Book of 
Insect Records, 2005. <http://ufbir.ifas.ufl.edu/>). This may rep-
resent a mechanism for coping with ants as a primary dietary re-
source. 

We thank Bejat McCracken for photography, videography, and 
field assistance, Paul Herbertson of King's College - London for 
field assistance, David Romo and Kelly Swing of the Tiputini 
Biodiversity Station, Universidad San Francisco de Quito, Ecua-
dor. Financial support provided by the TADPOLE Organization. 

Submitted by SHAWN F. McCRACKEN and MICHAEL R.J. 
FORSTNER, Department of Biology, Texas State University, 601 
University Drive, San Marcos, Texas 78666, USA; e-mail (SFM): 
smccracken@tadpoleorg.org . 

CHIASMOCELIS CAPIXABA (NCN). PREDATION. Species 
of the genus Chiasmocelis breed at temporary ponds in forests 
(Cruz et al. 1997. Alytes 15:49-47). On 26 Dec 2002 a juvenile 
colubrid snake, Liophis poecylogirus (344 mm TL), was observed 
capturing a C. capixaba at a temporary pond inside a cocoa 
(Teobroma cacao) plantation with an alluvial forest on the left 
margin of the Doce River, near Povoacao (19°33'S, 39°46'W, sea 
level), 30 km from the town of Linhares, Espirito Santo, Brazil. 
At this site several male C. capixaba were calling along with C. 
schubarti, Stereocyclops incrassatus, Dasypops schirchi, 
Phrynohyas mesophaea, and Scinax argyreornatus. 

The snake was captured, and during transportation to the labo-
ratory regurgitated 18 specimens of C. capixaba (mean SVL 14.1 
mm; range 13.1-15.4 mm; SD 0.54 mm; N = 14) in different stages 
of digestion. There was no other prey in the stomach contents. 
Specimens were deposited at Museu de Biologia Mello Leitao —
MBML, Santa Teresa, Espirito Santo (C. capixaba: MBML 2856-
66; L poecylogirus MBML 1427) 

Submitted by ANTONIO DE PAUDA ALMEIDA, Projeto 
TAMAR-IBAMA, Reserva Biologica de Comboios, Caixa Postal 
105, CEP 29.900-970, Linhares, Espirito Santo, Brazil (e-mail: 
tonim@tamar.org.br);  and JOAO LUIZ GASPARINI, 
Departamento de Ecologia, Universidade Federal do Espirito 
Santo, Av. Fernando Ferrari, S/N, Goiabeiras Vitoria, ES, Brazil 
(e-mail: gaspa.vix@terra.com.br).  

DENDROBATES PUMILIO (Poison Frog). POISONING. Dur-
ing a field study of Dendrobates pumilio in the proximity of the 
NAIRI field station in Barbilla National Park, Costa Rica, I expe-
rienced what I believe to be poisoning from a dendrobatid frog. 
Within a minute of handling wild D. pumilio on 5 January 2001 I 
sat down to have lunch without first washing my hands. The first 
sign of poisoning was a burning sensation on the tongue and the 
palate. A feeling of soreness followed shortly thereafter. The sen-
sation spread posteriorly through the palate to the throat and part 
of the nasal area. This was followed by numbness of the lips, which 
later changed to a pricking feeling similar to that experienced af-
ter the administration of local anesthesia. Intense pain and dis-
comfort persisted for the remainder of the day, making it difficult 
for me to consume food or water. The following day the pain was 
reduced, but became amplified when I attempted to consume food 
or water. By the end of the third day all signs of poisoning were 
gone. Problems other than pain and discomfort in the mouth and 
throat were never experienced. 

I believe that these symptoms represent ingestion of toxins from 
D. pumilio because of the high likelihood of transfer of these chemi-
cals to my food and because my symptoms were similar to those 
described by Daly and Myers (1967. Science 156: 970-973). These 
authors have worked extensively with poison frogs and reported 
that D. pumilio from the Bocas del Toro archipelago in Panama 
"...secrete an unpleasant tasting, toxic milky fluid when injured..." 
and that "...small quantities of the purified toxic principles cause 
the human throat to tighten...". Dendrobatid frogs, including D. 
pumilio, contain a variety of alkaloids and there is great variation 
in the presence of alkaloids among populations of D. pumilio. 
Furthermore, the toxicity of the frogs is related to these variations 
in alkaloids and therefore some populations of D. pumilio are more 
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toxic than others (Daly and Myers 1967, op. cit.). The chemistry 
of the population that inhabits Barbilla National Park is not docu-
mented. However, my experiences may suggest that they are toxic 
enough to cause an unpleasant reaction in humans. Interestingly, 
human taste has been a widely used technique to detect the pres-
ence of chemical compounds in frog skins (Daly et al. 1987. 
Toxicon 25:1023-1095). However, based on my experiences I do 
not recommend this technique. Although I did not experience se-
rious illness other than pain and discomfort, I strongly recom-
mended that those working with dendrobatids wash their hands 
after handling these frogs and avoid situations in which toxins 
might enter the body via open wounds, the mouth, or thin mem-
branes such as the eyes. 

I am grateful to Rainer Schulte for encouraging me to write this 
paper and to Ingemar Hedstr6m who brought me to Barbilla Na-
tional Park. Thanks also to Ben Phillips, Ric Shine, Craig Guyer, 
and an anonymous reviewer whose comments greatly helped to 
improve the manuscript. 

Submitted by MATTIAS HAGMAN, School of Biological 
Sciences, Building A08, The University of Sydney, NSW 2006, 
Australia; e-mail: mhag8451@mail.usyd.edu.au.  

ELEUTHERODACTYLUS BUCCINATOR (NCN). COLOR 
VARIATION. Eleutherodactylus buccinator occurs in lowland 
rainforests in southeastern and northeastern Peril (Rodriguez 1994. 
Alytes 12:49-63; Rodriguez and Knell 2003. In Pitman et al. [eds.], 
Peru: Yavari, Rapid Biological Inventories Report 11, pp. 147-
150. The Field Museum, Chicago, Illinois). Coloration in life is 
characterized by a copper-brown dorsal surface, brown-gray flanks, 
dull pink-orange groin and rear shanks, a cream venter, and light 
brown spots on the throat (Rodriguez 1994, op. cit.). Here, we 
report on color pattern variation in juvenile and adult individuals 
observed during a herpetofauna inventory (2001-2003) at Rio Los 
Amigos Research Center (12°34'S, 70°06'W; 270 m elev.), Madre 
de Dios department, Peril. 

Of 25 specimens observed, only 8 individuals (32%) matched 
the original color pattern description (Rodriguez 1994, op. cit.). 
The remaining individuals exhibited a variation from this pattern: 
13 individuals (52%) exhibited pale brown-gray (instead of pink-
orange) groin and rear shanks and 4 individuals (16%) exhibited 
yellowish cream arms (instead of brown arms) bearing 0-4 black 
spots. In addition, one of the latter individuals exhibited a yellow-
ish cream spot below the tympanum and the same color on knees 
and heels. This variation is important because pink-orange groin 
and rear shanks were considered a diagnostic characteristic 
(Rodriguez 1994, op. cit.) and is the typical pattern observed at 
the type locality (Cocha Cashu Biological Station, ca. 150 km NW 
from Rio Los Amigos Research Center). Individuals of the three 
color variants occurred in terra firme and floodplain forest, the 
two forest types that cover most of the area. This report increases 
the number of Eleutherodactylus species (more than 77) known to 
exhibit color or dorsal pattern polymorphism (Hoffman and Blouin 
2000. Biol. J. Linn. Soc. 70:633-665). 

Specimens were deposited in the herpetology collection at the 
Museo de Historia Natural Universidad Nacional Mayor de San 
Marcos (MHNSM 23100-23103), Lima, Perti. Photographic 
records will be deposited in the AmphibiaWeb digital collection, 

University of California, Berkeley. 

Submitted by RUDOLF VON MAY, Department of Biological 
Sciences, Florida International University, 11200 SW 8 th Street, 
Miami, Florida 33199, USA (e-mail: rudolf.vonmay@fiu.edu);  and 
MARGARITA MEDINA -MULLER, Universidad Ricardo 
Palma, Av. Benavides 5440, Surco, Lima 33, Peru (email: 
emmmueller@yahoo.com).  

OSTEOPILUS SEPTENTRIONALIS (Cuban Tree Frog). 
COLONIZATION OF THE BRITISH VIRGIN ISLANDS. 
Native to Cuba, the Cayman Islands, and the Bahamas, Osteopilus 
septentrionalis is widely introduced in the Caribbean and else-
where (Lever 2003. Naturalized Reptiles and Amphibians of the 
World. Oxford University Press, New York. 318 pp.). It has only 
been reported in the British Virgin Islands (BVI) once, from Necker 
Island (Lever, op. cit.). Here we document the ongoing spread of 
0. septentrionalis across the BVI. GPS points are based on the 
WGS84 datum and all specimens were verified by Jose Rosado, 
Museum of Comparative Zoology (MCZ). 

The first record of 0. septentrionalis in the BVI (MCZ A-135386) 
was collected on Tortola at the Road Town dock (18°25.8'N, 
64°36.8'W) during Fall 1990 by Everton Henry. The species is 
currently abundant throughout the island. Because the frog breeds 
in cisterns providing residential water, it is considered a pest and 
attempts are made by the local health authorities to remove it from 
specific locations. The second oldest specimen (MCZ A-119258) 
was captured on Necker Island (18°31.6'N, 64°21.6'W) on 19 Oct 
1993 by A. Miller. No population was established (Meshaka 1996. 
Herpetol. Rev. 27:37-40; unpubl. obser.). The first collection on 
Beef Island (MCZ A-136611) was made at Trellis Bay (near the 
international airport, 18°26.44'N, 64°32.08'W) on 15 Oct 2002 by 
Gad Perry and Kate LeVering. Additional sites with breeding popu-
lations have since been identified on Beef island, which is con-
nected to Tortola by a bridge and frequent traffic. One of these 
sites is a nursery, which supplies ornamental plants to many BVI 
establishments. The following year marked the first record of the 
species on Virgin Gorda (MCZ A-136432). The specimen was 
collected by Jim Egelhoff on 27 Oct 2003 in Spanish Town 
(18°26.6'N, 64°26.2'W). More extensive work in 2004 revealed 
the presence of a breeding population in the town. Most recently, 
a collection (field tag J0166) was made on Peter Island 
(18°21.231'N, 64°34.317'W) by Jennifer Owen and Gad Perry on 
13 Oct 2004. Frogs are established at several locations on the is-
land, suggesting a breeding population. 

There appears to have been multiple introductions of the frog in 
the BVI, primarily through movement of cargo and ornamental 
plants. The Necker Island specimen was associated with ornamental 
plants arriving from Miami (Meshaka, op. cit.). BVI resident Elvit 
Meyers (interviewed October 2002) reported frogs arriving in Cane 
Garden Bay, Tortola during April 2000, long after the initial speci-
men was collected there. The frogs were located in concrete block 
pallets arriving from Florida and local populations then rapidly 
expanded. Other populations, such as Beef Island and Peter Is-
land, may be the result of spread within the BVI, although human 
assistance may have been involved. As 0. septentrionalis preys 
on native species (Lever, op. cit.), the ongoing range expansion of 
the species is a source of concern. 
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FIG. 2. Reported sightings of Pedostibes tuberculosus in Western Ghats. 
PEDOSTIBES TUBERCULOSUS (Malabar Tree Toad). AD-
VERTISEMENT CALL AND DISTRIBUTION. Advertisement 
call patterns of anurans provide insights into speciation, territori-
ality, evolution, and phylogeny as these patterns reveal the spe-
cies identification and motivation to mate (Bridges and Dorcas 
2000. Copeia 2000:587-592; Emerson 2001. In Ryan [ed.], Anu-
ran Communication, pp. 36-43. Smithsonian Inst. Press. Wash-
ington, D.C.). Anuran acoustics have been studied for 20 of the 
113 species known from Western Ghats (Gururaja 2004. Sahyadri 
Mandooka: Amphibians of Western Ghats; Kadadevaru and 
Kanamadi 2001. Curr. Sci. 80:1486-1487; Kuramoto and Joshy 
2001. Curr. Herpetol. 20:85-95). Herein we report on advertise-
ment call, explosive breeding behavior, and distribution of 
Pedostibes tuberculosus, endemic to Western Ghats. 

Pedostibes tuberculosus is a medium-sized tree toad (mean SVL 
± SE: 37.18 ± 0.44 mm; range: 36-38 mm; all male, N = 4, Fig. 1). 
Individuals have a distinct sub-gular vocal sac. Calls of four indi-
viduals (ca. 1.3 m above ground) were recorded at 15-minute in- 

Flo. 1. Pedostibes tuberculosus (male, 38 mm SVL) at Jakkanagadde, 
Shimoga, Karnataka. Scale bar: 10 mm.  

tervals using an Olympus digital voice recorder W-10 as Differen-
tial Pulse Code Modulation at 15.5 kHz. Calls were recorded less 
than 30 cm from the specimen amidst evergreen-semi-evergreen 
forest (RH 97%, 23.6°C) adjacent to a small perennial stream 
(marked in Fig. 2). 

Calls were single and chorus, and antiphonal, heard for a month 
with the onset of southwest monsoon (June 2004). Chorus calls 
were synchronous, starting with an individual's initiation. Single 
calls of P tuberculosus were analyzed as per Littlejohn (2001. In 
Ryan [ed.], Anuran Communication, pp. 102-120. Smithsonian 
Inst. Press. Washington, D.C.). Each call lasted for 3-7 sec, and 
had 14-37 pulse groups (PG) of 3-11 pulses with the domination 
of 4-8 PG, of which PG 1-2 (N = 16) had a larger period (145.63 
± 21.72 ms) and interval (117.69 ± 22.09 ms) in the entire call 
series. Pulse frequency was 12.87-44.67 (34.82 ± 3.83). PG pe-
riod was 61-134 ms. Amplitudes of the first and last pulses of the 
first and last pulse groups were low compared to others. Domi-
nant frequency was 3782.13 ± 30.58 Hz. Pulse groups sounded 
like Shchirrrrrr shirrrr shirrr shirrr shirrr..... 

Call structure of P tuberculosus varies considerably from other 
bufonids in Western Ghats (Kanamadi et al. 1995. J. Adv. Zool. 
16:5-11). Mean pulse rate of Bufo melanostictus was twice that of 
P. tuberculosus. However, similarity was noticed between the pulse 
rate of B. fergusonii and P tuberculosus. The dominant frequency 
in B. melanostictus was 1450 Hz, in B. fergusonii it was 3175 Hz, 
and in P. tuberculosus 3782 Hz. Synchronous calls in B. 
americanus, B. bombina, B. variegata, B. melanostictus, and B. 
fergusonii are attributed to explosive breeding behavior (Duellman 
and Trueb 1986. The Biology of Amphibians. McGraw-Hill Book 
Inc., New York. 670 pp.; Kanamadi et al. 1995, op. cit.). The same 
can be implied for P. tuberculosus which has a similar call pattern. 
Even though its presence was predicted (Biju 2001. Indian Soc. 
Cons. Biol. 1:1-24; Das and Whitaker 1998. Herpetol. Rev. 
29:173), there are no earlier reports of P. tuberculosus from 
Karnataka spanning over 400 km of Western Ghats (earlier re-
ports are marked in Fig. 2). The new location is ca. 333 km N of 
Silent Valley (nearest southern range) and 222 km S of Cotegao 
Wildlife Sanctuary (nearest northern range). 

We thank the ISRO-IISc-Space Technology Cell; the Ministry 
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PRHYNOHYAS VENULOSA (Rana Lechera). LARVAL CAN-
NIBALISM. During the nights of 23 May and 4 June 2004, in a 
permanent pond in the Sierra de Peri* Zulia state, Venezuela, we 
found several dead Phrynohyas venulosa tadpoles (Stage 39, 
Gosner 1960. Herpetologica 16:183-190) being consumed by 
many conspecific tadpoles of similar size. Larval cannibalism in 
hylid frogs has been previously reported for Hyla rosenbergi (Kluge 
1981. Misc. Publ. Mus. Zool. Univ. Michigan 160:1-170) and H. 

faber (Serigo and Assencio 1999. Herpetol. Rev. 30:162), and con-
specific egg predation by tadpoles in P resinifictrix (Schiesari et 
al. 2003. Copeia 2003:263-272). Although the natural history of 
P venulosa has been studied (Zweifel 1964. Copeia 1964:201-
208), cannibalism has not been recorded. This is the first report of 
cannibalism in P venulosa tadpoles. Some tadpoles were reared 
through metamorphosis to assure the identity of the material; these 
were deposited in the Museo de Biologia de la Universidad del 
Zulia (MBLUZ-A-0222). 

Submitted by EDWIN INFANTE RIVERO, La Universidad 
del Zulia, Facultad Experimental de Ciencias, Museo de Biologia 
de La Universidad del Zulia, Secci6n de Herpetologfa, Apartado 
Postal 526, Maracaibo 4011, Venezuela (e-mail: 
edwinfantembluz@hotmail.com);  and FERNANDO ROJAS-
RUNJAIC, Museo de Historia Natural La Salle, Secci6n de 
Herpetologia, Apartado Postal 1930, Caracas 1010-A, Venezuela 
(e-mail: rojas_fernando@hotmail.com).  

RANA CASCADAE (Cascades Frog). TADPOLE PREDATION. 
Observations on anuran tadpole predation by birds is becoming 
more common (Bolitho and Retallick 1996. Herpetol. Rev. 27:140-
141; McAlpine et al. 2001. Herpetol. Rev. 32:183-184; Castanho 
2001. Herpetol. Rev. 32:103, Crump and Vaira 1991. Herpetologica 
47:316-321). Furthermore, corvids have been documented prey-
ing on anuran tadpoles (Beiswenger 1981. Copeia 1981:459-460). 
Here I report predation on tadpoles of Rana cascadae by the Clark's 
Nutcracker (Nucifraga columbiana), a small corvid, observed in 
the Trinity Alps Wilderness, Trinity County, California, USA 
(40°55'30"N, 122°52'56"W; elev. 2195 m). These events occurred 
within 20 minutes during observations on 8 Oct 2004, initiated at 
1740 h. Two N. columbiana were observed perching in trees near 
a drying pond (5 cm depth and 2 m 2  surface area) containing a 
high concentration of R. cascadae and Pacific Treefrog (Hyla 
regilla) tadpoles and metamorphosed individuals. I observed the 
birds with binoculars from a distance of 15 m. Shortly after obser- 

vations began, both N. columbiana flew to the pond and began 
probing their beaks into the water. Each N. columbiana success-
fully captured a single R. cascadae tadpole. Since R. cascadae are 
much larger than H. regilla tadpoles, I was confident of a positive 
identification of tadpole species. Each bird then flew back to the 
tree where initially observed and consumed the tadpoles. One bird 
returned to the pond four minutes later and seized three more R. 
cascadae tadpoles, this time consuming them at the pond's mar-
gin. 

Nucifraga columbiana typically relies on cached conifer seeds 
as a main source of nutrition for winter survival and breeding 
(Vander Wall and Balda 1977. Ecol. Monogr. 47:89-111). During 
the short autumn season in sub-alpine environments, many lentic 
water bodies containing amphibian larvae become very shallow 
or dry completely. Drying lentic water bodies can create high con-
centrations of amphibian larvae that become available as a food 
resource to terrestrial predators at the littoral margin. Rana 
cascadae larvae, and possibly recent metamorphs, may provide 
an important nutrition subsidy for N. columbiana just prior to the 
onset of winter. 

Submitted by JUSTIN M. GARWOOD, Department of Wild-
life Management, Humboldt State University, Arcata, California 
95521, USA and Redwood Sciences Laboratory, 1700 Bayview 
Drive, Arcata, California 95521, USA; e-mail: 
jg18@humboldt.edu.  

SCINAX ACUMINATUS (Mato Grosso Snouted Treefrog). PRE-
DATION. The hylid Scinax acuminatus is distributed in southern 
Mato Grosso and Mato Grosso do Sul states in Brazil, Paraguay, 
Bolivia, and northern Argentina (Frost 2002. Amphibian Species 
of the World: An Online Reference V2.21). Despite this extensive 
distribution, life history data for this species are scarce. On 15 Feb 
2005 at 2015 h we found an adult S. acuminatus (37.74 mm SVL; 
3.5 g) in the stomach of the colubrid snake Leptodeira annulata 
(750 mm SVL; 27.4 g) in a Ficus sp. in the Brazilian Pantanal, 
Nhumirim Ranch (18°59'S, 56°40'W), Mato Grosso do Sul State. 
After regurgitating the frog (deposited as CEUCH 3553 in Colecdo 
Zoologica de Referencia do Campus de Corumba), the snake was 
measured and released. That night many individuals of this frog 
and snake were found active in the same Ficus tree and in the 
palm Attalea phalerata, suggesting that S. acuminatus might be 
commonly preyed upon by L. annulata in the Pantanal. 

Submitted by DRAUZIO H. MORAIS and ROBSON W. 
AVILA (e-mail: robsonavila@nin.ufms.br),  Departamento de 
Ciencias do Ambiente, Laboratorio de Zoologia, Campus do 
Pantanal, Universidade Federal de Mato Grosso do Sul. Av. Rio 
Branco, 1270, Caixa Postal 252, CEP 79301-970. Corumba, MS, 
Brazil. 

TURTLES 

ACTINEMYS MARMORATA (Western Pond Turtle). NEO-
NATES. Actinemys marmorata historically ranged from Oregon 
to Mexico west of the Cascade—Sierra axis (Ernst et al. 1994. Turtles 
of the United States and Canada. Smithsonian Institution Press, 
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Washington, D.C. 578 pp.; Jennings and Hayes 1994. California 
Dept. of Fish and Game, Rancho Cordova Final Report, Contract 
8023, 260 pp.; Storer 1930. Univ. California Publ. Zool. 32:429-
441). Populations of A. marmorata in California's San Joaquin 
Valley are declining and it is currently listed as a California Spe-
cies of Special Concern (Jennings and Hayes, op. cit.). However, 
we know little about the natural history of this species, especially 
the neonatal stage. Here, I report dates and locations of neonatal 
A. marmorata captures. 

I trapped turtles at five sites in the northern San Joaquin Valley, 
California, USA, near the town of Los Banos. Los Balios Creek 
and Mud Slough North were in the China Island Unit of the North 
Grasslands Wildlife Area and Field 26, Field 42, and the Waste-
way were in the Volta Wildlife Area. During 2003, Los Balms 
Creek was trapped from 4 April and 31 May, Mud Slough North 
from 5 April — 17 June, Field 26 from 1 April — 24 May, Field 42 
from 22 June — 22 July, and the Wasteway from 21 May — 10 
August. I captured neonate A. marmorata in modified eel pot traps 
(Casazza et al. 2000. Herpetol. Rev. 31:91-92) set to survey for 
Giant Garter Snakes (Thamnophis gigas) with 50 mm openings 
on either end. I placed traps 10 m apart along banks and tied them 
to emergent vegetation or stakes and checked them daily. I batch 
marked all captured neonates by clipping two V-shaped notches 
in the marginal scutes on each side of the nuchal scute prior to 
releasing them at the site of capture. I used dial calipers to mea-
sure the mid-line carapace length of three initial captures. 

Mid-line carapace length of the initial 3 turtles captured were 
23.8, 26.7, and 27.5 mm with additional captures being of compa-
rable size and within the size range given for hatchling A. 
marmorata (Buskirk 2002. Radiata 11:3-30). The shells of all 
hatchlings caught had not yet hardened, further indicating they 
had emerged from the nest that year (Ernst et al., op. cit.). Neonate 
capture dates are as follows: Los Bairns Creek (12 [2 captures], 
20, 23 [1 recapture] April); Mud Slough North (19 April, 11 May, 
12 June); Field 26 (13, 15, 19, 20 [2 captures], 22, 24, 29 [2 cap-
tures] April, 1 [recapture], 14 May); Field 42 (5 June); the Waste-
way (27 June). Additional species captured included Giant Garter 
Snakes, Common Gartersnakes (Thamnophis sirtalis), Common 
Kingsnakes (Lampropeltis getula), Gopher Snakes (Pituophis 
catenifer), Bullfrog adults and tadpoles (Rana catesbeiana), and 
various unidentified voles, birds, minnows, and aquatic insects. 

Because A. marmorata is a California Species of Special Con-
cern it is critical to understand its life history and population dy-
namics. Earliest captures dates for A. marmorata at one site in 
central California (Alameda Co.) are consistent with our findings 
(Buskirk, op. cit.). Jennings and Hayes (op. cit.) reported no re-
cruitment in A. marmorata populations in California's Central Val-
ley. However, later research reported young turtles were caught 
throughout the Central Valley of California suggesting recruitment 
in these populations (Germano and Bury 2001. Trans. West. Sect. 
Wildl. Soc. 37:22-36). Understanding the habitat requirements and 
fates of neonates will improve future assessments of the age struc-
ture and stability of Central Valley populations. 

I thank C. Dickert for project coordination, J. Brown, J. Schmidt, 
J. Sloan, and C. Sousa for help with field work, and G. Dayton, J. 
Sloan, and two anonymous reviewers for valuable comments. 
Project support was provided by California Department of Fish 
and Game, Los Bailos Wildlife Area, and the Grasslands Water 

District. Animals were handled under the authority of the Califor-
nia Endangered Species Act while I was employed with Califor-
nia Department of Fish and Game. 
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APALONE FEROX (Florida Softshell Turtle). PREDATION. 
During surveys for protected species at the site of a proposed de-
velopment project in Lake County, Florida, USA, a series of bur-
rows used by Burrowing Owls (Athene cunicularia) was located. 
Earlier in the season, one of the burrows had been used for nesting 
by the owls. On 4 October 2001 at 1500 h, the carcass of a hatchling 
Apalone ferox was located in the mouth of the nest burrow. The 
fresh carcass was missing its head, anterior right leg, left forefoot, 
internal organs, as well as a portion of the right anterior carapace. 
The rest of the carcass was intact. The maximum straight-line cara-
pace length was 29.5 mm. The closest body of water to the burrow 
location was an ephemeral wetland, located ca. 600 m away, which 
was dry and vegetated with tall grass when the carcass was found. 
The closest permanent water sources were approximately 2.5 and 
3.5 km away in opposite directions. The specimen (UF 141547) 
was deposited in the Florida Museum of Natural History, 
Gainesville, Florida. 

Observations of owls consuming turtles are uncommon. Barn 
owls (Tyto sp.) prey upon juvenile Eastern Box Turtles, Terrapene 
carolina (Ernst et al. 1994. Turtles of the United States and Canada. 
Smithsonian Inst. Press, Washington, D.C.). In addition, Great 
Horned Owls (Bubo virginianus) reportedly capture hatchling Log-
gerhead Seaturtles (Caretta caretta) as they exit their nest (Toland 
1991. Ha. Field Nat. 19: 117-119). Burrowing Owls are known to 
consume various species of insects, crabs, crayfish, frogs, toads, 
lizards, and snakes, small rodents, and birds (Bent 1961. Life His-
tories of North American Birds of Prey, Part two. Dover Publica-
tions, New York. 482 pp.). To our knowledge, this is the first docu-
mentation of predation by A. cunicularia on a turtle. 

We thank Kenneth L. Krysko of the Florida Museum of Natural 
History for his assistance. 
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GOPHERUS AGASSIZH (Desert Tortoise). DIET. On 23 Au-
gust 2004, an adult female Desert Tortoise was observed foraging 
on the scat of the Black-Tailed Jackrabbit (Lepis californicus) in 
the western Mojave Desert northeast of Barstow, San Bernardino 
County, California, USA. The tortoise was observed to eat three 
pellets, though it is unknown how many were consumed prior to 
initiation of observations. At widely separated locations within 
our study site, two separate observations of tortoise feces contain-
ing entire L. californicus scats were discovered, suggesting differ-
ent individuals in each case. One tortoise scat was found in mid-
October 2004 and contained one entire rabbit pellet. Another scat 
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was found on 4 November 2004 at the entrance to a female tortoise's 
hibernation burrow. This scat was fresh and contained three rab-
bit pellets, along with coarse plant fibers, seeds, as well as sand 
and small gravel. 

In addition to native and exotic vegetation, Gopherus agassizii 
individuals have been observed to consume bones, stones, and 
soil (Esque and Peters 1994. In Bury and Germano [eds.], Biol-
ogy of North American Tortoises. pp.105-111. Nat. Biol. Surv., 
Fish Wildl. Res. 13. Washington, D.C.). Observations on Desert 
Tortoise foraging behaviors have also included bird feathers, mam-
mal hairs, snake and lizard scales, arthropod parts (Hansen et al. 
1976. Herpetologica 32:247-251), and scat from Desert Woodrats 
(Neotoma lepida),lizards, and other Desert Tortoises (Henen 2002. 
Chel. Cons. Biol. 4:319-329). Ingestion of these various other 
items is suspected to be important for mineral and nutrient supple-
mentation. The scats of rabbit are known to be nutritious 
(WallisDeVries 1996. J. Appl. Ecol. 33:688-702). This latter study 
found that cattle ate rabbit feces because it was of equal nutritive 
value to the sparse winter grasses and that the cattle could con-
sume the feces at a faster rate than the sparse grass. The Texas 
Tortoise (Gopherus berlandieri) has also been observed consum-
ing rabbit droppings (Auffenberg and Weaver 1969. Bull. Florida 
State Mus. 13:141-203) indicating that consumption of rabbit fe-
ces by tortoises is not an isolated event. Thus, the fibrous rabbit 
pellet may act as a food source for the Desert Tortoise from which 
trace elements or nutrients may be obtained and, if fresh, a small 
amount of water. 

An alternate explanation for the consumption of feces, as dem-
onstrated in Common Iguanas (Iguana iguana), is that intra-spe-
cific coprophagy is important in the transfer and inoculation of 
unique gut microbial symbionts which assists in digestion (Troyer 
1982. Science 216:540-542). Intra-specific coprophagy, typically 
juveniles eating adult feces, is a well-documented behavior in rep-
tiles (Montanucci 1999. Herpetol. Rev. 30:221-222; Troyer 1982, 
op. cit.) and has been observed in many species of tortoises (Ernst 
and Barbour 1989. Turtles of the World. Smithsonian Institution 
Press. Washington, D.C.), including the Desert Tortoise (Lance 
and Morafka 2001. Herpetol. Monogr. 15:124-134; Henen 2003, 
op. cit.). It is assumed that a similar inoculation function is present 
for the Desert Tortoise. Inter-specific coprophagy may play a simi-
lar role as many species of tortoise worldwide have been observed 
to consume feces (Ernst and Barbour 1989, op. cit.). Congeners of 
the Desert Tortoise have been observed consuming feces includ-
ing: Gopher Tortoises (G. polyphemus) eating fox and their own 
scat (Anderson and Herrington 1992. Herpetol. Rev. 23:59; 
Macdonald and Mushinsky 1988. Herpetologica 44:345-353); 
Texas Tortoises eating Collared Peccary (Tayassu tajacu) feces 
(Mares 1971. Texas J. Sci. 23:300-301) as well as rabbit drop-
pings and their own feces (Auffenberg and Weaver 1969, op. cit.); 
and Desert Tortoises have been observed eating scat from Desert 
Woodrats, lizards, Collared Peccaries, and other Desert Tortoises 
(Henen 2002, op. cit.; Hart et al. 1992. Unpubl. report to Arizona 
Game and Fish Dept. and U.S. Bureau of Land Management, Phoe-
nix). Many of these observations involve the consumption of other 
herbivores' scats, which might aid in the transfer of gut microf-
lora such as bacteria and fungi. Our observation of a Desert Tor-
toise eating the scat of another desert herbivore might provide the 
Desert Tortoise with nutrients and might also provide the tortoise  

with a unique gut microflora. To our knowledge these are the first 
reports of adult Desert Tortoises eating scat of L. californicus. 

Funding and field support for this project was provided by 
ERDC/CERL. In addition, we thank Mickey Quillman, DPW En-
vironmental, Ft. Irwin for providing additional logistical and fi-
nancial support. Research was conducted under USFWS recov-
ery permit TE066452-1 and CAFG Memorandum of Understand-
ing for Scientific Collecting Permit 802005-03. 

Submitted by ANDREW D. WALDE (e-mail: 
awalde@hotmail.com),  MEAGAN L. HARLESS, Charis Cor-
poration, P.O. Box 36, Helendale, California 92342, USA; DAVID 
K. DELANEY, and LARRY L. PATER, ERDC/CERL, P.O. Box 
9005, Champaign, Illinois 61826, USA. 

GOPHERUS POLYPHEMUS (Gopher Tortoise). COYOTE 
PREDATION. Gopherus polyphemus is listed as a species of spe-
cial concern by the state of Florida (Florida Wildlife Code Chap. 
39 F.A.C.), and as a threatened species by the Florida Committee 
on Rare and Endangered Plants and Animals (Moler 1992. Rare 
and Endangered Biota of Florida: Volume III, Reptiles and Am-
phibians. University Press of Florida, Gainesville, Florida. 291 
pp.). Coyotes (Canis latrans) are invasive to Florida with ranges 
that are expanding within the state (Schmitz and Brown 1994. An 
Assessment of Invasive Non-Indigenous Species in Florida's Public 
Lands. Florida Dept. Environmental Protection. Tallahassee, 
Florida. 283 pp.; Wooding and Hardinsky 1990. Florida Field Nat. 
18:12-14), including the southeastern coast (Cunningham and 
Dunford 1970. Quart. J. Florida Acad. Sci. 33:279-280; Brady 
1983. Florida Field Nat. 11:40-41; Hill et al. 1987. Wildl. Soc. 
Bull. 15:521-524; Wooding and Hardinsky, op. cit.). We report 
here evidence of Coyote predation on Gopher Tortoise hatchlings 
in southeastern coastal Florida. 

Passive tracking index data used to monitor both exotic and 
native species on public lands (Engeman et al. 2001. Environ. Cons. 
28:235-240) indicated an increasing presence of Coyotes on state 
and county public lands in the Palm Beach to Port St. Lucie areas 
(Engeman, unpubl. data), prompting us to opportunistically ex-
amine Coyote scats for evidence of Gopher Tortoise predation. 
On 3 April 2004, one of us (JAM) collected a Coyote scat with 
Gopher Tortoise remains from a path in a pine flatwoods greenway 
in the Abacoa development of Jupiter, Florida. The dried scat was 
9 cm long and the gular projection of the plastron of a 2-3 yr old 
Gopher Tortoise was clearly visible, along with mammal fur, ro-
dent bones, and grasshopper fragments. Hatchlings might be more 
vulnerable to predation than juveniles, but less noticeable in ca-
sual observation of scats. Efforts at the time to conduct larger sur-
veys for evidence of Gopher Tortoises in coyote scats were made 
impossible by hurricanes Frances and Jeanne. Coyote predation 
on Gopher Tortoises is of concern because predation is a critical 
threat to endangered or locally rare species (Hecht and Nickerson 
1999. Endangered Species Update 16:114-118), and predation 
losses can further stress populations already impacted by habitat 
loss and altered predator communities (Reynolds and Tapper 1996. 
Mammal Rev. 26:127-156), both of which apply to Gopher Tor-
toises in Florida. 

Submitted by JON A. MOORE, Florida Atlantic University, 
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Wilkes Honors College, 5353 Parkside Drive, Jupiter, Florida 
33458, USA; RICHARD M. ENGEMAN, USDA/Wildlife Ser-
vices, National Wildlife Research Center, 4101 LaPorte Ave, Fort 
Collins, Colorado 80521-2154, USA; HENRY T. SMITH, Florida 
Department of Environmental Protection, Florida Park Service, 
13798 S.E. Federal Highway, Hobe Sound, Florida 33455, USA; 
JOHN WOOLARD, USDA/Wildlife Services, 2820 East Uni-
versity Ave., Gainesville, Florida 32641, USA. 

KINOSTERNON INTEGRUM (Mexican Mud Turtle). SIZE. 
Kinosternon integrum is one of the largest species in the genus 
(Pritchard and Trebau 1984. The Turtles of Venezuela. SSAR. 466 
pp.) and males obtain larger sizes than females. The largest speci-
mens reported in the literature were 202 mm carapace length (CL) 
(Ernst and Barbour 1989. Turtles of the World. Smithsonian Insti-
tution Press. 313 pp.) and 210 mm CL (Iverson et al. 1998. Cat. 
Amer. Amphib. Rept. 652:1-6). We found two males exceeding 
210 mm CL in the municipality of Tonatico, Estado de Mexico, 
Mexico (18 °45'04"N, 99°37'35"W) in April 2004. The first male 
was 223 mm CL with a mass of 662.9 g, and the second 220 mm 
CL and 810 g. This apparently represents the largest size (CL) 
reported to date for males of this species. 

Submitted by RODRIGO MACIP-RIOS and GUSTAVO 
CASAS-ANDREU, Departamento de Zoologia, Instituto de 
Biologia, Universidad Nacional Aut6noma de Mexico. Apdo. Post. 
70-153, C.P. 04510, Mexico, D.F., Mexico; e-mail (RMR): 
rmr@ibiologia.unam.mx . 

TRACHEMYS GAIGEAE (Big Bend Slider). REPRODUC-
TIVE CHARACTERISTICS. Relatively little information has 
been published on reproduction in T gaigeae (see review by Stuart 
and Ernst. 2004. Cat. Amer. Amphib. Rept. 787:1-6). Herein we 
provide descriptive statistics and other data for the subspecies T 
g. gaigeae (following taxonomy of Seidel 2002. J. Herpetol. 
36:285-292) obtained during field studies in the Rio Grande Val-
ley, southern Socorro County, New Mexico, USA in 1996-1998. 
Collection methodology and locations were previously discussed 
by Stuart and Painter (2002. Bull. Maryland Herpetol. Soc. 38:15-
22). Mensural data are presented as: mean ± standard deviation, 
range. 

Twelve adult females (maximum straight-line carapace length 
[CL] = 242.2 mm ± 11.9, 228-266 mm; maximum straight-line 
plastron length [PL] = 228.3 mm ± 11.1, 213.5-247 mm; pre-ovi-
position mass = 1890.1 g ± 281.4, 1538-2364 g), captured in 
aquatic traps, were identified as gravid with shelled eggs based on 
abdominal palpation. Dates of collection were between 19 May 
and 11 July; no female captured before or after this period showed 
evidence of bearing shelled eggs. All 12 females were induced to 
oviposit within 24-48 h of capture by injection of oxytocin (Ewert 
and Legler 1978. Herpetologica 34:314-318) and were judged to 
be spent (devoid of shelled eggs) via abdominal palpation over a 
several day period post-oviposition. Eggs were incubated in moist 
vermiculite at 28-30°C in the laboratory, and hatchlings were re-
tained alive for up to 12 months post-hatching. 

Number of eggs per clutch (N = 12) averaged 15.4 ± 4.9, 6-22. 

Previous reports of clutch size in T g. gaigeae ranged from 6 to 29 
(reviewed by Morjan and Stuart 2001. Southwest. Nat. 46:230-
234). Eggs (N = 170) were measured within 24 h after laying. Egg 
length averaged 35.0 mm ± 1.3, 31.6-37.7 mm; and width aver-
aged 22.5 mm ± 0.9, 20.1-24.6 mm. Individual egg mass (N = 
147, from 10 of the 12 clutches) averaged 10.7 g ± 1.1, 8.5-13.0 
g. 

Incubation period in the laboratory for 11 clutches averaged 60.8 
days ± 2.4, 57-64 days, and hatching success rate was ca. 72%. 
Hatchlings (N = 123) were measured within one month after hatch-
ing: CL averaged 29.0 mm ± 1.4, 25.2-32.7 mm; PL averaged 
27.4 mm ± 1.2, 24.1-30.6 mm; and mass averaged 6.0 g ± 0.8, 
4.3-7.7 g. As noted by Morjan and Stuart (2001, op. cit.), the 
hatchling color pattern was similar to that of adults, although the 
reticulate pattern on the carapace was much more densely arranged, 
and the olive carapace and yellowish plastral colors were much 
paler and duller than in adults. 

In 10 clutches, mean egg mass was significantly correlated with 
means of egg length (r 2  = 0.77, F = 27.0, p < 0.001), egg width (r2 

 = 0.84, F = 42.9, p < 0.001), hatchling CL (r 2  = 0.65, F = 15.0, p < 
0.005), and hatchling mass (r 2  = 0.79, F = 30.9, p < 0.001). Mean 
length and width of eggs were significantly correlated with mean 
hatchling CL (r2  = 0.56, F = 11.4, p <0.01; and r2  = 0.52, F = 9.8, 
p = 0.01, respectively). Female CL and pre-oviposition mass were 
not significantly correlated with length, width, or mass of eggs; 
clutch mass or size; or hatchling CL or mass (r 2  values < 0.26, p > 
0.13), possibly because of the small sample size. However, exten-
sive variation in these reproductive characteristics has been ob-
served in better-studied species of slider such as T scripta in the 
U.S. (e.g., Tucker et al. 1998. J. Herpetol. 32:515-526). 

Egg mass index (EMI; mean individual egg mass x 100/spent 
female mass) and relative clutch mass (RCM; clutch mass/spent 
female mass) were calculated for 10 females and their clutches. 
EMI averaged 0.65 ± 0.10, 0.55-0.86, and RCM averaged 0.10 ± 
0.02, 0.05-0.14. The mean EMI for T g. gaigeae fell between 
ratios reported for Trachemys spp. from the central U.S. (0.95) 
and Central America (0.41-0.49), whereas the mean RCM was 
comparable to that of T scripta in the central U.S. (0.10) but lower 
than the ratio for T venusta in Costa Rica (0.14) (Moll and Moll 
1990. In J. W. Gibbons [ed.], Life History and Ecology of the 
Slider Turtle, pp. 152-161. Smithson. Instit. Press, Washington, 
D.C.; Moll 1994. Chelon. Conserv. Biol. 1:107-116). In terms of 
EMI, T g. gaigeae appears to be intermediate between temperate 
and tropical populations of Trachemys spp. 

Our data, although derived from a small number of gravid fe-
males and their offspring, suggest that T g. gaigeae is similar in 
its reproductive characteristics to other species of Trachemys. We 
thank K. A. Buhlmann, J. D. Congdon, and J. M. Legler for com-
ments, and J. B. M. Miyashiro for assistance. Fieldwork was funded 
in part by the New Mexico Department of Game and Fish, Share 
with Wildlife Program. 

Submitted by JAMES N. STUART (e-mail: 
JStuart@state.nm.us)  and CHARLES W. PAINTER, New 
Mexico Department of Game and Fish, Conservation Services 
Division, Santa Fe, New Mexico 87504-5112, USA. 
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TRACHEMYS SCRIPTA ELEGANS (Red-eared Slider). RE-
PRODUCTION. The natural range of Trachemys scripta elegans 
extends from northern Illinois to the Gulf of Mexico, USA (Gib-
bons and Zug 1990. Life History and Ecology of the Slider Turtle. 
Smithsonian Books. 384 pp.). T scripta elegans has been intro-
duced and successfully reproduces in California (Lever 2003. 
Naturalized Reptiles and Amphibians of the World. Oxford Uni-
versity Press. 288 pp.). The northernmost known occurrence of T 
scripta elegans in California occurs in Contra Costa Co., south of 
San Francisco (Stebbins 2003. A Field Guide to Western Reptiles 
and Amphibians, Houghton Mifflin Co., Boston, Massachusetts. 
533 pp.). Here, I report the first occurrences and breeding success 
of T scripta elegans in Mann County, California. This apparently 
represents the most northern occurrence of a breeding population 
of this non-native species in California to date. Assisted by two 
biologists from Garcia and Associates, I conducted a Western Pond 
Turtle (Actinemys marmorata) population study from April to 
August 2003 in the Mount Tamalpais Watershed, Marin Munici-
pal Water District, Mann County. During that study, we captured 
numerous reproductive T s. elegans males and females (palpation 
of eggs) at two lakes. We also captured sub-adults, juveniles, and 
five hatchlings. Juveniles and hatchlings caught were likely the 
offspring of adults released in the lakes, since juveniles under 10 
cm in length are not legally available in the pet trade in the United 
States. 

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

CROCODYLIA 

ALLIGATOR MISSIPPIENSIS (American Alligator). FEED-
ING. Alligator missippiensis is a large, abundant carnivore in 
marshes and swamps of the southeastern United States. Small A. 
missippiensis (< 1.5 m TL) eat what is locally available, consum-
ing primarily invertebrates, small fish, and amphibians. As A. 
missippiensis grow larger, they eat larger fish and amphibians, 
snakes, turtles, birds, mammals, and shellfish (Mazzotti and Brandt 
1994. In Davis and Ogden [eds.], Everglades: The Ecosystem and 
its Restoration, pp. 485-505. St. Lucie Press, Delray Beach, 
Florida). Reports of exotic snakes in Everglades National Park 
(ENP) include increased sightings of Burmese Pythons (Python 
molurus bivittatus; Snow and Oberhofer 2004. http:// 
www2.nature.nps.gov/YearinReview/02_B.html) . Sources of mor-
tality of pythons include motor vehicles, mowing equipment, fire, 
and possibly alligators. Here, we confirm the latter with a report 
of an A. missippiensis feeding on a P. m. bivittatus (Fig. 1). 

At 1015 h on 7 June 2005, an adult (ca. 2.4 m) A. missippiensis 
emerged from a well-used alligator trail into a box culvert pool 
along the south side of the Main Park Road (SR 9336) of ENP 
(25°24'13.1"N, 80°36'34.1"W, datum: NAD83; elev. ca. 1 m). This 
box culvert is 1.85 km W of the main entrance (fee booth) to the 
ENP. When first observed, the alligator had a subadult (ca. 2.6 m 
TL) P m. bivittatus in its jaws. The alligator held the python just 
behind the head, and the snake was wrapped around the body of 
the alligator. The python's head was above water and the snake 
was obviously alive, with its tongue flicking. By 1215 h, the py-
thon was no longer wrapped around the alligator; the snake's head  

was submerged and its body appeared limp. At 1310 h, the alliga-
tor began to swallow the python, throwing its head back, 
"chomping," with lengthy rests in between. By 1410 h, the alliga-
tor had ca. 1.3 m of python trailing from its mouth, having swal-
lowed the snake whole, head first. No further observations were 
made until 1507 h, at which time there was still ca. 1 m of visible 
snake. At 1556 h, the alligator continued to toss its head and 
"chomp," then rest with its head out of the water on the bank. At 
1601 h, the A. missippiensis made another attempt to swallow more 
python, and then rested. At 1627 h, the alligator re-engaged in 
several bouts of swallowing with little progress. By 1642 h, the A. 
missippiensis had made some progress, with about 0.6 m of the 
snake remaining to be swallowed. At 1716 h, the alligator rested 
for 30 min with its head out of water on the bank edge. This was 
followed by more swallowing attempts and resting. Observations 
ceased at 1938 h with ca. 0.6 m of python still hanging out of the 
alligator's mouth. 

The culvert was visited 5 times between 0715 h and 1715 h the 
following day. No observations of python or alligator were made. 
On 9 June 2005 at 0715 h, the same alligator was observed in the 
north side culvert pool with about 0.1 m of python's tail hanging 
out of its mouth (Fig.1). The alligator left the culvert pool by 0945 
h. This alligator was seen again at the culvert at 1445 h with no 
snake parts showing. The alligator has not been seen in more than 
60 visits to that culvert pool since. 

This is not the first observation of alligators encountering py-
thons in ENP. On 5 January 2003, a park visitor reported an alliga-
tor estimated to be over 2 m TL and a python estimated to be over 
3 m TL battled for more than 24 h at Anhinga Trail. Although the 
alligator appeared to have subdued the python, the snake broke 
free and swam off into the marsh. On 3 February 2004, a small 
group of tourists at Pa-hay-okee Overlook reported that a large 
python (reported at over 6 m TL) had wrapped itself around an 
adult alligator (reported as 3.5 m TL). Photographs of the encoun-
ter suggest that the python was closer to 4 m TL and the alligator 
2.5 m TL. The alligator had been reported to grab the python in its 
mouth and swim away. 

The difficulty with which A. missippiensis had swallowing the 
python in the encounter we describe suggests that a limit to snake 
prey size exists. Spectacled Caiman (Caiman crocodiles) are re- 

Fro. 1. American Alligator eating Burmese Python in Everglades Na-
tional Park, Florida. 
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ported to kill Green Anacondas (Eunectes murinus) in the Ven-
ezuelan Llanos. Smaller snakes were eaten, but larger ones were 
not consumed (Rivas et al. 1999. Herpetol. Rev. 30:101). Rivas et 
al. (op. cit., 1999) also reported that anaconda predation on caim-
ans often occurs. 

That three alligator-python battles have been reported over a 
29-month period in ENP indicates either that these interactions 
are common or easily observed. More data on the ecology of Bur-
mese Pythons in ENP is needed to evaluate extent and importance 
of interactions between these two species. 

We thank Bill McCreary, Mark Grissom, and John C. Benjamin 
Jr. for their observations and photographs of the January 2003 
encounter; and Donna Mercier for her sharp-eyed observation and 
Mike Mercier for his excellent photographs of the February 2004 
encounter. 

Submitted by RAY W. SNOW (e-mail: skip_snow@nps.gov)  
and LORI OBERHOFER (e-mail: lori_oberhofer@nps.gov),  
South Florida Natural Resources Center, Everglades National Park, 
40001 State Road 9336, Homestead, Florida 33034, USA; and 
FRANK J. MAZZOTTI, Department Wildlife Ecology and Con-
servation, Fort Lauderdale Research and Education Center, Uni-
versity of Florida, 3205 College Avenue, Davie, Florida 33314, 
USA (e-mail: fjma@ufl.edu).  

PALEOSUCHUS PALPEBROSUS (Dwarf Caiman). NESTING. 
Paleosuchus palpebrosus is widely distributed in Brazil, but its 
reproductive biology remains poorly documented (Magnusson 
1992. Cat. Am. Amphib. Rept. 554.1-554.2). Here, we add obser-
vations of P. palpebrosus nesting in northern Brazil to the limited 
reproductive data on this species. 

We searched for nests around Cururu Lake, near the Solimaes 
River (03°34'30.4"S, 60°40'03.3"W, datum: WGS84; elev. 80 m), 
State of Amazonas in November—December 2001 and 2002. We 
found two P. palpebrosus nests in the forest around lake. Nests 
were found in the forest seasonally flooded by the lake and small 
streams, at distances of 15-20 m from water, and were built from 
decaying leaves and twigs. 

One nest, which was intact, was 55 cm high, 108 cm long, and 
70 cm wide. We could not obtain precise dimensions on the sec-
ond nest because a predator had disturbed it; pieces of eggshells 
were scattered about. The intact nest had 15 eggs, and we mea-
sured the length, width, and weight of 8 eggs. Mean egg length 
was 61.1 cm (SD = 2.0), mean egg width was 38.1 cm (SD = 1.5), 
and mean egg mass was 56.4 g (SD = 3.6). We captured a female 
P. palpebrosus (69.0 cm SVL, 8.0 kg) near the intact nest (Fig. 1). 

Nests of this species have been reported from Colombia and 
Surinam (Medem 1981. Los Crocodylia de Sur America. Vol. 1. 
Colciencias, Bogota, Colombia. 354 pp.; Medem 1983. Los 
Crocodylia de Sur America. Vol. 2. Colciencias, Bogota, Colom-
bia. 270 pp.), but this is the first nest reported from the Amazon 
region of Brazil. Nest structure and material was generally similar 
to nests found elsewhere, though some nests have also been re-
corded on floating vegetation mats in Surinam (Medem 1981, op. 
cit.). Clutch size in all three areas (13-15/nest) is similar, and the 
size of P. palpebrosus eggs reported by Medem (1981, op. cit.) is 
similar to the size of eggs we found. 

Pic. 1. Paleosuchus palpebrosus nest in foreground with female P 
palpebrosus (69 cm SVL) in background. 

We thank for Dete, Peruano, Dunga, Teixeirinha, and Joao Paulo 
for help in the field, and William Magnusson for reviewing the 
note. 

Submitted by ZILCA CAMPOS, EMBRAPA Pantanal CP 
109, Corumba, MS, 79320-900 Brazil (e-mail: 
zilca@cpap.embrapa.br);  and TANIA SANAIOTTI, INPA 
Ecologia CP 478, Manaus, AM, 69320-900 Brazil. 

RHYNCHOCEPHALIA 

SPHENODON PUNCTATUS (Common Tuatara). OPPORTU-
NISTIC PREDATION. Sphenodon punctatus are opportunistic 
visual predators. In the wild, they feed primarily on invertebrates 
including weta (Orthoptera), beetles (Coleoptera), and isopods 
(Oniscus spp.) (Walls 1981. New Zealand J. Ecol. 4:89-97). Ac-
counts also exist of tuatara feeding on vertebrate prey, including 
skinks (Oligosoma spp.), geckos (Hoplodactylus spp.), and frogs 
(Leiopelma hamiltoni) (Brown 1994. New Zealand J. Zool. 21:425-
430). Adult S. punctatus occasionally feed on Fairy Prion 
(Pachyptila turtur) eggs, chicks (Wright 1961. Notornis 9:133) 
and adults (Walls 1978. New Zealand J. Ecol. 1:91-98), but this is 
not surprising as these colonial ground-nesting birds occur in large 
numbers, often sharing burrows with tuatara (Newman 1987. 
Herpetologica 43:336-344). However, no accounts exist of S. 
punctatus feeding on passerine birds. Hence, we report an obser-
vation of S. punctatus predation on a House Sparrow, Passer 
domesticus. 

At ca. 1000 h on 23 March 2005, we encountered an adult (ca. 
250 cm SVL) male S. punctatus with a P. domesticus in its mouth 
on the northeastern side of Stephens Island (Marlborough Sounds, 
New Zealand, 40°40'S, 174°00'E, datum: NZGD49; ca. elev. 215 
m). The event occurred under the dense undergrowth directly be-
side a small shed that is ca. 5 m from the sliding glass door of one 
of the three houses on the island. The head had already been con-
sumed, but the sparrow was clearly identifiable (Fig. 1). The spar-
row was difficult to age due to it already having been partially 
consumed; however, based on feather and leg development, it was 
either an older juvenile or an adult (i.e., flight capable). After ca. 
2 h, the S. punctatus managed to eat the sparrow whole, by very 

Herpetological Review 37(1), 2006 
	

81 



Ho. I. Adult male Common Tuatara (Sphenodon puncrunt.$) in the 
process of consuming a House Sparrow (Passer domesticus) on Stephens 
Island, New Zealand. 

slowly chewing down the length of the bird's body. 
This is the first report of S. punctatus feeding on a passerine 

bird. It is unknown what enabled the capture of this sparrow, as 
passerine birds are not known to be a primary prey item for S. 
punctatus. As the incident occurred within 3 m of a glass door, the 
sparrow may have been captured opportunistically after having 
been stunned as a result of flying into the glass and subsequently 
attracting the tuatara's attention. However, if the bird had recently 
fledged, its inexperience could have enabled its capture. We ex-
pect that the ecology of House Sparrows, an introduced species in 
New Zealand, makes them only occasional prey for S. punctatus. 

We thank C. Allen and J. de Vries for assistance on Stephens 
Island, and B. Bell, H. Miller, and D. Chapple for providing com-
ments on the draft. Our research was conducted with New Zealand 
Department of Conservation approval. 

Submitted by JENNIFER A. MOORE, Allan Wilson Centre 
for Molecular Ecology and Evolution, Victoria University of 
Wellington, P.O. Box 600, Wellington, New Zealand (e-mail: 
Jennifer.Moore@vuw.ac.nz);  and STEPHANIE S. GODFREY, 
Hinders University of South Australia, Bedford Park, Adelaide, 
Australia. 

LACERTILIA 

AMEIVA AMEIVA (Giant Ameiva). PREDATION. Ameiva 
ameiva may be the most studied Brazilian lizard; selected aspects 
of its ecology, e.g., reproduction (Colli 1991. Copeia 1991:1002-
1012) and diet and thermal ecology (Vitt and Colli 1994. Can. J. 
Zool. 72:1986-2008) are well known. Although A. ameiva is known 
to prey on other lizards and amphibians (Pianka and Vitt 2003. 
Lizards. University of California Press, Berkeley. 346 pp.), rela-
tively few data on its predators exist, such as snakes (Martins and 
Oliveira 1998. Herpetol. Nat. Hist. 6:78-150), mammals (Yensen 
and Tarifa 2003. Mammalian Species 727:1-8) and introduced 
predators (Henderson 1992. Caribb. J. Sci. 28:1-10). Hence, we 
add to the limited data on A. ameiva predators with observations 
of Pseudoboa (snake) predation on A. ameiva from the Pantanal, 
Corumba municipallity, Mato Grosso do Sul State, Brazil. 

On 04 April 2001, we received a dead juvenile female Pseudoboa 
nigra (396 mm SVL) killed by locals from an urban area of 
Corumba (18°58'48"S, 57°39'18"W, datum: WGS84; elev. 90 m);  

dissection revealed one hand (12.8 mm) and a tail (66.6 mm) of a 
subadult A. ameiva in the stomach. Dry forest dominated by 
Fabaceae, Euphorbiaceae, Apocynaceae, Rubiaceae, and 
Sapindaceae surrounds the area; A. ameiva is common in the vi-
cinity (pers. obs.). 

On 20 June 2001, we captured a juvenile (336 mm SVL) male 
Pseudoboa neuwiedii in a 50-m set of four 106-liter pitfall traps 
with drift-fences placed on Santa Cruz Hill (19°24'49"S, 
57°22'47"W, datum: WGS84; elev. 800 m). Semi-deciduous for-
est dominated by Caesalpiniaceae, Euphorbiaceae, Mimosaceae, 
Rutaceae, and Bignoniaceae characterizes the area. Dissection re-
vealed a subadult (148 mm tail length only) female A. ameiva in 
stomach. 

We recorded a third instance of predation on A. ameiva when 
we received an adult female Pseudoboa haasi (1092 mm SVL) 
killed by local workers in the Pantanal region called Nhecolandia 
(18°59'S, 56°40'W; datum: WGS84; elev. 98 m). The region is 
characterized by a matrix of different Cerrado habitats in which 
Bignoniaceae, Arecaceae, and Malpighiaceae are dominant in the 
vegetation. Dissection revealed a foot (29.3 mm), shed skin, and 
pieces of tail of an adult A. ameiva in the stomach. 

Previous studies on snakes report that Pseudoboa prey on liz-
ards (Martins and Oliveira 1998. Herpetol. Nat. Hist. 6:78-150; 
Strussmann and Sazima 1993. Stud. Neotrop. Fauna Environ. 
28:157-168). Our findings suggest that these snakes may be im-
portant predators of actively foraging lizards, such as A. ameiva. 
The three Pseudoboa specimens (CEUCH 874, 904, and 3550) 
and their respective stomach contents are deposited in the zoo-
logical reference collection, Laboratory of Zoology, Campus of 
Corumba, Universidade Federal de Mato Grosso do Sul (UFMS). 
We thank Marc P. Hayes for comments and Mineracao 
Corumbaense Reunidas for logistical support. 

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

AMPHISBAENA DARWIN!! DARWINII. (NCN). REPRO-
DUCTION. The maximum clutch size reported for Amphisbaena 
d. darwinii is three eggs (Cei 1993. Mus. Reg. Sci. Nat. Torino, 
Monograf. 14:1-949; Achaval and Olmos 2003. Anfibios y Rep-
tiles del Uruguay. 2nd  Edicion corregida y aumentada. Graphis, 
Impresora, Montevideo, Uruguay. 136 pp.). Here, we report a larger 
clutch size from southern Uruguay. 

Diego Nunez collected a clutch of four A. d. darwinii eggs at 
Avenida de los Pinos 2787, Colonia Nicolich, Ruta 102, km 23.2, 
Departamento Canelones (34°48'55"S, 56°01'13"W, datum: 
YACAR; elev. 27 m) on 30 December 2002. The leathery eggs 
were found within an unoccupied anthill in grassland habitat. The 
four eggs had mean dimensions of 24.7 mm x 13.0 mm, ranges: 
24.0-25.0 x 13.0-15.0 mm). One egg was broken during manipu-
lation; the other three eggs were incubated. Three hatchlings were 
born, two on 25 January 2003 (total length = 68 mm, mass = 0.73 
g; total length = 85 mm; mass = 0.90 g), the third one day later 
(total length = 74 mm; mass = 0.67 g). 
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The four eggs and two dead hatchlings were deposited in the 
Coleccion Zoologfa Vertebrados, Reptiles (ZVC-R), Facultad de 
Ciencias, Montevideo as ZVC-R 6080. We thank Diego Nufiez 
for specimen data. 

Submitted by SANTIAGO CARREIRA (e-mail: 
carreira@fcien.edu.uy)  and SILVANA BALETTA (e-mail: 
silvana@serpentario.edu.uy),  Seccion Zoologfa Vertebrados, 
Facultad de Ciencias, Igua 4225, CP 11400, Montevideo, Uru-
guay. 

CNEMASPIS (Oriental Dwarf Geckos). COMMUNAL OVIPO-
SITION. Communal egg-laying is widely reported among squa-
mate reptiles, including many geckos (e.g., Krysko et al. 2003. 
Amphibia-Reptilia 24:390-396; Oda 2004. Acta Amazonica 
34:331-332). Among South Asian gekkonids, selected species in 
several genera show this behavior (e.g., Bauer and Das 2000. J. 
South Asian Nat. Hist. 5:25-35; Das 2003. A Photographic Guide 
to Snakes and Other Reptiles of India. New Holland Publishers, 
London. 144 pp.; Khan and Tasnim 1990. Herpetologica 42:146-
148), including some members of the genus Cnemaspis. In 
Cnemaspis, three species are known to exhibit communal ovipo-
sition; C. kandiana from Sri Lanka (Deraniyagala 1953. A Col-
ored Atlas of Some Vertebrates from Ceylon, Vol. 2, Tetrapod 
Reptilia. The Ceylon Government Press, Colombo. 121 pp.), C. 
indica from the Western Ghats of India (Bhupathy and Nikon 2002. 
J. Bombay Nat. Hist. Soc. 99:330-332), and C. baueri from Pen-
insular Malaysia (Das and Grismer 2003. Herpetologica 59:544-
552). Here, we add to previous reports of communal oviposition 
in Cnemaspis with observations from the Western Ghats of south-
ern India. 

On 22 September 2004, SB observed three sites with clusters of 
eggs of Cnemaspis cf indraneildasii in Anashi National Park 
(ANP). All sites were on partly moss-covered bridge walls above 
dry or flowing streams under the road connecting Anashi village 
and Anashi Nature Camp. Eggs were white to off-white in color, 
translucent, longer than wide (oval), flattened at their wall-attached 
end, and generally represented three categories; unhatched, recently 
hatched and previously hatched. Recently hatched eggs typically 
had only their apical ends broken with most of the egg shell re-
maining, whereas previously hatched eggs only had basal frag-
ments of the shell attached to the wall. Site 1 (15 °00'08"N, 
74°13'39"E, datum: WGS84; elev. 540 m) had two clutches: 3 and 
2 unhatched eggs within an area 15 cm in diameter with one iso-
lated, recently hatched egg on either side. One unhatched egg was 
5.3 mm wide; during measurement, this egg cracked (hence the 
length was unrecorded) whereupon an apparently healthy fully 
developed C. cf indraneildasii (12.2 mm SVL, 13.2 mm tail) im-
mediately emerged. At least 12 previously hatched eggs were also 
located near these unhatched eggs. An adult C. cf. indraneildasii 
and a juvenile Hemidactylus prashadi were noticed within 0.5 m 
and 0.8 m, respectively, on the same wall. Site 2 (15 °00'06"N, 
74°13'38"E; elev. 540 m) had 3 clutches of 2 recently hatched eggs. 
Below these eggs were 7 unhatched eggs (1 isolated egg and 3 
clutches of 2). At least 10 previously hatched eggs were also lo-
cated near these eggs. Site 3 (15 °00'06"N, 74°13'31"E; elev. 540 
m) had 3 separate aggregations of eggs. One aggregation had 3 
unhatched eggs (1 isolated egg and a clutch of 2) with another 

FIG. I. Egg-laying of Cnemaspis cf indraneildasii in Anashi National 
Park, Karnataka, India. 

clutch of 2 recently hatched eggs below them. Impressions of 2 
previously hatched eggs were also present. An adult C. cf 
indraneildasii was observed within 0.6 m of this cluster. The sec-
ond aggregation had 4 unhatched eggs (2 single eggs and 1 clutch 
of 2). Remains of 17 previously hatched eggs were also present 
near these eggs. The third aggregation had 7 unhatched eggs (5 
single eggs in lower right and 1 clutch of 2 in lower right of Fig. 
1). The remains of 51 previously hatched eggs were also located 
all around the unhatched eggs (see Fig. 1). The distances between 
different categories of eggs were not recorded, but at all 3 sites, 
eggs were located within a ca. 1 m circle diameter. Egg(s) pre-
sumed to represent separate clutches were always laid in distinct 
clusters with the overall dispersion within a cluster as in Fig. 1. 
For previously hatched eggs, it was impossible to obtain accurate 
counts of clutch size as only their basal impressions were left and 
new eggs were frequently laid over older ones. Isolated egg groups 
(1-2 eggs) were rarely observed (N = 3) in other parts of ANP. 

While studying reptiles in the Sengaltheri area of Kalakkad-
Mundanthurai Tiger Reserve (KMTR), Tamil Nadu Forest, NMI 
observed aggregations Cnemaspis eggs. NMI located several 
Cnemaspis egg clusters (2-6 eggs) primarily in leaf litter, decay-
ing logs, on the underside of tree bark, and under small stones 
during quadrat sampling. However, our description here refers to 
a site (08031'45"N, 77°26'39"E; elev. 980 m) that harbored the larg-
est aggregation of Cnemaspis eggs recorded from KMTR over the 
interval 1998-2000. The site was a 10-m wide rocky formation in 
a dense tree and canopy cover of mixed evergreen forest with mini-
mal undergrowth. Except for ca. 2 months annually, the proximity 
of the Manimuttar River (15 m away) saturates the substrate. This 
site was ca. 1.5 m above ground in a narrow (ca. 1.5 cm wide) 
crevice due to one rock (ca. 1.5 m x 1 m x 2.5 m) sitting on a 
larger rock. Though the site is humid year-round, the environment 
in the crevice was not particularly moist. At least 50 unhatched 
and > 25 hatched eggs were recorded from this site. The area of 
visibility into the crevice was lined with eggs. Eggs were similar 
to those observed at ANP; other than Cnemaspis, no geckos re-
corded from KMTR (Ishwar et al. 2001. Current Sci. 80:413-418; 
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Murthy 1992. Rec. Zool. Surv. India 91:161-168) are likely to 
have similar-sized eggs. Only unhatched and previously hatched 
eggs were observed. Eggs seemed tightly packed into the crevice 
without obvious pattern, and several shell fragments were seen at 
the base of the crevice. Cnemaspis hatchlings observed in the nest 
eluded capture as they fled into the crevice when pursued. Three 
Cnemaspis species (C. indica, C. ornata, and C. jerdoni) were 
recorded in the vicinity with C. indica being most abundant. 

Egg-laying was not observed, but oviposition by more than one 
individual is undoubtedly responsible for the large egg aggrega-
tions we describe (see Ananjeva and Orlov 1995. Russian J. 
Herpetol. 2:142-147; Bhupathy and Nikon, op. cit.). Moreover, 
the nest site at KMTR may be used by more than one species of 
Cnemaspis (see Krysko et al., op. cit.). Cnemaspis reproductive 
ecology is currently poorly described, but communal nesting in 
the genus may be more common than recorded (SB, NMI, unpubl. 
data from other areas). Hence, comparative information on the 
degree of site fidelity, frequency of multiple clutching, incubation 
time, and breeding season length will be needed to interpret the 
ecological and evolutionary context of oviposition aggregations. 

The Karnataka and Tamil Nadu Forest Departments provided 
permits; K. Shanker, J. Krishnaswamy, the Ashoka Trust for Re-
search in Ecology and the Environment, the U.S. Fish and Wild-
life Service, and the Wildlife Institute of India provided logistic 
support. We thank M. P. Hayes and S. Pawar for comments and R. 
Somewara for the record of C. kandiana communal oviposition. 

Submitted by SAYANTAN BISWAS, Department of Biologi-
cal Sciences, George Washington University, 2023 G Street NW, 
Washington D.C., 20052, USA and Ashoka Trust for Research in 
Ecology and the Environment, No. 659, 5th 'A' Main, Bellary Road, 
Hebbal, Bangalore 560 024, India (e-mail: sayantan@gwu.edu);  
and N. M. ISHWAR, Wildlife Institute of India, Post Box 18, 
Chandrabani, Dehradun 248001, Uttaranchal, India (Current ad-
dress: Group for Nature Preservation and Education, New #30, 
Block II, Gandhi Mandapam Road, Kotturparvam, Chennai 600 
085, India; e-mail: nmishwar@yahoo.com).  

CTENOSAURA MELANOSTERNA (Black-chested Ctenosaur). 
PREDATION. At 1525 h on 19 July 2005, we saw a large (31.6 
cm SVL, 51.5 cm tail, 996 g) C. melanosterna fall 4-8 m from the 
forest canopy on the island of Cayo Menor in the Cayos Cochinos 
(Islas de la Bahia, Honduras; 16°10'20"N, 86°30'10"W, datum: 
WGS84 ; elev. 8 m); a female Boa constrictor (133 cm SVL, 15.7 
cm tail, 1267 g) was constricting the lizard. From the time the 
lizard and snake hit the ground, we could see no muscular activity 
in the lizard (including no obvious signs of respiration). The snake 
constricted the lizard for 34 min, then released the lizard and re-
mained loosely coiled around it (and essentially motionless) for 
another 95 min. The snake then began to ingest the lizard, suc-
cessfully swallowing the head and neck within 9 min. The snake 
then stopped, and again remained motionless. After 49 min, we 
placed the snake and lizard in a cloth bag and transported them to 
the lab. We placed both animals in a plastic storage bin (75 x 40 x 
40 cm), hoping that the snake would finish eating the lizard. At 
0800 h the next day, the snake and still unresponsive lizard were 
on opposite sides of the bin. At 1300 h the same day, we returned 
to the lab to find the snake on one side of the bin and the lizard 

alive and alert on the other. The lizard had been unresponsive for 
at least 21 h. We released the lizard at the point of capture the next 
day, whereupon it gave many aggressive head-bob displays be-
fore walking into the forest with no apparent ill effects. 

Besides the observed predation attempt, we have found two adult 
female B. constrictor on Cayo Menor containing adult C. 
melanosterna (> 25 cm SVL). One female boa (117 cm SVL, 1661 
g including prey) partially regurgitated a large C. melanosterna; 
the snake subsequently died in captivity. The other female (205 
cm SVL, 5300 g including prey), discovered on 20 August 2004, 
contained a C. melanosterna (determined by palpation), and this 
snake subsequently was recaptured in good condition on 16 July 
2005. These observations indicate that C. melanosterna might rep-
resent important prey for the insular boas. Ctenosaura 
melanosterna is known only from the Cayos Cochinos and Aguan 
Valley (Departamento de Yoro) in Honduras (Buckley and Axtell 
1997. Copeia 1997:138-150). Little is known of C. melanosterna 
ecology, and although B. constrictor predation on adult C. pectinata 
has been recorded (Lemos-Espinal and Ballinger 1994. Herpetol. 
Rev. 25:26), this is the first report of snake predation on C. 
melanosterna. 

We thank the Honduran Coral Reef Foundation and Operation 
Wallacea for supporting our research in the Cayos Cochinos. 

Submitted by ROBERT N. REED, Department of Biology, 
Southern Utah University, Cedar City, Utah 84720, USA (e-mail: 
reed  @ suu.edu ); STEPHEN GREEN, 18 Durand Road, Earley, 
Reading, Berkshire, RG6 5YR, United Kingdom; SCOTT M. 
BOBACK, Department of Biological Sciences, Auburn Univer-
sity, Auburn, Alabama 36849, USA; and CHAD E. MONTGOM-
ERY, Department of Zoology, Southern Illinois University, 
Carbondale, Illinois 62901, USA. 

EU MECES LATICEPS (Broad-headed Skink). FRUGIVORY; 
SEED DISPERSAL. Most lizard species are exclusively carnivo-
rous, yet herbivorous or omnivorous species are known from 11 
lizard families (Cooper and Vitt 2002. J. Zool. 257:487-517). Of 
these, at least 8 families contain frugivorous species. The family 
Scincidae is one such example with 18 species known to be her-
bivorous or omnivorous. Furthermore, Cooper and Vitt (op. cit.) 
assert that plant matter may comprise a small component of the 
diet of many skinks that are primarily carnivorous. Eumeces 
laticeps may be one such species. Although this species typically 
consumes arthropods, snails, Anolis lizards, and even congenerics 
(Vitt and Cooper 1986. J. Herpetol. 20: 408-415), it is also the 
only North American scincid documented to consume fruit. Coo-
per and Vitt (op. cit.) report that E. laticeps has been known to eat 
grapes and berries, but provide no specific information on plant 
taxa nor viability of ingested seeds. Here we report an instance of 
frugivory by E. laticeps, provide positive identification of the spe-
cies of fruit consumed, and evidence that this species could func-
tion as a seed disperser. 

At ca. 1300 h on 10 June 2005, GGS and SMB captured an 
adult male E. laticeps (119 mm SVL, 247 mm TL, 35 g) beneath 
an abandoned doghouse. This observation was made in a rural 
setting in North Auburn, Alabama (32°38'55"N, 85°27'17"W, da-
tum: WGS84; elev. 198 m). Upon capture, the lizard passed a fe-
cal pellet which we preserved in formalin. This pellet contained 
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53 seeds and a receptacle with its attached pedicel from the aggre-
gate fruit of Morus rubra (Moraceae). The lizard was held in cap-
tivity for one week during which time it passed 11 more seeds, 
another receptacle and pedicel. Because two receptacles (each with 
attached pedicels) were found in association with a large number 
of seeds, at least two fruits were eaten. Additionally, the presence 
of the combination of receptacles, pedicels, and partially aggre-
gated seeds makes it unlikely that the seeds were ingested second-
arily. The tree of this species closest to the lizard's refugium was 
within 3 m. The identity of the seeds was verified using a seed 
identification guide (Martin and Barkley 1961. Seed Identifica-
tion Manual. University of California Press, Berkeley, California. 
221 pp.) and by comparison to freshly collected fruit. Seed viabil-
ity was confirmed by placing 6 seeds on moistened filter paper in 
a Petri dish and another 5 seeds in ca. 5 mm of finely ground peat 
moss in a Petri dish on 26 June 2005. Dishes were misted with 
water and checked for germination daily. One seed germinated in 
the peat moss on 3 August 2005. On 29 August, seeds were re-
moved from the Petri dishes for tetrazolium testing. Seeds were 
cut in half, soaked for 1 hour in a 1% tetrazolium chloride solu-
tion, and then examined under a dissecting microscope for tetra-
zolium staining (indicating cellular respiration and hence viabil-
ity). Four of the 6 seeds placed on the filter paper tested positive. 
The other 2 seeds from this dish and all 5 from the peat dish were 
found to be empty when cut open; the endosperm appeared rotted 
away. This may be an artifact of the germination trial rather than 
the digestive action of the skink because the seed coat was intact. 
This was further verified by cutting open 10 of the 53 seeds first 
passed by the lizard which had been placed in formalin. All seeds 
in this sample also had intact endosperm. 

Eumeces laticeps frequents openings and edges of hardwood 
forests (Palmer and Braswell 1995. Reptiles of North Carolina, 
UNC Press, Chapel Hill, North Carolina. 412 pp.) which increases 
the likelihood that seed will be deposited in a site suitable for ger-
mination. Field work documenting seed germination from E. 
laticeps scat deposited in situ will be necessary to confirm this 
hypothesis. 

We thank William Clements for access to his property. 

Submitted by GEOFFREY G. SORRELL (e-mail: 
sorregg@auburn.edu),  ROGER D. BIRKHEAD, and SCOTT 
M. BOBACK, Department of Biological Sciences, Auburn Uni-
versity, Alabama 36849, USA .  

de las Ayes de Venezuela. Graficas Armitano. Caracas. 484 pp.), 
but documented reports of hawk predation on reptiles are gener-
ally scarce. The most substantial data are those of Rivas et al. 
(1998. Herpetol. Rev. 29: 238-239), who reported 9 species of 
Accipitridae birds, including Buteo magnirostris, as predators on 
Green Iguanas (Iguana iguana). Hence, we augment limited re-
ports of hawk predation on reptiles with several observations from 
Venezuela. 

During a faunal inventory conducted on 11 April 1989, mem-
bers of the staff of Direccion General de Fauna del Ministerio del 
Ambiente y de los Recursos Naturales, Venezuela, captured an 
adult (350 g, 395 mm) female Roadside Hawk (Buteo magnirostris) 
in the road between Coloradito and Chaguaramas, Municipio 
Independencia, Anzoategui State (08°48'N, 63°27'W; elev. 90 m). 
The specimen (EBRG 10424) was deposited in the Museo de la 
Estacion Biologica de Rancho Grande. During the preservation 
process, RR found four lizards in the crop that apparently had 
been swallowed recently, as they were only partially digested. Two 
specimens were identified as Gymnophthalmus speciosus (115.0 
and 95.0 mm total length [TL]) and two as Bachia heteropa (140.0 
and 183.0 nun TL), and catalogued as vouchers EBRG 2332-2333 
and EBRG 2330-2331, respectively. 

This is the first B. magnirostris predation record on 
Gymnophthalmus and Bachia. Occurrence of 4 specimens of 2 
different species supports the idea that small reptiles may be more 
than occasional prey for this species, previously reported to feed 
almost exclusively on insects (Phelps and de Schauensee, op. cit.). 
Diurnal, open area (savanna and forest edges) foraging, and use of 
relatively low perches (5-15 m; Phelps and de Schauensee, op. 
cit.) might facilitate B. magnirostris predation on small diurnal 
lizards. 

Sergio Bermudez and Marco Natera verified, respectively, the 
B. magnirostris and lizard identifications. We thank A. Mijares-
Urrutia, I. Martinez-Solano, F. Bisbal, and J. Sanchez for sugges-
tions. 

Submitted by RAMON RIVERO, Museo de la Estacion 
Biologica de Rancho Grande, Ministerio del Ambiente y de los 
Recursos Naturales, Apartado 184, Maracay 2101-A, Venezuela 
(e-mail: museoebrg  @cantv.net ); and JESUS MANZANILLA, 
Museo del Instituto de Zoologia Agricola, Universidad Central de 
Venezuela and Museo Nacional de Ciencias Naturales de Madrid, 
Espatia (e-mail: jesusmanzanillap@hotmail.com).  

GYMNOPHTHALMUS SPECIOSUS (Spectacled Lizard), 
BACHIA HETEROPA (Earless Lizard). PREDATION. 
Falconiform bird predation on lizards is well documented. Martin 
and Lopez (1990. Smithson. Herpetol. Info. Serv. 82:1-43) com-
piled information about predation on lizards by 23 species of 
falconiformes in southwestern Europe. Castro and Restrepo (1987 
Actualidades Biologicas 16:31) found four specimens of 
Leptotyphlops goudotti in the stomach of Falco sparverius. Rep-
tiles are also important prey of the Common Buzzard, Buteo bu-
teo (Selas 2001 Can. J. Zool. 79:2086-2093), and West (1975. 
Condor 77:354) reported a case of predation of Amphisbaena 
fuliginosa by Buteo nitidus. In Venezuela, accipiters and the Black-
Faced Hawk (Leucopternis melanops) have been mentioned as 
predators on reptiles (Phelps and de Schauensee 1978. Una Guia 

HEMIDACTYLUS FRENATUS (Common House Gecko). RE-
PRODUCTION. That many gekkonid lizards have continuous 
reproduction with a fixed clutch size of two eggs is well known 
(Vitt 1986. Copeia 1986:773-786; Selcer 1990. Herpetologica 
46:15-21), but nothing is known about reproduction of 
Hemidactylus frenatus from the Pacific Coast of Mexico (Ramirez-
Bautista 1994. Manual y Claves Ilustradas de los Anfibios y Rep-
tiles de la Region de Chamela, Jalisco, Mexico. Universidad 
Nacional Autonoma de Mexico, Ciudad de Mexico, D.F., Mexico. 
127 pp.). Hence, this note provides preliminary data on H. frenatus 
reproduction in Pacific Mexico. 

During 1989, we studied reproductive activity in H. frenatus 
through the year in the Biological Reserve Estacion de Biologia 
Chamela. This area is located between 5 km N and 15 km S of the 
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Pacific Coast of Jalisco, Mexico (19°30'N, 105°03'W, datum: 
WGS84; elev. 10 m). Habitat is tropical dry forest dominated by 
Astronium graveolens, Thouinidium decandrum, and Couepia 
polyandra (Bullock 1986. Archiv. Meteorol. Geophys. Bioclimat. 
36:297-316); precipitation occurs June-October. Mean annual 
temperature is 24.9°C; mean annual rainfall is 748 ± 119 mm 
(Ramirez-Bautista and Vitt 1997. Herpetologica 53:423-431). 
Hemidactylus frenatus inhabits crevices of the buildings at this 
field station. 

Eight females (mean SVL 52.6 ± 1.2 mm, range: 50.0-58.0 mm, 
N = 8) from January (N = 2), April (N = 3), and August (N = 3) 
were reproductively active. Females from January and April had 
vitellogenic follicles (VF) and eggs, and females from August had 
eggs and growing follicles. Females with VF (N = 3) averaged 
55.7 ± 2.3 mm SVL and females with eggs (N = 5) averaged 50.8 
± 0.6 mm SVL. Volume of VFs averaged 68.8 ± 24.5 mm 3  (range: 
28.3-112.8 ± mm 3, N = 3) whereas egg volume averaged 258.0 
mm ± 26.6 mm3  (range: 197.5-322.9 mm 3, N = 5). Females laid 2 
clutches of two eggs. 

The reproductively active condition of females in all months 
sampled implies that reproduction occurs year-round and that H. 
frenatus may produce 3-4 clutches a year similar to many other 
tropical gekkonid lizard species (Vitt 1986, op. cit.). 

Submitted by AURELIO RAMHZEZ -BAUTISTA (e-mail: 
raurelio  @ servidor.unam.mx ), URIEL HERNANDEZ -SALI-
NAS, and ADRIAN LEYTE - MANRIQUE, Centro de 
Investigaciones Biologicas (CIB), A.P. 1-69 Plaza Juarez, C.P. 
42001, Pachuca, Hidalgo, Mexico. 

HOPLODACTYLUS MACULATUS (Common Gecko). TOXIN 
CONSUMPTION. Anticoagulant poisons, particularly the sec-
ond-generation anticoagulant brodifacoum, are used extensively 
both to eradicate pest mammals from offshore islands and to de-
tect reinvasions (e.g., Dilks and Towns 2000. Developing Tools to 
Detect and Respond to Rodent Invasions of Sslands: Workshop 
Report and Recommendations, Science Internal Series 59, Depart-
ment of Conservation, Wellington, New Zealand, 18 pp.). Conser-
vation benefits of pest mammal eradication usually outweigh the 
costs of temporary population die-back of non-target natives (Innes 
and Barker 1999. New Zealand J. Ecol. 23:111-127). Consider-
able research documents brodifacoum poisoning of native bird 
species (reviewed by Eason et al. 2002. Ecotoxicology 11:35-48) 
and invertebrates (e.g., Spurr and Drew 1999. New Zealand J. Ecol. 
23:167-173) following mammalian pest eradication. However, 
research on other taxa (e.g., reptiles) and on ecosystem-level ef-
fects of chronic brodifacoum use is sparse. Brodifacoum is a po-
tent and persistent rodenticide, lasting for at least six months in 
organs and tissue, which exacerbates the risk of secondary poi-
soning of non-target species (e.g., Eason et al., op. cit.). 

Potential risk of brodifacoum poisoning to reptiles is thought to 
be low, as reptiles have a blood coagulation chemistry distinct 
from that of mammals (Merton 1987. Dodo J. Jersey Wildl. Preserv. 
Trust 24:19-43). However, few studies have investigated antico-
agulant bait consumption by reptiles in the wild (but see Merton, 
op. cit. and Thorsen et al. 2000. Biol. Conserv. 96:133-138). 

Mana Island, Cook Strait, New Zealand (41°40'S, 174°00'E) 
underwent eradication of mammals in 1991 and has since been  

the focus of an intensive ecological restoration program. To pro-
tect Mana Island from mammal reinvasion, 42 wooden boxes baited 
with brodifacoum poison (Pestoff®; 20 ppm; which has a half-
life of 157 days in soil) and peanut-oil flavored wax tags are de-
ployed along the shoreline, and rebaited regularly (every 4-6 
weeks). Common geckos (Hoplodactylus maculatus) regularly use 
the bait boxes as refugia (Hare and Hoare 2005. Herpetol. Rev. 
36:179). 

In May 2004, we surveyed H. maculatus from 14 bait boxes. 
Handling induced defecation by 16% (12 of 74) of geckos. We 
observed 3 adult (one male and two females; 69-81 mm SVL) 
geckos (25%) deposit bright blue-green fecal material, in contrast 
to normal, dark-brown feces. One other adult (73 mm SVL) male 
gecko exhibited blue/green spots inside the throat and abdominal 
skin. Blue-green fecal material deposited was the same color as 
the dyed brodifacoum bait within the boxes, which led us to infer 
consumption of the toxin by these geckos (based on Freeman et 
al. 1996. Wildlife Research 23:511-516). One of the three geckos 
that defecated bait was in the late stages of pregnancy with two 
embryos (as determined by palpation), which raises the question 
of whether anticoagulant poison might detrimentally affect off-
spring. Other than these obvious signs that geckos consume toxic 
bait, all appeared to be in good condition (body condition, defined 
as log(mass)/log(SVL), was 0.557 ± 0.086, and did not differ sig-
nificantly from body condition of adult geckos that did not show 
signs of bait consumption 0.536 ± 0.079; F1 = 0.4946, P = 0.4839), 
had few ectoparasites and no sores or open wounds. Only one 
gecko was found dead during the survey, a desiccated juvenile, 
with no evidence of brodifacoum consumption. 

Our observation of bait consumption by H. maculatus in nature 
is the first to document both brodifacoum consumption by geckos 
and consumption of a toxin by reptiles when it is continuously 
provided. Only two published studies report reptile consumption 
of brodifacoum bait in the wild. Following pest mammal eradica-
tion on Round Island, Mauritius, Telfair's Skink (Leiolopisma 
telfairi) suffered mortality from consuming brodifacoum bait 
(Merton, op. cit.), and Wright's Skink (Mabuya wrightii) from 
Fregate Island, Seychelles, also consumed brodifacoum bait, 
though effects on these skinks were not studied (Thorsen et al., 
op. cit.). 

Formulating management strategies to mitigate the potential 
effects of anticoagulants and other toxins on lizards is hampered 
by a lack of information (Spun 1993. Conservation Advisory Notes 
33, Department of Conservation, Wellington, New Zealand, 4 pp.). 
Published lethal dose (LD50) data on acute toxicity of anticoagu-
lants to reptiles do not exist. However, LD50 data for lizards ex-
posed to sodium monofluoroacetate (1080) suggest that poisons 
are unlikely to induce mortality in lizards, as lethality would re-
quire vast quantities of toxin to be consumed (e.g., Mcllroy et al. 
1985. Austral. Wildl. Res. 12:113-118). The hypothesis that anti-
coagulant poisons are unlikely to pose lethal threats to reptiles is 
supported by a laboratory study of anticoagulant consumption by 
McCann's Skinks (Oligosoma maccanni). Skinks which consumed 
toxic pindone (a first-generation anticoagulant) bait (97%), showed 
no adverse short-term effects (Freeman et al., op. cit.). However, 
potential sub-lethal effects of anticoagulants include interference 
with reptiles' abilities to thermoregulate, which might prove fatal 
under conditions of environmental stress (Merton, op. cit.). 
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Traditionally, discussions concerning the risk of secondary poi-
soning to non-target native species have focussed on target (i.e., 
mammalian) prey species as vectors for anticoagulant transporta-
tion (e.g., Eason and Wickstrom 2001. Vertebrate Pesticide Toxi-
cology Manual (Poisons) (2nd ed.), Technical Series 23, Depart-
ment of Conservation, Wellington, New Zealand, 122 pp.). Our 
finding extends concerns for non-target species, as brodifacoum 
consumption by reptiles poses a risk of secondary poisoning, par-
ticularly to native avian predators of lizards. Brodifacoum is a 
highly potent and persistent anticoagulant; ecosystem-level re-
search is required if continued use of brodifacoum is deemed an 
appropriate management option to detect rodent invasions. 

We thank C. L. Stephens and G. D. Timlin for field assistance, 
C. H. Daugherty and J. A. Moore for comments on the draft and 
D.V. Merton for helpful discussions. Our research was conducted 
with Department of Conservation approval (permit 9/375 ROA). 

Submitted by JOANNE M. HOARE (e-mail: 
joanne.hoare@vuw.ac.nz)  and KELLY M. HARE, School of Bio-
logical Sciences, Victoria University of Wellington, P.O. Box 600, 
Wellington, New Zealand. 

LEIOCEPHALUS CARINATUS ARMOURI (Northern Curlytail 
Lizard). SCAVENGED ROAD-KILL. Little is known about the 
vertebrate predators and scavengers of Leiocephalus carinatus 
armouri within its introduced range in Florida, with few of these 
consumers currently documented (e.g., Meshaka et al. 2004. The 
Exotic Amphibians and Reptiles of Florida, Krieger Publishing 
Company, Malabar, Florida. 155 pp.; Smith and Engeman 2004a. 
Herpetol. Rev. 35:169-170; Smith and Engeman 2004b. Florida 
Field Nat. 32:107-113; Dean et al. 2005. Herpetol. Rev. 36:451). 
Thus far, only one mammal in Florida has been verified, feral cats 
(Felis catus) (Smith and Engeman 2004b, op. cit.). Here we re-
port Eastern Gray Squirrel (Sciurus carolinensis) scavenging of a 
road-killed L. c. armouri in Florida. 

At 1155 h on 1 April 2005 (sunny, air temperature ca. 28.3°C), 
HTS observed an adult S. carolinensis at the Woolbright Road 
colony of L c. armouri located in Boynton Beach, Florida (see 
previous colony site descriptions in Smith and Engeman 2003. 
Herpetol. Rev. 34:245-246), sitting on its haunches in the parking 
lot of the Woolbright Road site gnawing on a large, flattened, wa-
fer-like object . Holding the "wafer" in its forelimbs, the squirrel 
spun it slowly while chewing off and swallowing the edge por-
tions. This behavior was observed for 3-4 min, at which time the 
squirrel was more closely approached. The squirrel then nervously 
flicked its tail, gave two distress barking-chatters, and attempted 
to flee with the wafer in its jaws. The large and unwieldy size and 
shape of the wafer caused it to be dropped by the squirrel after it 
had moved only 5 m. The wafer was collected and identified as a 
road-killed, completely flattened, adult L. c. armouri (see FIG. 1). 

Leiocephalus c. armouri, present at the Woolbright Road site 
since at least 1986 (Smith and Engeman 2003, op. cit.), has been 
intensively studied there since 1993 (Smith and Engeman 2004b, 
op. cit.) and road-kills are common. During regular morning walks 
around the site, L. c. armouri road-kills are often found, only to 
disappear within a day or two. Feral cats (Felis catus) and exotic 
rodents were previously thought largely responsible for these dis-
appearances. However, S. carolinensis have always been the most 

FIG. 1. Roadkilled Leiocephalus carinatus armouri; the bracket indi-
cates the area chewed on by a Sciurus carolinensis. 

common mammal at the colony site. 
In Florida, the diet of S. carolinensis generally consists of plant 

material including fruits, acorns, other mast and drupes, vegeta-
tive buds, bulbs, fungi, and staminate cones (Brown 1997. Mam-
mals of Florida, Windward Publishing, Inc., Miami, Florida. 224 
pp.; HTS, pers. obs.). However, S. carolinensis are also known to 
be carnivorous at some localities and times of the year, consum-
ing insects, bird eggs, birds, and even chipmunks (Layne and 
Woolfenden 1958. J. Mammal. 39:595-596; Korschgen 1981. J. 
Wildl. Manage. 45:260-266; Faccio 1996. Can. Field Nat. 
110:538). The relative abundance of L. c. armouri, alive and as 
road-kill, at the Woolbright Road colony may make it an impor-
tant protein and trace element (e.g., calcium) dietary component 
of S. carolinensis at this location, especially during the bimodal 
squirrel breeding season peaks in Florida of late winter/early spring, 
and late spring/summer (Brown, op. cit.). Future observations/ex-
aminations/collections of L. c. armouri carcasses at this site will 
attempt to further clarify such a relationship. 

Submitted by HENRY T. SMITH, Florida Department of En-
vironmental Protection, Florida Park Service, 13798 S.E. Federal 
Highway, Hobe Sound, Florida 33455, USA; RICHARD M. 
ENGEMAN, National Wildlife Research Center, 4101 LaPorte 
Ave., Fort Collins, Colorado 80521-2154, USA, WALTER E. 
MESHAKA, JR., The State Museum of Pennsylvania, 300 North 
Street, Harrisburg, Pennsylvania 17120-0024, USA; and ERNEST 
M. COWAN, Florida Department of Environmental Protection, 
Florida Park Service, 13798 S.E. Federal Highway, Hobe Sound, 
Florida 33455, USA. 

LIOLAEMUS OLONGASTA (NCN). BODY TEMPERATURE. 
Liolaemus olongasta is an oviparous lizard inhabiting the hot arid 
landscape of the Monte Phytogeographic Province in northern 
Argentina (Cabrera and Willink 1980. Biogeograffa de America 
Latina. Washington, D.C. 109 pp.). Known from extreme western 
La Rioja Province and San Juan Province at elevations between 
900 and 1600 m (Etheridge 1993. Museo Regionale di Scienze 
Naturali 11:1-199), data on its biology are sparse. Limited study 
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has been devoted to thermoregulation, sexual dimorphism, and 
time budgets (Canovas et al. 2001. Congr. Argentina Herpetol. 
IV:32-33; Canovas et al. 2002. XVI Reunion de Com. Herpetol. 
Asoc. Herpetol. Argentina XVI:45; Canovas et al. 2003. Reunion 
de Com. Herpetol. Asoc. Herpetol. Argentina. XVII:38). Here, we 
add data addressing the thermal ecology of this species. 

Field work was carried out in a dry streambed with a mosaic of 
flat boulders and patches of sand in La Laja, Departamento 
Albardon, Provincia de San Juan, Argentina (31°19'S; 68°41'W, 
datum: WGS84; elev. 700 m. Data were collected every 10 days 
from August 2000 to August 2001 by revisiting bushes and boul-
ders across the study site at random. Each individual was hand-
captured. Cloacal temperature (T a), substrate temperature (T s) and 
air temperature (Ta) were measured with a rapid reading Miller-
Weber thermometer to the nearest 0.1°C. For each capture, we 
took T5  on the substrate at the exact point of observation, and T a  1 
cm above the substrate. 

Mean body temperature was 32.1°C (s = 3.9°C, N = 55). We 
found no differences in Tc  between males and females (ANOVA: 
F1,53 = 2.77, P > 0.05). Using size (as SVL) as the covariate, we 
also found no differences in Tc  between gender groups (ANCOVA: 
F2,51 = 2.02, P > 0.05); a pattern similar to Liolaemus 
pseudoanomalus (Villavicencio et al. 2001. Congr. Argentina 
Herpetol. IV:81-82). However, using T a  as the covariate, we found 
interseasonal differences in T c  (ANCOVA: F3 ,50 = 9, P < 0.05); an 
a posteriori Tukey test revealed that T c  during winter (July to Sep-
tember) differed from other seasons. Cloacal temperature was cor-
related with each of Ts  and Ta  (r = 0.64, P < 0.0001; r= 0.80, P < 
0.0001, respectively). 

Liolamus olongasta appears more heliothermic that 
thigmothermic. This species thermoregulates in a manner similar 
to L. wiegmanni (Martori et al. 1998. Rev. Esp. Herpetol. 12:19-
26), L. sanjuanensis (Acosta et al. 2004. Herpetol. Rev. 35:171), 
and Liolaemus koslowsky (Martori et al. 2002. Cuad. Herpetol. 
1:78-99). These species move among shading vegetation during 
the warmer hours to lower their body temperature. 

Submitted by MARIA GABRIELA CANOVAS, JUAN 
CARLOS ACOSTA (e - mail: jcacosta@sinectis.com.ar),  
HECTOR JOSE VILLAVICENCIO,* and JOSE ALBERTO 
MARINERO, Departamento de Biologia, Facultad de Ciencias 
Exactas, Fisicas y Naturales, Universidad Nacional de San Juan. 
*Corresponding author; Becario CONICET, Avenida Espafia 400 
(N), Caixa Postal 5400, San Juan, Argentina (e-mail: 
hjvillavicencio@hotmail.com).  

LIOLAEMUS QUILMES (NCN). LONGEVITY. Little is known 
about longevity in Neotropical Liolaemus. Age at first reproduc-
tion or reproductive frequency can help estimate relative longev-
ity. Tinkle (1969. Amer. Nat. 103:501-516) suggested that early 
maturing, multiple-brooded species tend to have shorter life ex-
pectancies than late-maturing, single-brooded species. Subsequent 
research (Stearns 1992. The Evolution of Life Histories, Oxford 
University Press, Oxford. 249 pp.; Roff 2001. Life History Evolu-
tion. Sinauer Associates, Sunderland, Massachusetts. 527 pp.) has 
generally borne this out. In Liolaemus, little information exists on 
age at first reproduction (e.g., -12 months in L lutzae, Rocha 1992. 
J. Herpetol. 26:17-23; 18 months in L. signifer, Pearson 1954. 

Copeia 1954:111-116). More data exist for reproductive effort. 
Two or 3 clutches may be produced each season (L. koslowskyi, 2 
clutches, Aun and Martofi 1998. Cuad. Herpetol. 12:1-9; L lutzae, 
2 or 3 clutches, Rocha 1990. Ciencia e Cultura 42:1203-1206; L. 
multimaculatus, 2 clutches, Vega 1997. Herpetol. J. 7:49-53; L. 
scapularis, 2 clutches, Ramirez Pinilla 1994. J. Herpetol. 28:521-
524; L wiegmannii, 2 clutches, Martofi and Aun 1997. J. Herpetol. 
31:578-581) or only one brood either every 1 or 2 years (L. 
elongatus, Ibargtiengoytia and Cussac 1998. Herpetol. J. 8:99-
105), or 2 or 3 years (L. pictus, lbargfiengoytia and Cussac 1996. 
Herpetol. J. 6:137-143). Liolaemus quilmes from northwestern 
Argentina produces one clutch per season (Ramirez Pinilla 1992. 
Acta Zool. Lilloana 42:41-49). This suggests that L. quilmes may 
have an intermediate life expectancy relative to other Liolaemus. 
Here I provide preliminary data on this life-history trait for L. 
quilmes that can ultimately be used to test the intermediate lon-
gevity hypothesis. 

As part of a separate study (Halloy and Robles 2002. Bull. Mary-
land Herpetol. Soc. 38:118-129; Halloy and Robles 2003. Cuad. 
Herpetol. 17:65-71), Liolaemus quilmes was monitored over 6 
austral spring and summers (October 1999-March 2005) at Los 
Cardones (26°40'1.5"S, 65°49'5.1"W, datum: WGS84; elev. 2700 
m), Tucuman, Argentina. This diurnal, mainly insectivorous, and 
oviparous lizard occurs in semi-arid and arid habitats between 
1600-3000 m (Etheridge 1993. Boll. Mus. Reg. Sci. Nat., Torino 
11:137-199). Males are more colorful and slightly larger (mean 
SVL = 65 mm) than the less conspicuous, slightly smaller (mean 
SVL = 61 mm) females (Cei 1993. Mus. Reg. Sci. Nat., Torino 
Monogr. 14:1-949). 

Lizards were captured within a 60 x 60-m grid (Halloy and Rob-
les 2002, op. cit.). They were measured, weighed and individually 
marked with a combination of two colored beads attached to the 
base of the tail with surgical steel monofilament (Fischer and Muth 
1989. Herpetol. Rev. 20:45-46). Marked lizards were released at 
the site of capture. Because of the risk to smaller lizards, only 
adults were marked. Young grow rapidly during their first two 
summers and can breed by the beginning of their third summer, at 
20-21 months. Thus, I estimated adults captured to be 1.5-2 
years old. 

Over the study, 189 lizards (95 males and 94 females) were 
marked. Lizards sighted 3 times each summer (N = 51), and 
those marked during the last summer (N = 35) were excluded from 
the analysis. Remaining lizards (N = 103: 48 males, 55 females) 

TABLE 1. Number of adult female (male) Liolaemus quilmes resighted 
over 5 years with respect to year (i.e., austral spring/summer = October-
March) of capture. 

Year of capture Number of years resighted 

1 2 3 4 5 Totals 

1999-2000 2(1) 4(9) 1(4) 4(0) 1(1) 12(15) 
2000-2001 0(1) 3(4) 3(4) 0(1) 2(1) 8(11) 
2001-2002 0(0) 0(0) 0(1) 1(0) 0(0) 1(1) 
2002-2003 2(5) 10(2) 7(5) 0(0) 0(0) 19(12) 
2003-2004 0(2) 15(7) 0(0) 0(0) 0(0) 15(9) 
Totals 4(9) 32(22) 11(14) 5(1) 3(2) 55(48) 
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represent animals periodically censured during the October—March 
interval over 84 days in the 6 years combined (Table 1). 

Most lizards appeared to live at least 2 or 3 summers as breed-
ing adults (75% males, 78.2% females; Table 1). No lizard marked 
during the first summer was found during the sixth summer. Of 
those marked during the first summer, 6.7% males and 8.3% fe-
males were found 5 years later. Of those marked during the sec-
ond summer, 9.1% males and 25% females were found 5 years 
later. Only two lizards were marked during the third summer and 
they were resighted for 3 (a male) and 4 years (a female). Adding 
ca. 2 years since hatching before their first capture, this suggests 
that these lizards may live, on average, 4-5 years. Seven to 25% 
of individuals may attain 7 years of age. No significant difference 
was found between males and females in the pattern of years 
resighted (Wilcoxon-Mann-Whitney test: Wx  = 29, P> 0.05; Siegel 
and Castellan 1988. Statistics for the Social and Behavioral Sci-
ences. McGraw-Hill, Inc., New York, 399 pp.). 

This temperate species seems to fall in a middle of a continuum 
between early-maturing species having multiple broods and short 
life expectancies and late-maturing species producing one brood 
and having high survivorship (Tinkle, op. cit.). However, longev-
ity data obtained for other species of Liolaemus will be needed to 
unequivocally verify this supposition. 

I thank C. Robles, M. Castillo, and C. Guerra for field assis-
tance; R. Espinoza and M. Hayes for their comments and for im-
proving the text; Recursos Naturales y Suelos, 'Tucuman Province 
for permission to access the site (Permits 394-98, 95-2000, and 
539-RN); and PIP-CONICET 4966/97 and 02668, and CIUNT 
26/G218 for financial support. 

Submitted by MONIQUE HALLOY, Instituto de Herpetologia, 
Fundacion Miguel Lillo, Miguel Lillo 251, 4000 San Miguel de 
Tucuman, Argentina; e-mail: mhalloy@webmail.unt.edu.ar.  

LIOLAEMUS RUIBALI (NCN). BODY TEMPERATURE. 
Liolaemus ruibali is an ovoviviparous insectivorous lizard that 
inhabits the east slope of the Andean Cordillera and pre-Cordil-
lera in central-western Argentina (Cei 1986. Museo Regionale di 
Scienze Naturali. Monografie IV. Torino. 527 pp.). Liolaemus 
ruibali has an ambiguous conservation status: defined as a species 
for which "insufficient knowledge" exists (Lavilla et al. 2000. 
Categorizacion de los Anfibios y Reptiles de la Republica Argen-
tina. Asoc. Herpetol. Arg., 97 pp.). Data on its biology are sparse. 
The only published data are those of Villavicencio et al. (2004. 
Actas V Congr. Arg. Herpetol. pp. 64-65, San Juan), who made 
observations on its reproduction and diet. Here, we present pre-
liminary data on L. ruibali thermal ecology. 

On 14 April 2000, we conducted field work in the Reserva de 
Usos Multiples Don Carmelo, Departamento Ullum, Provincia de 
San Juan (31°10'S, 69°46W, datum: WGS84; elev. 3000 m). Lo-
cated in the Puna Phytogeographic Province, Stipa speciosa var. 
breviglumis, Lyciun chanar, Artemisia mendocina, Ephedra breana, 
and Maihuniopsis glomerata dominate the largely Andean flora 
(Cabrera and Willink 1980. Biogeograffa de Amdrica Latina. Wash-
ington, D.C. 109 pp.). The data presented are based on 12 cap-
tures. To collect these data, we revisited a randomized selection of 
bushes and low rocks across the study site. Each individual was 
captured by hand, and its SVL was measured (to nearest 0.02 mm). 

For each capture, cloacal (T a), substrate (T s) and air (Ta) tempera-
tures were measured (to nearest 0.1°C) with a rapid-reading Miller-
Weber thermometer. We took T s  at the exact point of observation, 
and Ta  1 cm above the substrate, both immediately following cap-
ture. 

Mean body temperature of the 12 L. ruibali was 24.4°C (SD = 
6.2°C). Body size was unrelated to T c  (Spearman Rank Correla-
tion: r, = 0.22, P = 0.47). An ANOVA revealed significant differ-
ences between Tc  (higher) and Ta  (F1,22 = 6.64, P = 0.01). In con-
trast, neither Tc  and T, (F1,22 = 1.54, P = 0.22) nor Ta  and T, (F1,22 
= 2.26, P = 0.14) differed significantly from one another. Cloacal 
temperature and each of T, and T a  were correlated (Spearman Rank 
Correlation: r, = 0.90, P = 0.00005; rs  = 0.85, P = 0.0004, respec-
tively). All captured animals were basking near Ctenomys (rodent) 
burrows. Of the 12 animals, 5 attempted to escape into Ctenomys 
burrows. 

Based on correlation coefficient similarity among T c, T, and Ta, 
thermoregulation likely occurs predominantly through conduction, 
similar to L. pseudoanomalus (Villavicencio 2004. Ecologia 
Termica y Actividad Espacio - Temporal de una Poblacion de 
Liolaemus pseudoanomalus [Cei 1981] [Iguania: Liolaemidae] del 
Departamento de Albardon, San Juan, Argentina. Licenciatura dis-
sertation. Unv. Nat. San Juan. 42 pp.). This differs from L. 
wiegmanni (Martori et al.1998. Rev. Esp. Herpetol. 12:19-26), L. 
olongasta (Canovas et al. 2001. Congreso Arg. Herpetol. V:32-
33), L. koslowsky (Martori et al. 2002. Cuad. Herpetol. 1:78-99), 
and L. sanjuanensis (Acosta et al. 2004. Herpetol. Rev. 35:171), 
which show a stronger relationship between T, and T a, implying 
that convection is more important. 

Submitted by HECTOR JOSE VILLAVICENCIO*, 
CANOVAS MARIA GABRIELA, and JUAN CARLOS 
ACOSTA, Departamento de Biologia, Facultad de Ciencias 
Exactas, Hsicas y Naturales, Universidad Nacional de San Juan. 
*Becario CONICET, Avenida Espaila 400 (N), Caixa Postal 5400, 
San Juan, Argentina. 

MABUYA BISTRIATA (Trinidad Skink). REPRODUCTION. 
Mabuya bistriata is generally described as being both terrestrial 
and arboreal, with females being slightly larger than males (Vitt 
and Blackburn 1991. Copeia 1991:916-927). Breeding has been 
noted as occurring as July—August for mainland and island popu-
lations (Murphy 1997. Amphibians and Reptiles of Trinidad and 
Tobago. Krieger Publishing Co., Malabar, Florida. 245 pp.). In 
this report, we augment information on its reproductive behavior 
with an instance of arboreal courtship in May at the end of the dry 
season in Trinidad. 

On 28 May 2003 at 1000 h EST, we observed a pair of M. 
bistriata engaged in courtship on the side of a fiberglass wall of 
the shower 1.8 m above the ground at our base camp at Petit 
Tacaribe on the northern coast of Trinidad (10 ° 47'48"N, 
61°12'33"W; datum: WGS84; elev. 10 m). Local vegetation con-
sists of a diverse assemblage of evergreen trees including several 
species of palms, bromeliads, and an understory dominated in many 
places by Heliconia. The male was partially astride the visibly 
larger female and grasping the ventrolateral skin just behind her 
left shoulder with his jaws (the female made no effort to resist the 
male). The animals were observed for 10 min and then an attempt 
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was made to capture them. The male (95.9 mm SVL) was col-
lected; the female eluded capture. 

Our observation indicates that mating in M. bistriata can occur 
outside of the rainy season (June-December) in Trinidad and might 
occur earlier in the year than previously reported. The male was 
deposited in the herpetological collection of the United States 
National Museum (USNM 561864) in Washington, D.C. 

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

MICROLOPHUS PERUVIANUS (Peruvian Pacific Iguana) 
SAUROPHAGY. Microlophus peruvianus occupies a broad geo-
graphic range in western South America from northern Ecuador 
to southern Peru (Dixon and Wright 1975. Los Angeles Co. Mus. 
Contri. Sci. 271:1-39). Inhabiting open, arid landscapes, M. 
peruvianus seems to prefer intertidal habitats such as sandy and 
pebbled beaches, cliffs and other near-shore structures. Herein, I 
report two observations of saurophagy in M. peruvianus from 
southern Peru, both involving Phyllodactylus geckos as prey. 

At 1330 h on 19 July 2003, I captured a male M. peruvianus 
(90.8 mm SVL) on La Vieja Island, Paracas National Reserve, 
Department Ica (14°17'32.8"S, 76°1031"W [datum: WGS84]; elev. 
< 5 m). The lizard was found near a South American sea lion 
(Otaria flavescens) carcass about 20 m away from the intertidal 
zone on a boulder and cobble beach. I flushed the stomach of the 
lizard with water and recovered the 25-mm piece of the tail of a 
Phyllodactylus angustidigitus. I also recovered parts of intertidal 
crab and isopods, a spider, and a fly. Phyllodactylus angustidigitus 
is the only gecko species known to occur on La Vieja. This spe-
cies is often observed under sea lion carasses, a microhabitat fre-
quently shared with M. peruvianus. For example, on 19 July 2003, 
I found two juvenile P. angustidigitus under the sea lion carcass 
close to where I captured the aforementioned M. peruvianus. This 
proximity may favor predation. After stomach flushing, the M. 
peruvianus was released at the point of capture. 

On 18 December 2003, I watched a male subadult M. peruvianus 
(69.3 mm SVL) prey on a male of Phyllodactylus microphyllus 
(28.6 mm SVL). The interaction occurred along a streamlet fac-
ing a rocky beach near the western tip of the Illescas Peninsula, 
Departamento Piura (5°47'08.0"S, 81°04'17.4"W; GPS coordinates; 
elev. < 5 m). After noticing the moving gecko, the M. peruvianus 
made several attempts to catch it, repeatedly failing. After less 
than 2 minutes, the lizard finally caught and ingested the gecko 
headfirst. The gecko did not lose its tail during ingestion. I cap-
tured the M. peruvianus and flushed its stomach to collect data on 
the size of both lizards. The M. peruvianus was then released at 
the point of capture. 

Saurophagy has been reported in members of the Microlophus 
occipitalis group from the Galapagos Islands (Schluter 1984. Oikos 
43: 291-300; Stebbins et al. 1967. Ecology 48:839-851) and re-
cently in members of the peruvianus group from Peru (Perez 2005. 
Herpetol. Rev. 36:63; Perez and Balta 2005. Herpetol. Rev. 36:63). 

Florida International University Institutional Animal Care and 
Use committee (Protocol Approval Number 01-009) approved  

stomach flushing of the M. peruvianus. 

Submitted by ALESSANDRO CATENAZZI, Department of 
Biological Sciences, 0E167, Florida International University, 
Miami, Florida 33199, USA; e-mail: acaten01  @fiu.edu . 

OEDURA MARMORATA (Marbled Velvet Gecko). EN-
DOPARASITES. Oedura marmorata is known from eastern, cen-
tral, and northern Queensland, excluding northeastern Queensland; 
adults average 90 mm SVL (Cogger 1996. Reptiles & Amphib-
ians of Australia, 6 th  Ed., Ralph Curtis Publ., Sanibel Island, Florida, 
808 pp.). To our knowledge, no parasites have been reported from 
0. marmorata. The purpose of this note is to report the nematodes 
Pharyngodon kartana (in large intestine) and Abbreviata sp. (in 
body cavity), and the pentastome Raillietella scincoides (in lungs) 
in 0. marmorata. 

Three adult 0. marmorata (mean SVL: 89 mm ± 12 SD, range: 
75-97 mm) from the herpetology collection of the Natural His-
tory Museum of Los Angeles County (LACM), Los Angeles, Cali-
fornia were examined for endoparasites. Lizards (LACM 57001-
57003) were collected October 1966 near Mt. Doreen (22°07'S, 
131°21'E, datum: AGD66; elev. 750 m) Northern Territory, Aus-
tralia. Lungs, small and large intestines were opened and their 
contents were examined using a dissecting microscope. Stomachs 
were unavailable for examination. Endoparasites were cleared in 
concentrated glycerol, identified and deposited in the United States 
National Parasite Collection (USNPC) as Pharyngodon kartana 
(96977), Abbreviata sp. (larvae) (96976) and Raillietella scincoides 
(96978). 

Found were 24 Pharyngodon kartana (prevalence, infected liz-
ards/lizards examined x 100 = 67%); mean intensity, mean num-
ber nematodes per infected lizard = 12.0 ± 7.1 SD; range:7-17; 4 
Abbreviata sp. (prevalence, 75%, mean intensity 1.3 ± 0.58 SD, 
range 1-2; Raillietiella scincoides (prevalence 75%, mean inten-
sity 4.0 ± 3.0 SD. range 1-7). 

Goldberg and Bursey (2000. Trans. Royal Soc. South Aust. 
124:127-133; and 2001. J. Roy. Soc. West. Aust. 84:23-27) re-
ported other hosts for Pharyngodon kartana. This nematode spe-
cies is restricted to Australian lizards. Pharyngodon kartana is an 
oxyurid nematode that has a direct life cycle that does not involve 
an intermediate host (Anderson 2000. Nematode Parasites of Ver-
tebrates: Their Development and Transmission, 2nd  Ed. CABI Publ. 
Oxon, UK, 650 pp.). Larvae of Abbreviata sp. are commonly found 
in the body cavities and viscerae of Australian lizards and snakes 
(Goldberg and Bursey 1995. J. Helminthol. Soc. Washington 
62:237-238; Jones 1995. J. Wild. Dis. 31:299-306; Goldberg et 
al. 1999. J. Helminthol. Soc. Washington 66:89-92). Small liz-
ards are thought to serve as intermediate hosts for some species of 
Abbreviata because mature individuals have not been found in 
these lizards; mature individuals are frequently found in large liz-
ards and other carnivores which feed on small lizards (Goldberg 
and Bursey 1995, op. cit.). Ali et al. (1984. Syst. Parasitol. 6:147-
160) described Raillietiella scincoides from Tiliqua scincoides and 
it was later reported from Nephrurus laevissimus (Bursey and 
Goldberg 1999. J. Helminthol. Soc. Washington 66:175-179). 
Oedura marmorata is the third reported host. Most pentastomids 
mature in reptiles; intermediate hosts include insects and other 
reptiles (Roberts and Janovy 2005. Gerald D. Schmidt & Larry S. 
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Roberts' Foundations of Parasitology. 7th  Ed. McGraw Hill Higher 
Education, Boston, 702 pp.). Oedura marmorata represents a new 
host record for Pharyngodon kartana, Abbreviata sp., and 
Raillietella scincoides. 

We thank Christine Thacker (LACM) for permission to exam-
ine 0. marmorata and Amanda Woolsey for assistance with dis-
sections. 

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

PHRYNOSOMA CORNUTUM (Texas Horned Lizard). MOR-
TALITY. Human activities can dramatically increase mortality 
rates in many wildlife populations, but most 
documentation exists for mammals and birds. Among reptiles, 
varied impacts linked to human activities are thought to exist, but 
documentation is rare. For example, in Phrynosoma cornutum, 
skewed sex-ratios in road-collected animals in spring can result in 
male-biased road mortality (Sherbrooke 2002. Herpetol. Rev. 
33:21-24) and might be responsible for regional declines 
(Sherbrooke 2003. Introduction to Horned Lizards of North 
America. Univ. California Press, Berkeley. 177 pp.). Hence, we 
report a human activity-linked observation of unusual mortality 
event in P. cornutum from northern Mexico . 

During a study of Gopherus berlandieri demography in August 
1997, we surveyed the herpetofauna of Nueva Casilla, 
municipalidad of Escobodo, Nuevo Leon (25°48'51"N, 
100° 16'35"W, datum: NAD27; elev. 618 m). Among habitats ex-
amined was a clandestine waste-disposal site with building mate-
rials, aluminum cans, plastics, and three old automobile tires. In 
one tire, we found the dried remains of four desiccated adult (range 
90-111 mm SVL) P. cornutum. 

The lizards probably entered the tire seeking refuge and were 
unable to escape once inside; the inwardly curving tire walls likely 
prevented escape. August daytime temperatures in the shade can 
reach 45°C (INEGI, Carta de Clima, 1986 
Mexico), and daytime temperatures in such a well-insolated arti-
ficial habitat would likely exceeded that value, rapidly killing the 
lizards. This observation illustrates that better regulation of waste 
material disposal in Mexico, especially discarded tires, could eas-
ily avert this source of mortality. 

We thank Wade C. Sherbrooke for his help with Phrynosoma 
work and for reviewing this note. 

Submitted by DAVID LAZCANO (e-mail: 
dvlazcano@hotmail.com),  RAMIRO DAVID JACOBO 
GALVAN, CRISTINA GARCIA DE LA PES1A (e -mail: 
crisgp15@yahoo.com),  and GAMALIEL CASTAREDA G. (e-
mail: biosg@yahoo.com),  Universidad Autonoma de Nuevo Leon, 
Facultad de Ciencias Biolegicas, Laboratorio de Herpetologia, 
Apartado Postal 513, San Nicolas de los Garza, Nuevo Leon, 
C.P.66450, Mexico. 

PHRYNOSOMA DOUGLASII (Pigmy Short-horned Lizard). 
COPULATORY POSITION. Sherbrooke and Beltran-Sanchez 
(2005. Herpetol. Rev. 36:64 65) recently reviewed copulatory 
positions in the genus Phrynosoma. They described P asio as us-
ing a distinctive position in which the male first grasps the female 
in the nuchal region (including cephalic spines) and then flips the 
female onto her back and grasps her with all four legs. This belly-
to-belly position was described first for P coronatum (Wood 1936. 
Copeia 1936:177) but is unknown in other Phrynosoma 
(Sherbrooke and Beltran-Sanchez, op. cit.). Here, I report a third 
species of Phrynosoma using a variant of this position. 

During 1976 and 1977, I conducted a mark-recapture study of 
Phrynosoma douglasii and Sceloporus graciosus on a 1-ha study 
site in southeastern Idaho (Guyer and Linder 1985. Northwest Sci. 
59:294-303; Guyer and Linder 1985. Great Basin Nat. 45:607-
614; Guyer 1991. Amphibia-Reptilia 12:373-384). At 1110 h on 
10 May 1977, I recaptured an adult (65 mm SVL) female P 
douglasii on the dirt road leading to the site; she was released 
after a brief (< 1 min) processing interval. Upon leaving the study 
site at 1645 h, I re-encountered this female apparently copulating 
with an adult (53 mm SVL) male. The lizards were positioned 
belly-to-belly and on their sides, with the male biting the skin of 
the gular fold of the female while both sexes grasped each other 
with their limbs (Fig. la). A hemipenis of the male was everted 
but I could not confirm which side it was from or that it was in-
serted into the female's cloaca. Over a 5-min observation period 
the male instigated short (< 10 sec) bouts of activity during which 
both lizards moved their limbs, rotated their bodies on the ground, 
and alternately entwined and disentwined their tails. While taking 
photographs of the pair, I inadvertently startled the male, who dis-
engaged from the female and fled about 5 m while the female 
righted herself and remained motionless. 

As the male was unmarked, I captured and marked him and 
then (1650 h) returned him to the proximity of the female, who 
had not moved. The female immediately assumed a posture in 
which her body was held off the ground, but with her forequarters 
closer to the ground than her hindquarters. Her tail was curled 
over her back, exposing the cloacal area. The male did not move 
for ca. 5 sec and then rushed the female and bit her left forelimb. 
They thrashed violently for a few seconds until both were on their 
backs; the male then righted himself while still biting the female's 
forelimb. The female initiated a bout of activity that nearly suc-
ceeded in achieving the position observed at 1645 h, but they ended 
up with the female on her back and the male nearly righted but at 
a 45° angle to the female's left side (Fig. lb). Over the next 40 
min, the pair displayed 16 short bouts of activity (< 10 sec each) 
initiated by the male followed by 1-5 min periods of quiescence. 
The female waved her limbs during these bouts but never attempted 
to right herself and the male arched his back, forcing his cloaca 
into the ground. At 1729 h, my movements again frightened the 
male and he ran 1 m to the side of the road. The female remained 
on her back for ca. 2 min until I righted her. 

These observations reveal the occurrence of a copulatory posi-
tion in Phrynosoma douglasii similar to that observed in P asio 
and P coronatum. Sherbrooke and Beltran-Sanchez (op. cit.) specu-
lated that this position and the behaviors leading to it indicate that 
female choice is limited and that the position can allow males to 
mate while avoiding potential damage from the female's cephalic 
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FIG. 1. Copulatory positions in Phrynosoma douglassi. A) Original 
position. B) position assumed when the male was reintroduced within 
close proximity of the female. 

spines. Two details of my observation indicate that alternative 
explanations for the female's role in the behavior should be con-
sidered. First, the reaction of the female when the male was re-
turned to her presence suggests active participation of the female 
in the mating process. Horned lizards occur in low densities and 
have large home ranges (e.g., Guyer 1991, op. cit.). Thus, oppor-
tunities to mate are likely to be infrequent, a condition that should 
make it equally advantageous for both sexes to participate actively 
in reproduction when the opportunity arises. Secondly, the female 
that I observed rarely initiated movements while in a copulatory 
position and seemed large enough to have avoided the male or 
righted herself during copulatory episodes. However, she was 
clearly less skittish than the male and relatively calm while on her 
back. Regardless of whether these behaviors are adaptive or not, 
the presence of this posture in P coronatum and P asio, two basal 
members of the Phrynosoma Glade possessing large cephalic horns, 

and in P. douglasii, a derived species (Hodges and Zamudio 2004. 
Mol. Phylog. Evol. 31:961-971) possessing reduced cephalic 
horns, significantly broadens the phylogenetic distribution of this 
behavior within the genus. 

Submitted by CRAIG GUYER, Department of Biological Sci-
ences, Auburn University, Auburn, Alabama 36849, USA; e-mail: 
guyercr@  auburn. edu . 

SCELOPORUS UNDULATUS HYACINTHINUS (Northern 
Fence Lizard). FIRE AVOIDANCE BEHAVIOR. Few direct 
observations of reptile response to encounters with fire exist, and 
most involve animals seeking subterranean refugia (Russell et al. 
1999. Wildl. Soc. Bull. 27:374-384). Similarly, Bishop and Murrie 
(2004. Herpetol. Rev. 35:397-398) reported two S. undulatus that 
each dug a burrow in the side of a dirt mound at the approach of a 
prescribed burn fireline in a sandhill community in Florida, USA. 
Here, I report a different response to fire in the same species in a 
similar situation in North Carolina. 

At 1115 h on 27 September 1998, I observed an adult (ca. 60 
mm SVL) male S. u. hyacinthinus basking on the trunk of a 
Longleaf Pine (Pinus palustris) about 1 m off the ground in a san-
dhill community at Sandhills Game Lands, ca. 14.5 km NW 
Wagram, Scotland Co. (34°59'32"N, 79°27'50"W [WGS84]; elev. 
ca. 108 m) during a relatively low-intensity prescribed burn. Be-
sides P. palustris, Turkey Oak (Quercus laevis) and other scrub 
oaks, and Wiregrass (Aristida stricta) dominated this sandhill habi-
tat. When the advancing flames reached the base of its tree, the 
lizard rapidly and steadily ascended the trunk until it passed be-
yond my view into the canopy (10+ m). It did not reappear during 
the 10-15 min. that I observed the fire. The lizard's retreat ap-
peared to be in response to the smoke and/or heat. At 1230 h on 3 
October 1998, I observed what appeared to be the same individual 
(based on sex, size, coloration, and similarly regenerated tail) bask-
ing in virtually the same spot on the same tree. 

Based on the contrast with Bishop and Murrie (op. cit.), my 
observation suggests that S. undulatus employ different fire avoid-
ance strategies depending on the situation. 

Submitted by JEFFREY C. BEANE, North Carolina State 
Museum of Natural Sciences, Research Laboratory, 4301 Reedy 
Creek Road, Raleigh, North Carolina 27607, USA; e-mail: 
jeff.beane@ncmail.net  

SCINCELLA LATERAIJS (Ground Skink) AQUATIC BEHAV-
IOR. Scincella lateralis is a small, terrestrial skink common 
throughout woodlands of the southeastern United States (Conant 
and Collins. 1998. A Field Guide to Reptiles and Amphibians of 
Eastern and Central North America. 3rd ed., expanded. Houghton 
Mifflin Co., Boston, Massachusetts. 616 pp.), When approached 
this species commonly scurries under logs, rocks, or other debris 
found on the substrate of the forests and glades where it is often 
found (Trauth et al. 2004. Amphibians and Reptiles of Arkansas. 
University of Arkansas Press, Fayetteville. 421 pp.). Here, we re-
port aquatic behavior in S. lateralis from northwest Louisiana, 
USA. 

At 0200 h on 2 June 2004 (T = 35°C, sunny), a S. lateralis (TL 
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= 5-6 cm) was observed basking on a log near a stream. The stream 
was ca. 10 cm deep, 1 m wide, and crossed the Sugar Cane Trail 
located at Caney Lakes Recreation Area in the Kisatchie National 
Forest, about 3 km N of Minden (Webster Parish; 32°67'49"N, 
93°30'52"W [datum: WGS84], elev. 98.2 m). On approach, the 
skink dove into the water. Folding its limbs laterally along the 
body, it swam across the water surface using a lateral serpentine 
motion. It held its head above the water's surface until it emerged 
on the opposite side of the stream. As the skink approached within 
3-4 cm of the stream's edge, it extended all four limbs, which 
quickly slowed its speed and cushioned its contact with the oppo-
site shore. Upon contacting the edge of the stream, the skink quickly 
crawled out of the water and scurried under a large log located a 
few centimeters from the edge. 

Aquatic behavior has been reported in this species (Akin and 
Townsend 1998. Herpetol. Rev. 29:43) and in other typically ter-
restrial lizards (Crotaphytus collaris: McAllister 1983. Herpetol. 
Rev. 14:11; Cnemidophorus sexlineatus: Trauth et al. 1996. 
Herpetol. Rev. 27:20-21; Eumeces anthracinus pluvialis: Means. 
1992. In Moler [ed.], Rare and Endangered Biota of Florida. Vol. 
III., pp. 291., Univeristy of Florida Press, Gainesville; 
Sphenomorphus quoyii: Daniels 1985. Copeia 1985:1074-1077). 
Our report mirrors that of Akin and Townsend (1998), but adds 
detail of swimming behavior. Ability to flee predators by controlled 
swimming across small water bodies enlarges understanding of 
the repertoire of S. laterally anti-predator behaviors. 

Submitted by MALCOLM L. McCALLUM (e-mail: 
jamielmccallum@aol.com)  and CHRIS T. McALLISTER (e-
mail: chris.mcallister@tamut.edu),  Department of Biological Sci-
ences, Louisiana State University in Shreveport, One University 
Place, Shreveport, Louisiana 71115, USA, and Department of Bi-
ology, Texas A&M University-Texarkana, Texarkana, Texas 75505, 
USA. 

SERPENTES 

AIPYSURUS POOLEORUM (Shark Bay Sea Snake). AVIAN 
PREDATION. Aipysurus pooleorum is endemic to Shark Bay 
(Australia), although individuals have been found as far south as 
Perth. Aipysurus pooleorum was formerly treated as a subspecies 
of A. laevis from which they are distinguishable by smaller size, 
darker coloration, and tuberculate dorsal and ventral scales in males 
(Storr et al. 1986. Snakes of Western Australia. Western Australia 
Museum Publications. 187 pp.). 

Around 0800 h in late November 2004 in the vicinity of Shark 
Bay (Redcliff, ca. 5 km N of Monkey Mia), a White-breasted Sea 
Eagle (Haliaeetus leucogaster) was spotted killing a snake on a 
sand bank ca. 800 m from shore at low tide. The snake was subse-
quently recovered and identified as a large female A. pooleorum 
(1360 mm TL). This record exceeds the maximum length previ-
ously known for this species (1140 mm TL; Heatwole 1987. Sea 
Snakes. The New South Wales University Press, Kensington, Aus-
tralia. 85 pp.). Sea eagles (H. leucogaster and Haliastur Indus) 
regularly eat true sea snakes. Sharks are also important predators 
(Heatwole et al. 1974. Copeia 1974:780-781). Other predators 
such as moray eels, groupers, sweetlip, and other fish, as well as 
the saltwater crocodile have been reported to eat true sea snakes 
in Australian waters (Heatwole 1987, op. cit.). 

Submitted by FABIEN AUBRET, School of Animal Biology, 
M092, University of Western Australia, Perth, Western Australia 
6009 Australia; e-mail: aubretf@cyllene.uwa.edu.au.  

AGKISTRODON PISCIVORUS LEUCOSTOMA (Western Cot-
tonmouth). DIET. Agkistrodon piscivorus is an abundant snake in 
the swamps and bayous of Louisiana and other southern states 
(Conant and Collins 1991. Reptiles and Amphibians Eastern Cen-
tral North America. Houghton Mifflin, Boston, Massachusetts. 450 
pp.). It is also an opportunistic predator known to actively hunt 
and consume a wide variety of prey items including carrion 
(Campbell and Lamar 2004. Venomous Reptiles of the Western 
Hemisphere. Cornell University Press, Ithaca, New York. 870 pp.). 
An adult male A. p. leucostoma was collected on 24 July 1994 at 
1930 h from Spring Creek (2.9 km W of the jct of county roads 
309A and 321), Bosque County, Texas, USA. The fluid-preserved 
whole specimen (deposited in the University of Texas at Arling-
ton, UTA R-40717) was recently skinned and skeletonized. Mea-
surements of the skin suggest the snake was ca. 570 mm SVL and 
its tail was ca. 100 mm. The stomach contained the following items: 
a partially digested juvenile softshell turtle (Apalone sp., 50 mm 
carapace length), one fish (Cyprinidae, 63 mm total length), one 
freshwater snail (Viviparidae, 7.9 mm total length), one Asian 
mussel (Corbicula sp., 15 mm x 11 mm), and the elytra from two 
beetles (Dytiscidae, 3 mm). Invertebrates have been documented 
from the stomach contents of A. piscivorus and are mostly consid-
ered to be the result of accidental ingestion (Gloyd and Conant 
1990. Snakes of the Agkistrodon Complex: A Monographic Re-
view. Society for the Study of Amphibians and Reptiles, Oxford, 
Ohio. 614 pp.). The turtle, mussel, snail, and beetles all represent 
new food records for A. piscivorus, although the mussel, snail, 
and beetles may have been accidentally or secondarily ingested. 

Submitted by CARL J. FRANKLIN, The Amphibian and Rep-
tile Diversity Research Center, Department of Biology, Univer-
sity of Texas at Arlington, Arlington, Texas 76019 (e-mail: 
Franklin  @ uta.edu). 

CLELIA CLELIA (Mussurana, Zopilota). DIET. On 26 July 2004 
at 1000 h we found a juvenile Clelia clelia within a stack of blan-
kets on a shelf close to the floor inside Las Alturas field station 
(Las Tablas Protected Zone, San Vito de Java, Puntarenas, Costa 
Rica). The snake was induced (via palpation) to regurgitate a fledg-
ling Troglodytes aedon (House Wren). The food item had been 
ingested head-first. Clelia clelia is mainly nocturnal but can be 
active during the day as well (Savage 2002. The Amphibians and 
Reptiles of Costa Rica. Univ. Chicago Press, pp. 527-529). The 
diet of C. clelia its well known throughout Costa Rica because of 
its ophiophagous habits. Savage (op. cit.) states that it feeds "pri-
marily on other snakes including large pit-vipers ... but eats many 
lizards and mammals as well." This is the first record of C. clelia 
feeding on a bird of any kind. We suspect that the snake obtained 
its prey by foraging among nests in the roof of the building, but it 
is possible the snake opportunistically preyed on a fledgling that 
fell from one of these nests. 

We thank E. Lindquist, V. Carmona, the Organization for Tropi-
cal Studies for facilitating research, H. Greene, N. Scott, R. 
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Henderson, and R. Timm for revising the manuscript. 

Submitted by ANDRES VAUGHAN, 405-3000 Heredia, Costa 
Rica (e-mail: andresvaughan@ecolodgesanluis.com);  and 
VIVIANA RUIZ-GUTIERREZ, Department of Ecology and 
Evolutionary Biology, Cornell University, 159 Sapsucker Woods 
Road, Ithaca, New York 14850, USA (e-mail: vr45@cornell.edu).  

CROTALUS BASILISCUS (Mexican West Coast Rattlesnake). 
ENDOPARASITES. Telford (1965. Japan. J. Exp. Med. 35:565-
586) reported the occurrence of the nematode Macdonaldius oschei 
in Crotalus basiliscus. Herein, we report an additional species of 
nematode, Hexametra boddaertii and an acanthocephalan larva 
(oligacanthorhynchid cystacanth) in C. basiliscus. 

Seventeen C. basiliscus (mean SVL = 957 ± 191 mm , range: 
640-1280 mm) from the herpetology collections of the Natural 
History Museum of Los Angeles County (LACM) and the Cali-
fornia Academy of Sciences (CAS), that had been collected be-
tween 1957-1976 from were examined. Methods for collecting 
helminths follow Goldberg and Bursey (2004. Herpetol. Rev. 
35:75). One nematode (gravid female H. boddaertii) was found in 
LACM 7219, collected in Sinaloa, Mexico and one acanthoceph-
alan (oligacanthorhynchid cystacanth) was found in CAS 147400, 
collected in Michoacan, Mexico. Both parasites were found in the 
body cavity. Prevalence (number infected snakes/number snakes 
examined x 100) for both H. boddaertii and the cystacanth was 
6%. The H. boddaertii was deposited in the United States Na-
tional Parasite Collection (USNPC), Beltsville, Maryland as 
USNPC 95371 and the acanthocephalan cystacanth as USNPC 
95372. 

Hexametra boddaertii was described from the colubrid 
Mastigodryas boddaerti occurrring in the West Indies (Kreis 1944. 
Rev. Suisse Zool. 51:227-252) and is restricted to viperid and 
colubrid snakes of the western hemisphere (Baker 1987. Occas. 
Pap., Mem. Univ. Newfoundland: 11:1-325). Crotalus basiliscus 
represents a new host record for H. boddaertii and Sinaloa, Mexico 
is a new locality record. Oligacanthorhynchid cystacanths have 
been reported in other North American viperid and colubrid snakes 
(Goldberg and Bursey 2004. J. Arizona-Nevada Acad. Sci. 37:83-
84 and citations therein). Crotalus basiliscus represents a new host 
record for oligacanthorhynchid cystacanths and Michoacan, 
Mexico is a new locality record. 

Submitted by STEPHEN R. GOLDBERG, Department of 
Biology, Whittier College, Whittier, California 90608, USA (e-
mail: sgoldberg  @ whittier.edu ); CHARLES R. BURSEY, Depart-
ment of Biology, Pennsylvania State University, Shenango Cam-
pus, Sharon, Pennsylvania 16146, USA (e-mail: cxb@psu.edu);  
KENT R. BEAMAN, Section of Herpetology, Natural History 
Museum of Los Angeles County, Los Angeles, California 90007, 
USA (e-mail: heloderma@adelphia.net);  and ERIC A. DUGAN, 
Department of Natural Sciences, Loma Linda University, Loma 
Linda, California 92350, USA (e-mail: edugan@hotmail.com).  

NATRIX TESSELATA (Dice Snake). MARINE HABITAT. A 
Natrix tesselata was observed on 7 April 2004 between 
Georgioupoli and Petres on the northern shore of the Greek island 

of Crete. No rivers reach the sea within several km of the sighting. 
A large number of sea urchins (Paracentrotus lividus) were ob-
served at this locality, indicating that the local salinity level does 
not fluctuate much, as echinoderms have a low tolerance for sa-
linity fluctuations (Boolootian 1966. Physiology of Echinodermata. 
John Wiley & Sons, New York. 846 pp.). Galan (2004. Herpetol. 
Rev. 35:71) reported Natrix maura from marine environs. Occur-
rence of this genus in pure seawater is not always due to habitat 
choice by the snakes, but can also be the result of passive drift 
(Lenk 2002. Zeitschrift fiir Feldherpetologie 9:221-223). Whether 
the N. tesselata we observed drifted from an estuary or more per-
manently inhabited this locality is unknown. It was found hiding 
below a rocky outcropping (fully submerged) in a tide pool less 
then 2 m from the sea, with only its head visible. The water of the 
tide pool was considerably warmer than that of the sea and con-
tained small fish (Gobidae) as possible prey. It seemed in good 
health and did not show any signs of malnourishment. 

Submitted by ARIE VAN DER MEIJDEN (e-mail: 
frog  @ arievandermeijden.n1) and YLENIA CHIARI (e-mail: 
ylenia.chiari  @uni-konstanz.de ), Lehrstuhl fur Zoologie and 
Evolutionsbiologie, Department of Biology, P.O. Box M 618, 
University of Konstanz, 78457 Konstanz, Germany. 

OXYBELIS AENEUS (Brown Vinesnake). DIET. Oxybelis 
aeneus is a diurnal, arboreal specialist reported to feed mostly on 
lizards, but also on frogs, birds, small mammals, and some insects 
(Henderson 1982. Amph.-Reptl. 3:71-80; Henderson and Binder 
1980. Milwaukee Publ. Mus. Contr. Biol. Geol. 37:1-38; Savage 
2002. The Amphibians and Reptiles of Costa Rica. Univ. of Chi-
cago Press, Chicago. 934 pp.). Anoline lizards appear to form a 
large part of its diet (Keiser 1982. Cat. Amer. Amph. Reptl. 305:1-
4). 

On 26 June 2004, while videotaping frog behavior along a tribu-
tary of the Rio Marta, Code Province, Panama, I observed a 0. 
aeneus (1020 mm TL) with a fish struggling in its mouth. I briefly 
videotaped the snake and its prey, and then continued to observe 
the snake for about 5 minutes (the video clip has been deposited in 
the Museum of Biological Diversity at Ohio State University and 
may be downloaded at: http://www.biosci.ohio-state.edu/—eeob/ 
hetherington/Snake.WMV. The snake had seized the fish just be-
hind the head and most of the fish's body extended out of the 
snake's mouth. The snake continuously and rhythmically swayed 
back and forth and occasionally jerked its head and neck in an 
attempt to re-position its prey for swallowing. After finishing vid-
eotaping the frogs, I captured the snake in order to identify the 
fish. During capture, the snake dropped the fish, a 52 mm long 
member of Rivulus (Poeciliidae; W. Bussing, pers. comm.), that 
appeared to be abundant in the stream. 

When captured the body of the snake was not wet, suggesting 
that it had seized the fish while suspended above the pool rather 
than while swimming. The fish had numerous small lacerations 
just behind the head. The fish swam slowly and awkwardly within 
a plastic bag filled with river water and after ca. 5 minutes it showed 
no signs of respiration and appeared dead. Whether its death was 
related to envenomation by the snake, physical trauma, or oxygen 
deprivation could not be determined. However, the snake was 
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holding the fish in the posterior portion of its jaws when observed, 
so envenomation by this rear-fanged snake was possible. 

To my knowledge, this is the first published report of an arbo-
real snake capturing a fish. The capture of the fish may have been 
an opportunistic feeding event by an individual hunting lizards 
and frogs. Many species of the anoline lizard genus Norops and a 
variety of frogs (e.g., Eleutherodactylus sp.) were observed among 
the vegetation and rocks alongside and in the stream. Vine snakes 
suspended over the stream could be well-positioned to capture 
such prey. Alternately, the snake might have been hunting specifi-
cally for these fishes in the shallow stream pools. 

Submitted by THOMAS E. HETHERINGTON, Department 
of Evolution, Ecology, and Organismal Biology, Ohio State Uni-
versity, 1315 Kinnear Road, Columbus, Ohio 43210, USA; e-mail: 
hetherington.1  @osu.edu . 

PITUOPHIS CATENIFER (Gopher Snake). DIET. The wide-
ranging Pituophis catenifer has been documented to consume a 
large variety of prey items, including small mammals, birds, bird 
eggs, squamates, squamate eggs, frogs, frog eggs, turtle eggs, and 
insects (Rodriguez-Robles 2002. Biol. J. Linn. Soc. 77:165-183, 
and references therein). Rodriguez-Robles (op. cit.) examined the 
stomach contents of over 2,600 specimens of P catenifer and re-
viewed published and unpublished dietary records, and found that 
mammals comprised the bulk of the prey items consumed (74.8%). 
Among these, only one record was of a carnivorous mammal 
(Mustela frenata). 

On 13 August 2002 we collected an adult Pituophis catenifer 
(1370 mm SVL) on a rocky hillside in lower encinal woodland 
(ca. 1800 m elev.) on the eastern slope of the Sierra San Luis, 
Chihuahua, Mexico. The following morning the snake regurgi-
tated the mostly digested remains of a skunk (unidentified spe-
cies). This represents the second record of predation upon a po-
tential mammalian predator, and the first record of consumption 
of a skunk, by P. catenifer. 

We thank R. Hibbitts and R. Queen for field assistance. 

Submitted by ROBERT W. BRYSON, JR., Department of Bio-
logical Sciences, University of Nevada, Las Vegas, 4505 Mary-
land Parkway, Las Vegas, Nevada 89154-4004, USA (e-mail: 
brysonjr@unlv.nevada.edu);  and MATTHEW INGRASCI, 1719 
Ogden Avenue, Lisle, Illinois 60532, USA. 

THAMNOPHIS PROXIMUS RUBRILINEATUS (Western Rib-
bon Snake). PREDATION. Thamnophis proximus rubrilineatus 
is usually found in brushy habitats in close conjunction with aquatic 
situations (swamps, marshes, ponds, lakes, rivers, creeks, and desert 
springs) (Rossman et al. 1996. The Garter Snakes: Evolution and 
Ecology. University of Oklahoma Press. 332 pp.). The introduced 
fire ant (Solenopsis invicta) is widespread throughout most of the 
southeastern United States and is often found in the same habitats 
as T proximus. When disturbed, S. invicta is well known for ag-
gressive behavior hallmarked by several individuals simultaneously 
biting and stinging. 

On 3 October 2004, at 1800 h, a juvenile T p. rubrilineatus 
(183 mm SVL, 50 mm tail, 2.5 g) was found on the banks of a  

creek in Mills County, Texas (31°22.714'N, 098° 39.635'W, 598 
m). The specimen was exposed when first observed and did not 
move when we approached nor did it resist capture. Instead the 
snake slowly moved the anterior portion of its body from side to 
side and opened its mouth. The mandibles of two S. invicta were 
found embedded in the badly damaged tail. The snake was 
euthanized and deposited in the University of Texas at Arlington 
(UTA R-52940). During previous outings in similar habitats in 
Hood and Palo Pinto Counties (Texas) one of us (CJF) encoun-
tered two juvenile T p. rubrilineatus displaying the aforemen-
tioned lethargy and mouth gaping and both had noticeably injured 
tails. These observations also occurred in areas where S. invicta 
were active. Based upon these observations, it appears that S. 
invicta could negatively influence the survival of T. p. rubrilineatus. 

Submitted by CARL J. FRANKLIN, The Amphibian and Rep-
tile Diversity Research Center, Department of Biology, Univer-
sity of Texas at Arlington, Arlington, Texas 76019, USA (e-mail: 
Franklin@uta.edu);  and DAVID C. KILLPACK, 5924 Woodoak 
Drive, Dallas, Texas 75249, USA (e-mail: 
david  @ illumi nationstudios.com). 

THAMNOPHIS SAURITUS SAURITUS (Eastern Ribbon 
Snake). MAXIMUM SIZE. On 12 July 2004 we encountered a 
female Thamnophis sauritus sauritus (680 mm SVL, 1040 mm 
TL) near a small backwater slough (30.98°N, 87.92°W), in the 
Mobile-Tensaw Delta Wildlife Management Area, Baldwin 
County, Alabama, USA. The snake was beginning to consume a 
large female Bronze Frog (Rana clamitans). After the snake fin-
ished swallowing the frog (ca. 15 minutes) we captured and mea-
sured it. We captured a second female T s. sauritus (685 mm SVL, 
1021 mm TL) at approximately the same location on 5 July 2004. 
Both of these snakes exceed the maximum recorded total length 
of 1018 mm for T sauritus (Ernst and Ernst 2004, Snakes of the 
United States and Canada. Smithsonian Institution Press, Wash-
ington and London. 680 pp.). Both snakes were marked and re-
leased as part of an ecological study. 

We thank the Alabama Department of Conservation and Natu-
ral Resources and D. H. Nelson for assistance. 

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

UROMACERINA RICARDINH (Vine Snake). REPRODUC-
TION. Highly arboreal snakes have a very slender body, long tail, 
and low mass which may enhance crypsis and facilitate support 
on small branches (Lillywhite and Henderson 1993. In Seigel and 
Collins [eds.], Snakes: Ecology and Behavior, pp. 1-48. McGraw-
Hill, New York). However, slender body form may restrict repro-
ductive output by limiting egg or clutch size (Marques 1998. 
Composicao Faunistica, Historia Natural e Ecologia de Serpentes 
da Mata Atlantica, na Regiao da Estacao Ecologica Jureia-Itatins, 
Sao Paulo, SP. Ph.D. Dissertation. Univ. de Sao Paulo. 135 pp.). 
Data on relative reproductive effort in arboreal snakes are neces-
sary to confirm this hypothesis (Lillywhite and Henderson, op. 
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cit.). Here, I report a reproductive event in Uromacerina ricardinii, 
a diurnal and arboreal snake occurring principally in Atlantic For-
est in southeastern Brazil (Amaral 1978. Serpentes do Brasil. 
Melhoramentos Univ. Sao Paulo, Brazil. 246 pp.; Cunha and 
Nascimento 1982. Bol. Mus. Par. Emilio Goeldi, n.s. Zool. 113:1-
9). 

A gravid female (522 mm SVL, 415 mm tail, 28.5 g) was found 
on 9 November 2003 in Atlantic forest near Nficleo Santa Virginia 
(Parque Estadual da Serra do Mar, Sdo Paulo, Brazil; 23°20'S, 
45°08'W; ca. 810 m elev.) and maintained in captivity. On 12 No-
vember 2003, she laid five eggs between 2300-2400 h. These eggs 
averaged 24.8 ± 2.4 mm in length (range 22.4-28.8 mm), 10.2 ± 
0.3 mm in diameter (9.9-10.8) mm, and 1.6 ± 0.1 g (1.5-1.8 g). 
Total clutch mass was 8.1 g and the female weighed 20 g after 
ovipositing, resulting in a relative clutch mass (RCM) of 40.5%. 
Relative reproductive effort (Lemen and Voris 1981. J. Anim. Ecol. 
50:89-101), obtained by dividing the total clutch mass by female 
pre-oviposition mass, is 28.4%. The eggs were incubated in moist 
vermiculite (22-28°C). Hatching occurred between 25-28 Janu-
ary 2004 and the neonates were immediately weighed and mea-
sured. Four neonates (136.7 ± 4.7 mm SVL, range 131-142 mm; 
103.5 ± 3.7 mm tail length, 102-105 mm; 1.12 ± 0.01 g, 1.12-
1.14 g) hatched after an incubation period of 84-87 days. After 
twenty days the fifth egg was opened and a dead embryo was dis-
covered. The female died seven days after ovipositing and was 
vouchered in the Instituto Butantan collection (IB69144). 

Morato and Bernils (1989. Acta Biol. Leopol. 11:273-278) re-
port a small clutch (three eggs) with oviposition in November and 
hatching in the end of January. Marques (1998, op. cit.) reported a 
gravid female with six eggs in November and two vitellogenic 
(follicles > 5 mm) females in August. Collectively, these observa-
tions suggest a seasonal reproductive cycle for U. ricardinii, with 
oviposition in the beginning of the rainy season (November-De-
cember) and hatching occurring in the end of the rainy season 
(February-March). Uromacerina ricardinii has the slender body 
typical of arboreal species but the RCM seems similar to that of 
terrestrial colubrids (Seigel and Ford 1987.1n Seigel et al. [eds.], 
Snakes: Ecology and Evolutionary Biology, pp. 184-209. 
Macmillan Publ. Co., New York). 

I thank 0. A. V. Marques and M. T. Hartmann for reviews and 
FAPESP and CNPq for financial support. 

Submitted by PAULO AFONSO HARTMANN, Departamento 
de Zoologia, Instituto de Biociencias, Universidade Estadual 
Paulista, Caixa Postal 199, 13506-900, Rio Claro, SP, Brazil; e-
mail: pahart@rc.unesp.br.  

GEOGRAPHIC DISTRIBUTION 

Herpetological Review publishes brief notices of new geographic distribution 
records in order to make them available to the herpetological community in 
published form. Geographic distribution records are important to biologists in that 
they allow for a more precise determination of a species' range, and thereby permit 
a more significant interpretation of its biology. 

These geographic distribution records will be accepted in a standard format 
only, and all authors must adhere to that format, as follows: SCIENTIFIC NAME, 
COMMON NAME (for the United States and Canada as it appears in Crother 
2000. Scientific and Standard English Names of Amphibians and Reptiles of North 
America North of Mexico, with Comments Regarding Confidence in Our 
Understanding. SSAR Herpetol. Circ. 29:1-82, available online at <http:// 
herplit.com/SSAR/circulars/HC29/Crother.html >; for Mexico as it appears in Liner 
1994, Scientific and Common Names for the Amphibians and Reptiles of Mexico 
in English and Spanish. Herpetol. Circ. 23:1-113), LOCALITY (use metric for 
distances and give precise locality data), DATE (day-month-year), COLLECTOR, 
VERIFIED BY (cannot be verified by an author-curator at an institutional 
collection is preferred), PLACE OF DEPOSITION (where applicable, use 
standardized collection designations as they appear in Leviton et al. 1985, Standard 
Symbolic Codes for Institutional Resource Collections in Herpetology and 
Ichthyology, Copeia 1985[3]:802-832) and CATALOG NUMBER (required), 
COMMENTS (brief), CITATIONS (brief), SUBMITIED BY (give name and 
address in full-spell out state or province names-no abbreviations). 

Some further comments. This geographic distribution section does not publish 
"observation" records. Records submitted should be based on preserved specimens 
which have been placed in a university or museum collection (private collection 
depository records are discouraged; institutional collection records will receive 
precedence in case of conflict). A good quality color slide or photograph may 
substitute for a preserved specimen only when the live specimen could not be 
collected for the following reasons: it was a protected species, it was found in a 
protected area, or the logistics of preservation were prohibitive (such as large turtles 
or crocodilians). Color slides and photographs must be deposited in a university or 
museum collection along with complete locality data, and the color slide catalog 
number(s) must be included in the same manner as a preserved record. Before you 
submit a manuscript to us, check Censky (1988, Index to Geographic Distribution 
Records in Herpetological Review: 1967-1986; available from the SSAR 
Publications Secretary) to make sure you are not duplicating a previously published 
record. The responsibility for checking literature for previously documented range 
extensions lies with authors. Do not submit range extensions unless a thorough 
literature review has been completed. 

Please submit any geographic distribution records in the standard format only 
to one of the Section Co-editors: Alan M. Richmond (USA & Canadian records 
only); Jerry D. Johnson (Mexico and Central America, including the Caribbean 
Basin); Indraneil Das (all Old World records); or Gustavo J. Scrocchi (South 
American records). Short manuscripts are discouraged, and are only acceptable 
when data cannot be presented adequately in the standard format. Electronic 
submission of manuscripts is required (as Microsoft Word or Rich Text format 
WI files, as e-mail attachments). Refer to inside front cover for e-mail addresses 
of section editors. 

Recommended citation for new distribution records appearing in this section is: 
Schmitz, A., and T. Ziegler. 2003. Geographic distribution. Sphenomorphus 
rufocaudatus. Herpetol. Rev. 34:385. 

CAUDATA 

AMBYSTOMA MACULATUM. (Spotted Salamander). USA. 
TENNESSEE: FAYETTE CO.: Wolf River Wildlife Management 
Area managed by the Tennessee Wildlife Resources Agency lo-
cated in the SE Moscow Quad (35.029000° N., -89.265350° W; 
NAD 83). 06 January 2005. Brandon Wear of the Tennessee Wild-
life Resources Agency. Austin Peay State University Museum of 
Zoology, APSU 18051 (color photo). Verified by A. Floyd Scott. 
One specimen found in a drift fence in bottomland hardwoods. 
Temperature at collection was 6° C. New county record that ex-
tends the range of the species in Tennessee into the eastern portion 
of FAYETTE Co. (Redmond and Scott. 1996). Atlas of Amphibians 
in Tennessee. Misc. Publ. No. 12, The Center for Field Biology, 
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