
fore, the incidence of breakage could be expected to differ at each 
locality, and to change over time. 

In the data set that included recaptures, snakes probably aver-
aged older and therefore had a higher ratio of broken tails, but the 
trends for the two data sets are similar. In both samples, females 
had higher frequencies of broken tails than males, and adults had 
higher frequencies of broken tails than juveniles (Tables 1-4). Tail 
breaks are not common in first-year snakes, and it seems that 
immatures seldom rely on autotomy for defense. Of first-year 
young (less than 350 mm SVL) only 2.42% of 452 had broken 
tails, but for 886 larger snakes the ratio was 13.7%. As adult size is 
attained the incidence of tail breaks rises sharply, especially in 
females. The incidence of breakage was 10.3% in 399 males and 
16.7% in 487 females. It is not known how much tail loss affects 
survivorship. 
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Pitfall traps, either arranged in grids or associated with drift 
fences, are commonly used to assess amphibian species richness 
and abundance in various habitats (Corn 1994). However, trap 
efficiency is believed to differ across species, as some species are 
more likely to be captured and remain in traps than others (e.g., 
tree frogs can climb out, large individuals may jump out; Corn 
1994). This is particularly important in large-scale studies with 
distant sites or large numbers of traps that cannot be checked daily 
(e.g., Bury and Corn 1987; Degraaf and Rudis 1990; deMaynadier 
and Hunter 1998; Mazerolle 2001; McLeod and Gates 1998; 
Stockwell and Hunter 1989). To overcome this problem, research-
ers have made different modifications to traps, such as varying 
trap size (Vogt and Hine 1982), or adding funnels (Corn 1994; 
Vogt and Hine 1982), side flaps (Nadorozny and Barr 1997), piv-
oting top flaps (Christiansen and Vandewalle 2000), or rims (Bury 
and Corn 1987; Stenhouse 1985). However, very few investiga- 

tors have experimentally tested the effectiveness of their alterations 
against amphibian escape (but see Brown 1997; Christiansen and 
Vandewalle 2000; and Vogt and Hine 1982). In this paper, I present 
data collected in field conditions to test the effectiveness of pit-
falls with and without rims in hindering amphibian escape (i.e., 
animals being missing from the trap). 

All experimental trials were conducted in Rankin Bog (46°48'N, 
65°00'W), a peat bog within Kouchibouguac National Park, in 
southeastern New Brunswick, Canada, during the summers of 
1998, 1999, and 2001. Pitfall traps consisted of 11.4-L plastic buck-
ets (24 cm diameter x 30 cm height), each of which was placed in 
a shallow hole ca. 10 cm in depth. This ensured that the tops of the 
buckets were well above the bog surface to alleviate the probabil-
ity of an accidental capture during trials. Each trap was a quarter-
filled with water, and a thick mat of Sphagnum moss was added in 
the buckets to provide cover (Mazerolle 2001). Rims were fash-
ioned from bucket lids by cutting out their center portion, leaving 
a margin of 2 cm. These rims were added to some traps to test 
whether the presence of rims helps prevent escapes from the pit-
fall traps. 

A predator exclosure was built around the entire array of buck-
ets in 2001 to test whether escape rates were confounded with 
avian or mammal predation at the site during 1998 and 1999. The 
exclosure (0.91 m in height and 7.2 m in circumference) consisted 
of plastic snow fencing with a mesh size of 1 cm 2 . The top of the 
exclosure was covered with nylon window screening fastened with 
clothespins to hinder avian predation. 

I collected individuals of five amphibian species (see Table 1) 
from breeding ponds in the proximity of Kouchibouguac National 
Park. Amphibians also were collected during night driving sur-
veys conducted on rainy evenings (Shaffer and Juterbock 1994) 
between April and September of 1998, 1999, and 2001 in the same 
area. Individuals were temporarily housed in a cool dark room 
and used in experimental trials within 36 h of capture. At the be-
ginning of experiments, I measured the snout—vent length (SVL) 
of each amphibian. Individuals were randomly allocated to buck-
ets fitted with or without rims, with the restriction of a single indi-
vidual to each bucket. During a given trial period, the number of 
traps employed varied depending on the number of amphibians at 
hand (range 5-27 traps); for each species, half the individuals were 
randomly allocated to traps with rims, with the other half assigned 
to traps without rims. In those cases with an odd number of am-
phibians, the last individual was randomly allocated to one of the 
two trap types. The traps were arranged in a small grid of ca. 5 m 2 . 
Traps were checked four days following the introduction of am-
phibians to assess whether animals were present or absent. Each 
individual was used only once, and was released at its original 
capture location if it was present in the trap at the end of the trial. 
A total of 256 individuals was tested over 17 four-day periods 
during 1998, 1999, and 2001. 

I used logistic regression (Hosmer and Lemeshow 1989) to as-
sess, for each species placed in pitfall traps, the effect of trap type 
(i.e., with or without rim) on the probability of being missing from 
the trap at the end of the trial. I accounted for the presence or 
absence of a predator exclosure by systematically including the 
variable in all models. Snout—vent length (SVL) was added to 
models if it was significant at a = 0.10 in univariate logistic re-
gressions (Type III log-likelihood ratio statistic, SAS Institute Inc. 
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TABLE 2. Effect of trap type on the probability of absence of captured amphibians in pitfall traps. Parameter 
estimates of multivariate logistic regression models are shown with ± 1 standard error. Dashed line indicates that 
SVL was not included in final multivariate model. Trap type (2 levels, traps with rims as reference level) and 
exclosure (2 levels, traps in exclosure as reference level) are categorical variables. Significance of estimates is 
based on type III log-likelihood ratio statistics at a = 0.05. No toads were missing from traps regardless of trap 
type or location (inside or outside exclosure), thus the models could not be computed for the species (i.e., perfect 
classification: Hosmer and Lemeshow 1989). The ** designate P < 0.01 and *** designate P < 0.001. 

Species N 	Trap type SVL 	 Exclosure 

TABLE 1. Mean snout-vent length ± SD and percentage of amphibians missing from pitfall traps, with and without rims, placed inside and 
outside a predator exclosure. Numbers in parentheses denote the total number of individuals tested in each category. A t identifies trials 
conducted in 1998 and 1999, whereas * identifies trials conducted in 2001. 

Species 	 SVL ± SD 
	

Percentage of animals missing 
(cm) 
	

No exclosuret 	 Exclosure* 	 Totals 
No rim 	Rim 	No rim 	Rim 	No rim 	Rim 

Bufo americanus 

Rana clamitans 

Rana sylvatica 

Ambystoma laterale 

Ambystoma maculatum 

	

4.07 ± 1.01 	0 (7) 	0 (7) 

	

4.18 ± 0.99 	46.7 (30) 	22.2 (36) 

	

4.24 ± 0.82 	82.4 (17) 	80.0 (15) 

	

5.06 ± 1.02 	83.3 (6) 	80.0 (5) 

	

5.58 ± 1.64 	71.4 (14) 	10.5 (19) 

0 (2) 	0 (3) 	0 (9) 	0 (10) 
42.9 (21) 	38.5 (26) 	45.1 (51) 	29.0 (62) 

	

33.3 (9) 	50.0 (12) 	65.4 (26) 	66.7 (27) 

	

100 (6) 	40.0 (5) 	91.7 (12) 	60.0 (10) 

	

11.1 (9) 	0 (7) 	47.8 (23) 	7.7 (26) 

1993). In this experiment, the absence of an individual from a trap 
could be due either to escape or predation. Although predation 
was improbable in the exclosure, some amphibians may have been 
predated in traps outside the exclosure. To elucidate the possible 
effect of predation on my results, I evaluated whether trends were 
similar within and outside the exclosure by testing the effect of 
the interaction of trap type and trap location (i.e., inside or outside 
the exclosure) on the probability of an individual being missing 
from a trap. All analyses were performed with the GENMOD pro-
cedure of SAS version 8.01 (SAS Institute Inc. 1993) at a = 0.05. 

For three out of the five species tested (Ambystoma maculatum, 
A. laterale, and Rana clamitans), a lower percentage of animals 
was found to be missing from traps with rims (relative to those 
without rims), at the end of the four-day period (Table 1); how-
ever, the relationship was significant only for spotted salamanders 
(A. maculatum; Table 2). All American toads (Bufo americanus) 
remained in the pitfall traps, regardless of snout-vent length, trap 
type, or trap placement (i.e., inside or outside exclosure). 

In two of the five species, the probability of being missing from 
the trap depended on the size of individuals (Table 2). Larger green 
frogs (R. clamitans) had a greater chance of being absent from 
pitfall traps, whereas the presence of rims on traps slightly de-
creased the probability of absence (log-likelihood ratio statistic = 
3.34, df = 1, P = 0.068). Smaller wood frogs (R. sylvatica) had a 
greater chance of being absent from traps, and the presence of 
rims had no effect on the probability of individuals being absent 
from traps after the four-day period. Furthermore, wood frogs were 
more likely to be missing from traps outside the exclosure than 
within (Table 2). 

Spotted salamanders were 
more likely to be missing 
from traps without rims, and 
from traps placed outside of 
the exclosure. The probabil-
ity of absence of blue-spotted 
salamanders (A. laterale) 
from traps was independent 
of snout-vent length and trap 
location, but the absence of 
rims slightly increased the 
chance of being absent from 
traps (log-likelihood ratio sta-
tistic = 3.28, df = 1, P = 
0.070). 

I did not find any significant interaction between trap type and 
location across all species. Despite the greater number of absences 
of wood frogs and spotted salamanders outside the predator 
exclosure (i.e., possibly due to predation in the traps outside the 
exclosure), these were independent of trap type. This suggests that 
if predation occurred in traps outside the exclosure, both trap types 
were similarly predated. Thus, predation cannot explain differ-
ences in the effectiveness of different trap types at retaining am-
phibians. 

Variations in trap effectiveness can arise from different physi-
cal or behavioral characteristics across species. For example, 
American toads are stout-bodied and apparently unable to leap or 
climb out of pitfalls. In this study, small wood frogs apparently 
could climb out of traps with rims, whereas green frogs showed a 
different pattern, with larger individuals remaining less often in 
traps with rims. Furthermore, some species may selectively re-
main in pitfall traps with water (e.g., Rana pipiens: Shields 1985). 
By contrast, Brown (1997) observed that escape rates of Bufo bufo 
from pitfall traps (15 h after toad introduction into traps) were 
independent of trap depth (21, 28, and 40 cm) and the presence of 
water. Vogt and Hine (1982) observed higher frog and toad cap-
ture rates in 7.6-L traps with funnels than in traps without funnels. 
They also reported the occurrence of adult green frogs escaping 
from 7.6-L traps without funnels, but not from those with funnels. 

With traps checked every four days, the use of rims improved 
the efficiency of pitfall traps for spotted salamanders, and to a 
lesser extent, green frogs and blue-spotted salamanders. For Ameri-
can toads and wood frogs, the presence of rims did not affect the 
efficacy of pitfall traps at retaining captured individuals. Further- 

n/a 	 n/a 	 n/a 
0.751 ± 0.415 
	

0.619 ± 0.249** 	-0.430 ± 0.419 
-0.713 ± 0.722 	-1.525 ± 0.605** 

	
1.767 ± 0.715** 

2.022 ± 1.239 
	

0.611 ± 1.120 
3.091 ±0.944*** 
	

3.052 ± 1.198** 

Bufo americanus 
	 19 

Rana clamitans 
	 113 

Rana sylvatica 
	 53 

Ambystoma laterale 
	22 

Ambystoma maculatum 
	49 
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more, small wood frogs were more likely to leave traps than larger 
individuals, whereas smaller green frogs remained more often in 
the traps than larger individuals. Rims can prevent the escape of 
amphibians from pitfall traps but their efficiency will depend on 
the species, and in some cases, the size of the individuals. Based 
on these results, I suggest caution be used when comparing cap-
ture rates between species. Nonetheless, adding rims to pitfall traps 
is an easy way to improve trap effectiveness for certain species of 
amphibians. I recommend further investigations on the influence 
of the frequency of visits to traps on escape rates, and the differ-
ences in predation of captured amphibians in traps of different 
design. 
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Determining differences in methods of reptile collection is es-
sential in order to compare data from different studies. A priori 
knowledge of biases in techniques can be helpful for selecting 
capture methods appropriate to the target species. Because of the 
diverse natural history of snakes, it is difficult to outline proce-
dures that are effective for each species (Fitch 1987; Gibbons 1988). 
Thus, multiple sampling techniques should be used in order to 
sample all species, sexes, and size classes within a given area 
(Campbell and Christman 1982; Dodd 1991; Karns 1986; Vogt 
and Hine 1982). Several types of direct sampling techniques have 
been used for snake surveys. Two of the most common collection 
methods are line transects and artificial covers (Fitch 1987). Our 
study set out to determine the effectiveness of these two methods 
for the capture of snakes in grassland habitats. 

Line transect (LT) searches for snakes have been successfully 
used in a variety of habitats since the 1930's (Burnham et al. 1980). 
Several snake studies have used LT as the primary means of cap-
ture (Carpenter 1952; Gregory and Nelson 1991; Ladd 1994; 
Sullivan 1981, 2000), while others have used LT in conjunction 
with other techniques (Freedman and Catling 1978; Scott et al. 
1989; Seibert and Hagen 1947). Advantages to using LT include 
increased detection of arboreal species, repeatability, and mini-
mal expense. One major disadvantage is that the probability of 
detection abruptly diminishes away from the middle of a transect, 
an important limitation when sampling a ground dwelling species 
in a tallgrass situation (Burnham et al. 1980). 

Artificial covers (AC) are an accepted method for collection, 
but few studies have employed them as the primary means of cap-
ture. AC have several benefits including low animal mortality, 
minimal maintenance, and can be constructed from a variety of 
materials such as wood, (DeGraaf and Yamanski 1992; Jensen 
1968; Monti et al. 2000; Rice et al. 1994), metal (Tietje and 
Vreeland 1997), plastic (Engelstoft and Ovaska 2000) or a combi-
nation of materials (Adams et al. 1999; Fitch 1992; Grant et al. 
1992; Parmelee and Fitch 1995). 
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TABLE 1. Snake species surveyed by capture method at the Prairie Ridge State Natural Area in 1999 and 2000. Only three species (T sirtalis, L 
calligaster, and C. constrictor) were captured in large enough numbers for statistical calculations. 

Total Captures 

 

Weight (g) 

   

N 
Covers 

% of Total N 
Transects 

% of Total 
Covers 

Mean ± SE 
Transects 

Mean ± SE 
K-W Test 

z 	P 

T sirtalis 345 60.8 65 11.5 105 ± 4 104 ± 12 0.31 0.79 
L. calligaster 38 6.7 80 14.1 196 ± 36 440 ± 24 5.1 < 0.0001 
C. constrictor 24 4.2 10 1.8 252 ± 53 461 ± 97 2.0 0.04 
Nerodia sipedon 0 0.0 3 0.5 
Opheodrys aestivus 0 0.0 1 0.2 
Storeria dekayi 1 0.2 0 0.0 

We examined the capture rates of AC and LT for snakes at Prai-
rie Ridge State Natural Area (PRSNA) from 1 April to 10 August 
1999 and 2000. PRSNA is an 800 ha tallgrass restoration in Jasper 
County, Illinois, USA. We surveyed a total of 12 different grass-
land areas at PRSNA. Of these areas, 11 were surveyed in 1999 
and 10 in 2000. Straight line transects were random within the 
sampling areas, and the transect length was dependent on field 
size. LT were performed 4-5 d/wk in all weather conditions. We 
abandoned LT on 25 June of each year because search efforts 
yielded few captures. Artificial covers were 0.6 x 3.0 m sheets of 
corrugated metal (barn siding or roofing) placed in situ four months 
prior to the start of data collection (January of each year) as rec-
ommended by Grant et al. (1992) and left in place for the duration 
of the study. Artificial covers were arranged in groups of four 
sheets. Fourteen groups (56 covers) were utilized in 1999 and 18 
groups (72 covers) in 2000. Covers were checked every 5-7 days. 

Each capture was given a scale clip for future identification. In 
order to decrease handling time, a random sample of snakes from 
all grassland tracts were weighed to the nearest gram. To maintain 
sample independence, recaptures were not used in statistical analy-
ses if the individual was captured more than once using the same 
technique. Individuals were immediately released under the AC 
or place of capture along the LT. The mean weights of individuals 
were compared between the two methods using Kruskal-Wallis 
tests. Because there is no way to standardize effort between the 
two methods, direct comparisons of capture efficiency were not 
evaluated. 

To determine if capture rates were affected by temperature or 
precipitation, we used climate data collected by the Illinois State 
Water Survey (Station: Newton 6 SSE. ID:  116159). Mann-
Whitney U-tests were used to compare capture rates on days with 
and without precipitation. We also tested the influence of the 

4 / 1 4/ 8 4/ 154/224 /295 / 6 5 /135 /205 / 276 / 3 6 / 106 / 176 / 24 7 / 1 7 / 8 7 /157 /22 

Week 

FIG. 1. Capture rates of snakes at Prairie Ridge State Natural Area in Jasper Co. Illinois, USA in 1999 and 2000 using artificial covers (AC) and line 
transects (LT). * Transects completed by 25 June each year. 
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amount of precipitation on capture rates using Spearman's rank 
correlation. In addition, we used Kruskal-Wallis tests to evaluate 
capture rates in relation to mean daily temperature. For this, we 
grouped the mean daily temperatures into five-degree intervals 
(0-30°C). 

A total of 197 random points of vegetation within the sampling 
areas were measured using a Robel Pole over both years. This 
method allowed us to record Visual Obstruction Readings (VOR) 
throughout the sampling period. Visual obstruction is a correlate 
of height and density of vegetation around a central point (Robel 
et al. 1970). Points were pooled and a weekly average VOR for 
PRSNA was calculated (Fig. 1). 

A total of 567 captures of six species of snakes (Table 1) were 
made in 2644 AC checks (Mean = 0.15 individuals captured/AC/ 
check) and 372.4 km searched along LT (Mean = 0.04 individuals 
were captured/100 m). The majority of captures (71.9%) were from 
covers, while 28.1% were collected along LT. Eighty-four indi-
viduals were recaptured. The common garter (Thamnophis s. 
sirtalis), prairie kingsnake (Lampropeltis c. calligaster), and racer 
(Coluber constrictor foxii) account for 97% of the individuals cap-
tured. Two species observed on LT were not observed under AC 
(Table 1). 

Thamnophis sirtalis and C. constrictor were captured more of-
ten using AC (Table 1). The majority of T sirtalis captures (82.3%) 
were under AC, while 70.6% of C. constrictor were found under 
AC. Conversely, 67.8% of L. calligaster were found on LT. Four 
of five individuals of additional species at PRSNA were collected 
via LT (Table 1). 

An average VOR was calculated by pooling vegetation points 
from all grassland tracts. This average shows that a decrease in LT 
capture rates occurred when vegetation VOR increased to approxi-
mately 30 cm (Fig. 1). Transects were an efficient method of cap-
ture in early spring (15-30 April), but decreased in May when 
vegetation attained a VOR of 30 to 35 cm. At a VOR > 30 cm the 
searchers field of view is greatly diminished. However, AC pro-
duced a higher capture rate over the sampling period and remained 
a reliable source of captures until July when a decrease in capture 
rate occurred, likely in response to the rapid and extreme heating 
of AC (Fig. 1). We also noted that snakes would not use AC when 
the temperature under the cover was > 24°C. When covers were 
removed in November, T sirtalis were utilizing them. Although 
weekly fluctuations in the capture rate of AC were observed, we 
did not find that mean daily temperature or precipitation were fac-
tors in the fluctuations. Conversely, we found the highest capture 
rates on LT early in the season when temperatures were 0-5°C. 
We attribute high capture rates during this period to low vegeta-
tion VOR, and to high concentrations of snakes as they left hiber-
nacula, not to cooler temperatures. 

We determined that species abundance and diversity was de-
pendant on capture methodology. Certain snake species were cap-
tured more often using one particular method. For example, if only 
LT results are presented, the most abundant species is L. calligaster, 
whereas T sirtalis would dominate if only AC information was 
given (Table 1). We also determined that species diversity was 
compromised when results from only one method were presented. 
Specifically, if only the AC data were given, the species composi-
tion at PRSNA would be under-represented by two species. Com-
bining the results from both methods may be a better indicator of  

species abundance and diversity. 
When we compared the weights of snakes between the two trap-

ping methods, C. constrictor and L. calligaster were found to be 
significantly larger on LT than under AC (Table 1). This result is 
similar to Kjoss and Litvaitis (2001), who found smaller individu-
als (weight and snout—vent length [SVL]) captured under AC than 
in pitfall traps. In our study, T sirtalis exhibited no size related 
differences between the two methods, suggesting that all size 
classes would be represented using either method for this particu-
lar species. Our results are different from a similar study of 
Thamnophis spp. by Gregory (1984) in which snakes captured 
under cover objects had a significantly smaller SVL than snakes 
found using visual surveys. One explanation as to why smaller 
individuals were captured under AC might be that larger individu-
als were easier to detect along transects. However, easier detec-
tion is arguable because there was no difference in weight be-
tween the two methods for T sirtalis. A more plausible explana-
tion is that age, sex and reproductive conditions can dictate ther-
mal preferences (Lillywhite 1987) that influence the selection of 
microhabitats. Because snake body size may be correlated with 
survivorship, mating success, reproductive output (Gregory and 
Prelypchan 1994), diet (Mushinsky 1987; Rosen 1991) and age 
(Halliday and Verrell 1988), using a single capture method may 
exclude pertinent data needed for life history investigations, thereby 
biasing demographic studies. 

Both methods examined here have problematic qualities. As we 
have shown, the capture rates along line transects in grasslands 
can vary with the density of vegetation. Additionally, artificial cover 
may be creating habitat that is not readily available at PRSNA 
therefore elevating capture rates with AC. Despite this, our find-
ings stress the importance of including multiple collection tech-
niques for studies of species diversity, and life history. 
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A challenge of conducting research on population dynamics of 
amphibians is the selection of a suitable marking technique (Hecnar 
and McClosekey 1996; Ott and Scott 1999). Permanently mark-
ing individual anurans is especially difficult relative to other ver-
tebrates because of their small size and sensitive skin (Heyer and 
Donnelly 1994). To date, there is no technique that satisfies all 
criteria for ideal individual identification set out by Ferner (1979) 
(Table 1). Recently, passive integrated transponder (PIT) tags have 
been used to permanently mark anurans (Faber 1997; Jehle and 
Hodl 1998; for full review of technology see Camper and Dixon 
1988), however all reported techniques require anesthesia or a per-
manent sealant (i.e., VET Seal, super glue, suture). 

For most anuran species on which PIT tagging has been ap-
plied, long-term field data are lacking (Marsh and Trenham 2000), 
due in part to the relative novelty (c. 1979) of the technology. 
Jehle and Hodl (1998) implanted tags into spade-foot toads 
(Pelobates fuscus) over an eight-year period; however individuals 
were transported 1 km from the study pond to a laboratory, anes-
thetized with MS-222, and had the PIT tag injected into the sub-
cutaneous lateral lymph sacs with a hypodermic needle. Toads 
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TABLE 1. Methods for marking anurans relative to criteria set out by Ferner (1979) for ideal individual identification. 

Invasiveness Practicality Cost Permanence Reference 

Toe-clipping High High Low Medium Clarke 1972, Ferrer 1979, Heyer and 
Donnelly 1994, Ott and Scott 1999 

Tattooing High Low Medium Low Brown 1997, Ferner 1979, Nace 1982 

Cold Branding High Low High Low Brown 1997, Farrell and Johnson 
1973 

Chemical Branding High Low Medium Medium Ferner 1979, Nace et al. 1974 

Skin Graphs High Low High High Verhoeff-de-Fremery and 
Vervoordeldark 1982 

Elastomers / Wire High Medium Low Medium Brown 1997, Ferner 1979, Heyer and 
Donnelly 1994 

Knee-tagging High Medium Low Medium Elmberg 1989 

PIT Tags — anesthesia High Low High High Brown 1997, Camper and Dixon 
1988, Faber 1997, Jehle and Hodl 
1998, Ott and Scott 1999 

were released at the point of original capture some hours later. No 
methods incorporating PIT tags for anurans have been reported 
which do not require the animals to be transported away from the 
study site and anesthetized (Brown 1997; Faber 1997; Jehle and 
Hodl 1998). In this paper we describe an effective PIT tag tech-
nique for anurans (> 40 g or > 75 mm) that can be applied in the 
field in less than ten minutes. 

Pilot Study.—On 4 June 2001, we injected two green frogs (Rana 
clamitans) and two northern leopard frogs (Rana pipiens) with 
PIT tags subcutaneously without the use of anesthetics. Frogs re-
ceived a light swab (< 0.5 ml) of 70% ethanol directly on the po-
tential injection site (ventral side, posterior to center). This served 
to dry the skin and to sterilize the site. The skin was pinched with 
a forefinger and thumb and lifted —4 mm away from the body 
cavity wall. Using a 12-gauge hypodermic needle (AVID Market-
ing, Inc., Norco, California; after Faber 1997), a PIT tag was in-
jected into the flap of extended skin. No VET SEAL (after Faber 
1997), or suture was required to dress the wound. Ethanol was 
reapplied with a sterile swab. Frogs were housed in 30 x 20 x 15 
cm glass aquaria with available exposed substrate and open water. 
One leopard frog suffered light bleeding, most likely due to needle 
contact with the sub-dermal tissue. Bleeding stopped within 3 
minutes. All tags migrated toward the posterior lymph space be-
tween the hind legs. The skin adhered immediately and the wound 
was completely healed in 9 days. Animals were observed continu-
ously for 12 h post injection and no behavioral or physiological 
stress was apparent. Individuals were observed swimming and 
basking through the acute 12-hour post injection period. All frogs 
actively foraged for live grasshoppers provided by researchers 4 h 
post injection. Prior to the study, the two R. pipiens weighed 42 g 
and 48 g and the two R. clamitans weighed 59 g and 81 g; all frogs 
gained weight and no tags were lost during the two weeks that 
they were housed in the laboratory. 

Field Study.—From June to August 2001 and May to August 
2002, we tagged and monitored 550 bullfrogs (Rana catesbeiana)  

from four sites on the Pigeon Lake river system, near Bobcaygeon, 
Ontario, Canada (44.5N – 78.5W). Bullfrogs were sampled from 
canoe for 75 nights between 2200 and 0300 h. While one researcher 
held the frog ventral side up, the other implanted the PIT tag as 
described above. Manual manipulation of the injected PIT tag into 
the desired subcutaneous position (posterior lymph space between 
the hind legs) was required for less than 5% of the frogs. Indi-
vidual frogs were tagged (and several measurements taken) in less 
than 10 minutes. No animals were released when bleeding. Indi-
viduals were observed for 5 minutes in a bucket post implanta-
tion, and then released at the exact point of original capture. Adult 
males were observed calling less than 30 seconds after release. 

From June to August 2001, 65 frogs were recaptured, and from 
May to August 2002 an additional 150 frogs were recaptured. Ten 
frogs from known locations were recaptured several times. PIT 
tags in all recaptured bullfrogs were located in the posterior lymph 
space where they first migrated post-injection, although researcher 
handling sometimes caused the tag to move around the ventral 
subcutaneous space. All wounds had healed and no necrosis at 
wound sites was observed. Individual identification was easily 
made with an associated field scanner (AVID Marketing, Inc., 
Norco, California). 

The PIT tag technique described here best satisfies the criteria 
set out by Ferner (1979) for ideal individual identification. PIT 
tagging provides a powerful tool to identify medium-to-large sized 
ranids for indefinite periods of time (AVID microchips have a 25 
year warranty, ca. 15 years longer than the longest lived ranid). 
The practicality of this technique in the field has obvious benefits 
becasue animals are handled briefly and there is minimal equip-
ment required. Unfortunately, PIT tagging is relatively expensive 
compared to other methods (each tag costs ca. US $8.00; field 
scanner ca. US $1000). However, minimal physiological and physi-
cal disturbance to the animal, combined with field practicality and 
longevity of the mark, makes this technique the most suitable and 
valuable reported to date. 
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Toe-clipping of amphibians for identification and DNA collec-
tion may have minimal impact on individuals in certain cases 
(Gelder and Strijbosch 1996) but has also been shown to result in 
decreased weight gain (Davis and Ovaska 2001), infection (Golay 
and Duffer 1994; Lemekert 1996), reduced breeding opportuni-
ties (Lemekert 1996), and decreased recapture rate indicating in-
creased mortality (Clarke 1972). Genetic data are becoming im-
portant not only in determining the phylogeny of amphibian spe-
cies, but also for examining population history (Bos and Sites 
2001), hybridization (Arntzen 2001; Carpenter et al. 2001; Highton 
1998), population structure (Newman and Squire 2001; Rowe et 
al. 2000, Shaffer et al. 2000), and estimating number of breeding 
adults in populations (Driscoll 1999; Scribner et al. 1997). These 
studies often involve multiple samples from sensitive species and 
populations; as amphibian populations around the world are de-
clining (Houlahan et al. 2000), minimizing researcher impact to 
amphibian populations should be a priority. 

Buccal swabs have been used as an easy and non-invasive 
method of collecting tissue from humans for DNA extraction for 
many years (Thomson et al. 1992). We successfully used buccal 
swabs (WB10-0004; Whatman, Clifton, New Jersey, USA) to 
isolate workable amounts of high molecular weight DNA from 
barking frogs (Eleutherodactylus augusti). We brushed the interior 
of frog's mouths for approximately 30 seconds per frog and 
immediately placed swabs in 650 ill of lysis buffer (50 mM Tris 
pH 8.0, 50 mM EDTA, 50 mM sucrose, 100 mM NaC1, 1% SDS). 
We stored swabs at room temperature overnight before refrigerating 
them at 4°C until extraction. We isolated DNA using a phenol-
chloroform extraction modified from Sambrook et al. (2001). 
Extractions began with the addition of 25 p1 10 mg/ml proteinase 
K followed by 55°C overnight incubation. After incubation, we 
washed this lysate with 650 pi phenol and then with 650 p1 
chloroform. We precipitated DNA by adding 0.1 volume 7.5 M 
sodium acetate and 0.6 volume isopropanol, followed by 0°C 
overnight incubation and subsequent centrifugation of samples for 
30 minutes at 16,000 x g. We assessed the quality of DNA by 
running 4% of each sample in a 1% agarose gel and quantified 
using a microplate fluorescence reader (FLx800; Biotek 
Instruments, Inc., Winooski, Vermont, USA). 

From 33 swabs of barking frogs, we isolated an average of 1 pg 
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high-quality DNA (95% CI 0.7 to 1.5 mg; 31.6 pg maximum) from 
each swab; we were unsuccessful in isolating DNA from only one 
swab. We also successfully extracted high molecular weight DNA 
from buccal swabs of bullfrogs (Rana catesbeiana), casque-headed 
frogs (Pternohyla fodiens), and lowland leopard frogs (Rana 
yavapaiensis). 

Researchers who wish to minimize disturbance to their study 
populations and whose research does not require over 1 pg of DNA 
should consider using buccal swabs as a low-impact alternative to 
toe-clipping or blood collection. Also, researchers who are storing 
tissue samples for future studies may wish to note that we extracted 
high molecular weight DNA from buccal swabs that had been in 
lysis buffer at room temperature for 2.5 years. Toe-clips preserved 
in ethanol for 1-4 years also yielded high molecular weight DNA, 
and other researchers have extracted high molecular weight DNA 
from tissue preserved in ethanol for up to 10 years (Li et al. 2000). 
However, one set of barking frog toe-clips preserved in ethanol 
away from light for 5 years yielded only degraded DNA. 
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Amphisbaenians are secretive reptiles that often are difficult to 
collect. Because of their fossorial and elusive habits, little is known 
about the natural history of these reptiles; however, a few aspects 
of their natural history have been reported. Amphisbaena alba has 
been documented to be a facultative inquiline of the leaf-cutting 
ant Atta cephalotes (Riley et al. 1986). Amphisbaena mertensi has 
been reported to eat termites (Isoptera) and to be in high abundance 
near isopteran nests associated with fallen tree trunks (Neto and 
Abe 1993). Beebe (1945) and Duellman (1978) suggested that 
isopterans were the major prey type of Amphisbaena darwinii 
herterozonata from Argentina. While performing a biodiversity 
survey of the reptiles and amphibians in southeastern Paraguay, 
we obtained five individuals of Amphisbaena mertensi in a short 
period of time by using the technique described below. The 
behaviors, diet, measurements, and habitat conditions of the 
animals we collected were recorded and are reported herein. 

Our findings confirm published reports of Amphisbaena natural 
history. Amphisbaena mertensi coexists with termites (Isoptera: 
Termitidae); data from stomach-content analysis of four individuals 
collected in southeastern Paraguay are presented below. On 28 
November 2000 between 0900-1100 h, we opened 19 termite 
mounds in Itapda: Alto Vera: San Pedro MI (26°31'24"S, 
55°48'19"W). The area was an active cattle pasture adjacent to 
remnant patches of Atlantic Forest. The region is characterized by 
a subhumid climate, receiving an average of 2030 mm of 
precipitation annually (www.atlapedia.com ). We were assisted by 
Mr. Roberto Shulz (a local farmer and owner of one of the 

Herpetological Review 34(3), 2003 	 221 



FIG. 1. Photo showing the technique used to overturn 19 termite mounds 
underneath which five specimens of Amphisbaena mertensi were collected. 

FIG. 2. Termite mound of Cornitermes cumulans. 

properties we were exploring), who used the backhoe of a tractor 
to overturn and break open termite mounds on the pasture of his 
property (Fig. 1). Mr. Shulz uses this technique periodically to 
clear his pasture of the mounds. The active nests, constructed of 
hardened termite excretions (the consistency of baked clay), were 
difficult to penetrate with a shovel but were opened easily with 
the backhoe of the tractor. After mechanical upheaval and breaking 
of the termite nests, we used a shovel to dig and search the perimeter 
of the depressions left by the upturned mounds. In this manner, 

TABLE 1. Snout–vent length (SVL) and tail length (TL) measured (in 
centimeters) for five specimens of Amphisbaena mertensi collected in 
association with the termite Cornitermes cumulans in southeastern 
Paraguay. Prey items ingested by the four specimens were identified to 
lowest taxonomic level possible.  

Specimen number SVL TL Prey items 

KU 290720 32.5 3.7 Ctenidae ( I) 
MNHNP 08740 22.1 3.4 Cornitermes cumulans (41) 
MNHNP 08741 20.6 2.6 Cornitermes cumulans (15) 
MNHNP 08742 30.1 4.0 Elateridae (3) 

we excavated and explored 19 nests in 2.0 h. The nests varied in 
size from ca. 0.5 m to 1 m in diameter (Fig. 2). None of the 
specimens collected was inside the nests; instead, all specimens 
were found buried in the softer soil peripheral to the nests. Three 
of the five individuals were collected from abandoned nests that 
appeared to be more moist than active nests. All specimens of 
Amphisbaena were found in association with nests of the termite 
Cornitermes cumulans (Termitidae: Nasutitermitinae). Members 
of the subfamily Nasutitermitinae have an exclusively chemical 
mode of defense (Borror et al. 1989). The small mandibles of C. 
cumulans appear to pose little physical threat to amphisbaenids; 
this may explain why these fossorial reptiles, with soft dermal 
scales, are able to feed on these insects. Armadillo burrows led to 
some of the nests and one Leptodactylus elenae (Anura: 
Leptodactylidae; MNHNP 8691) was found in the moist space 
between one nest and the surrounding ground. 

Measurements of snout–vent lengths (SVL) and tail lengths (TL) 
of four of the collected specimens are presented in Table 1. Average 
SVL and TL for these individuals was 26.5 cm and 4.3 cm, 
respectively. One female (MNHNP 8742), was gravid and 
contained six eggs; average egg volume (volume of prolate 
spheroid = 4/3P(length/2)(width/2) 2) of the six eggs was 1.6 cm 3 . 
A fifth specimen was found dead in an abandoned nest. This 
individual had a visible wound to the head, which might have been 
inflicted by a predator. Because this individual was in an advanced 
state of decomposition, no measurements or other data were 
recorded; this specimen was skeletonized and deposited in The 
University of Kansas herpetological collection (KU 290721). 

We dissected and examined the stomach contents of four 
specimens (MNHNP 8740-2; KU 290720) to investigate further 
the diets of Amphisbaena mertensi. To locate the stomach for 
dissection, we followed a published description of the soft anatomy 
of A. mertensi (Navega-Goncalves and de Souza 2001) and made 
a sagittal incision along the mid-ventral portion of the body of the 
specimens. We then flushed the stomachs with 70% ethanol and 
collected their contents. Keys by Constantino (1999) and Emerson 
(1952) were referenced for identification of the stomach contents 
to the lowest possible taxonomic level. 

The stomach contents of the four specimens consisted mostly 
of heads of Cornitermes cumulans and whole and partial wire-
worm (Coleoptera: Elateridae) larvae (Table 1). One specimen (KU 
290720) had consumed an adult female spider (Araneae: Ctenidae). 
The remains of the large arachnid took up one-third of the volume 
of the specimen's stomach. Sand was present in the stomachs of 
all specimens examined. 

Little is known of amphisbaenian natural history and behavior. 
To our knowledge, this is the first account of Amphisbaena mertensi 
preying on the termite Cornitermes cumulans. The method 
described above for collecting A. mertensi associated with termite 
mounds might be the most effective way of extricating these 
animals from the nests in a short time. 
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Biologists often require accurate measurements of some aspect 
of an organism's morphology (e.g., scale numbers, limb lengths, 
head width). Such measurements can be difficult to make in living 
reptiles. For instance, it may not be practical to restrain a lizard by 
hand while counting scales. One way to overcome this problem is 
to anaesthetize the animals. However, administering an accurate 
dose of anesthetic is crucial, but potentially problematic in small 
lizards. Furthermore, it may take lizards up to six hours to recover 
even when low dose rates of anesthetic are administered (Bennett 
1991). Consequently, administering anesthetics can pose a  

significant health risk to small lizards (Bennett 1991). This method 
is also costly (50 mg/10 ml ketamine = US $45) and requires special 
licensing or previous experience. Alternatively, researchers 
sometimes euthanize lizards prior to taking measurements (e.g., 
Andrews et al. 2000; Melville and Swain 2000; Qualls and Andrews 
1999). This technique has obvious disadvantages, such as 
precluding repeated measurements and, thus, the examination of 
the long-term effects of experimental manipulations on lizard 
morphology. 

An ideal method would restrain living lizards for long enough 
to take measurements but would not harm the animals. We de-
scribe two such techniques that are suitable for restraining living 
lizards that span 15-100 mm snout—vent length (SVL). Our first 
method was developed for hatchling and adult common garden 
skinks Lampropholis guichenoti and L. delicata. These species 
range from 15 to 40 mm SVL (Cogger 2000). Our second method 
was developed for a series of 13 medium- to large-bodied scincid 
lizards from northern Queensland, Australia. These species range 
from 40 to 100 mm SVL. Both techniques are simple and inex-
pensive, and do not harm the animals. 

RESTRAINING LIZARDS BETWEEN 15 AND 40 MM SVL 

We placed a lizard inside a 64-ml glass jar located within an 
insulated box (30 x 20 cm) that was filled with crushed ice to cool 
the animal for 20-30 min depending on its body size (larger ani-
mals typically took longer to cool). We checked the reflexes of 
animals every 5 min during this time by gently poking their tail 
with a blunt probe. When the animal did not respond to probing, 
we considered it to be thermally incapacitated. At this point, we 
removed condensation on the skin with an absorbent tissue and 
transferred the lizard to a petri dish. The dish was large enough for 
the outstretched lizard (including its tail) to fit inside. The dish 
was partly covered with a rectangular strip of adhesive tape with 
the sticky side up (Fig. 1). The lizard was restrained by laying it 
on the tape. For our purposes, it was necessary to position the 
animal on its ventral surface. We began the positioning by adher-
ing the head and neck of the lizard and, working posteriorly, fin-
ished with the tail. To facilitate accurate measurements of limbs 

Cello tape 

FIG. 1. Schematic of the restraint technique devised for lizards between 
15 and 40 mm. The lizard is positioned within the petri dish on its ventral 
surface. 
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FIG. 2. Schematic of the restraint technique devised for lizards between 
40 and 100 mm. The lizard is positioned on the Plexiglas ®  on its ventral 
surface. 

we pressed the legs of the lizard onto the adhesive so that they 
were flat and in a natural, bent position (front legs ca. 120° to the 
body, hind legs ca. 60° to the body; Fig. 1). Fine forceps were 
used to spread and straighten the toes. 

Although the lizards were held fast by the tape, we had no trouble 
removing them once our measurements had been recorded. Liz-
ards were slowly detached from the tape, beginning with the head, 
and working back to the tail. Once the body was free, the tail was 
gently lifted from the tape by moving the body toward the tip of 
the tail. Lizards were always removed without ill effect and with-
out the aid of solvents or lubricants. However, lizards other than 
skinks may not peel off the adhesive this easily (e.g., geckos; Bauer 
and Sadlier 1992). As long as the tape is free of fluids (i.e., con-
densation and urine), it can be reused to restrain several lizards in 
succession. When left to recover at room temperature (21°C), liz-
ards typically regained activity 5-10 min after being removed from 
the crushed ice. This period is usually long enough to take several 
measurements. In some cases it may be desirable to extend the 
period of restraint by placing the petri dish on a bed of ice during 
measurement procedures. 

We used this procedure to restrain > 600 L. guichenoti and L. 

delicata of various body sizes. Occasionally, lizards became ac-
tive before completing measurements. In these cases, the lizard 
was placed into the glass jar and left on the crushed ice for an 
additional 10 min and the taping procedure was repeated. During 
our procedures all lizards survived and only a small proportion (< 
3%, mostly hatchlings) lost the tip of their tail. 

RESTRAINING LIZARDS BETWEEN 40 AND 100 MM SVL 

The technique we developed for larger lizards (40-100 mm) 
can be used to restrain several individuals at the same time. We 
placed the lizards into a refrigerator set to 10-15°C. Animals were 
cooled for approximately 30 min, depending on their body size 
(larger species typically took longer to cool). Individuals were then 
removed from the refrigerator and placed ventral side down on a 
plate of Plexiglas®  with their limbs outstretched. Lizards were se-
cured to the plate using 12-mm wide strips of Micropore ®  surgical  

tape. This tape loses adhesion when wet, thus it is essential that 
condensation, urine, or feces on the skin of the animal be removed 
with an absorbent tissue prior to taping the body to the surface. 
We first taped lizards to the plate using a strip around the midbody 
and then secured the outstretched limbs (ca. 90° to the body) by 
placing a strip of tape over the elbow of each appendage (Fig. 2). 
After taking measurements, the lizards were released from the 
Plexiglas® plate by wetting the tape. Pulling tape off in the direc-
tion in which the scales are pointing provides the minimum amount 
of resistance, which is important for species that are susceptible to 
losing scales. Lizards were always removed without ill effect, and 
without the aid of solvents or lubricants. 

We used this procedure to restrain approximately 300 adults of 
13 species of scincid lizards. We used Plexiglas ®  because we ra-
diographed animals and this material facilitates the production of 
low-power, high-resolution x-rays using mammogram film. How-
ever, other rigid materials also would be suitable. 
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We recently published the first information about age at sexual 
maturity for the broad-snouted caiman (Caiman latirostris), based 
on data from our captive colony (Verdade and Sarkis 1998). The 
present report documents a new record for the age at sexual matu-
rity for the species. A female (CL406, Tag USP116) hatched 19 
March 1996, in turn produced her first clutch on 31 December 
2000. Therefore, her age at sexual maturity was approximately 
five years (Table 1). Clutch size was 41 eggs, all of them fertile. 
They were split into four artificial incubators (designed as described 
by Verdade et al. 1992), incubated at the following temperatures: 
28°C, 30°C, 32°C, and 34°C (± 0.5°C), and monitored by 
StowAway® TidbiT® temperature loggers (-20° to +50°C). In-
cubation success at each incubation temperature is presented in 
Table 2. 

The parents of female CL406 (sire CL1 and dam CL9) reached 
sexual maturity by the age of 10 years, being among the group of  

animals described previously (Verdade and Sarkis 1998). From 
age 55 days to age 430 days, female CL406 was raised in a green-
house 16 m2  (0.8 m2  per individual) with cement pool ca. 4 m= x 

60 cm deep (0.2 m 2  per individual). During the spring—summer 
period (October through March) she was transferred to another 
nearby greenhouse that offered a significant microhabitat thermal 
variation in such a way that either the air, the water surface, or the 
bottom of the pool (70 cm deep) always presented the optimum 
temperature for crocodilians (ca. 32°C) (as described by Fincatti 
and Verdade 2002). She was subsequently transferred to another 
enclosure 64 m 2  (ca. 2.7-10.7 m 2  per individual) with a cement 
pool approximately 24 m2  x 60 cm deep (1.0-4.0 m 2  per indi-
vidual), and maintained at ambient temperature. CL406 belongs 
to the second generation (F2) of captive bred Caiman latirostris 
in Brazil. Captive propagation of the species has been conducted 
in order to produce breeders for caiman farms, and thereby reduc-
ing the need for capture of individuals from remaining wild popu-
lations (Verdade 2001). 

Caiman latirostris occupies a large latitudinal range, from the 
border between Paraiba and Rio Grande do Norte states in north-
eastern Brazil to southern Rio Grande do Sul at the southernmost 
point of Brazil (i.e., from ca. 7° to 34°S). Great variation in growth 
rate and age at sexual maturity can be expected for the species, as 
has been reported for the American alligator (Ferguson 1985). Thus, 
animals exposed to warmer temperatures should grow faster and 
attain sexual maturity earlier than individuals under cooler envi-
ronmental conditions. How much of this pattern is genetically based 
and how much reflects phenotypic plasticity is unknown, but our 
report emphasizes the possible importance of temperature on the 
growth and reproduction of crocodilians. 

Acknowledgments.—This study was partially supported by Fundacao 
de Amparo a Pesquisa do Estado de Sao Paulo - FAPESP (Proc. Nos. 00/ 
01495-3 and 00/00597-7). 

TABLE 1. Age at first reproduction of captive Caiman latirostris. 

Animal Sex Date of Date of first Age at first SVLt  Body mass° 
birth sibling hatching* reproduction (cm) (kg) 

CL406 female 19 March 1996 16 March 2001 5 yrs, 6 d 81.0 19.8 
CL9 female 01 April 1986 19 March 1996 9 yrs, 11 mos, 21 d 80.4 24.0 
CL1 male 28 February 1986 19 March 1996 10 yrs, 20 d 101.5 51.0 

* CLI and CL9 are parents of CL406. 
Date when first siblings hatched. 

A  October 1995 (CL 1 , CL9), August 2000 (CL406). 

TABLE 2. Summary of reproduction of female Caiman latirostris (CL406). Clutch size 41 eggs. 

Incubation 	No. of 
	

No. of 
	

Incubation 	Incubation 	Deaths 
temp. °C 	eggs 	hatchlings 	success (%) 	periods (days) 	(days 0-7) 

28 
30 
32 
34 

10 
10 
11 
10 

5 
8 
8 
8 

50.00 
80.00 
72.73 
80.00 

98 
85 
76 
74 

5 
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NATURAL HISTORY NOTES 

Instructions for contributors to Natural History Notes appear in Volume 
34, Number 1 (March 2003). 

GYMNOPHIONA 

ICHTHYOPHIS KOHTAOENSIS (Koh-Tao Caecilian). DIET. 
Oribatid mites are important decomposer animals in soils world-
wide. It has been speculated that the predation pressure on these 
mites is low because of their strongly sclerotized cuticle (Walter 
and Proctor 1999. Mites. Ecology, Evolution and Behavior, Sydney, 
University of New South Wales Press, 322 pp.). Oribatid mites 
presumably live in enemy free space. However, some species have 
been reported in the diet of terrestrial newts like Notophthalmus 
viridescens (Norten and MacNamara 1978. J. Georgia Entomol. 
Soc. 11:89-93) and salamanders, e.g. Batrachoseps attenuatus 
(Maiorana 1978. Copeia 1978:664-672). Caecilians are tropical 
limbless amphibians inhabiting soil ecosystems (Himstedt 1996. 
Die Blindwiihlen, Magdeburg, Westarp Wissenschaften, 160 pp). 
Little information is available on their dietary habits. 

Food habits of Ichthyophis kohtaoensis were investigated dur-
ing a study on the life history and ecology of this species in north-
eastern Thailand. Both fecal samples (3.2%) and digestive tracts 
(2.8%) of Ichthyophis contained oribatid mites (order 
Brachypylina). Total length of the mites varied between 0.51 and 
0.69 mm (mean = 0.59 mm). The caecilians were collected during 
three sampling sessions during the rainy seasons from 1999 to 
2001 about 15 km NE of the district town Khemmerat, Ubon Prov-
ince, northeastern Thailand (16°5'N, 105°15'). 

These observations are the first reports of oribatid mites in the 
diet of caecilians. The diet of Ichthyophis consists mostly of earth-
worms, termites, and ants (Kupfer, pers. obs.). Because oribatid 
mites were only recorded in low numbers they may serve as an 
occasional food source. 

Submitted by ALEXANDER KUPFER, and MARK MARAUN, 
Darmstadt University of Technology, Institute of Zoology, 
Schnittspahnstr. 3, D-64287 Darmstadt, Germany (e-mail 
kupfer@hrz3.hrz.tu-darmstadt.de  and maraun@bio.tu-
darmstadt.de). 

CAUDATA 

DESMOGNATHUS MONTICOLA (Seal Salamander). DIET / 
PREY SIZE. Seal salamanders and other plethodontids ingest 
exceptionally large prey items, including lepidopteran larvae and 
other salamanders (Krzysik 1979. Ecol. Monogr. 49:173-194; 
Petranka 1998. Salamanders of the United States and Canada, 
Smithsonian Inst. Press, Washington, DC; Bernardo 2002. 
Herpetol. Rev. 33:121). However, few papers report sizes of preda-
tors and prey. On 11 August 2001, in Shenandoah National Park, 
Virginia, USA (Research Permit: SHEN-2001-SCI-0005), we cap-
tured an adult D. monticola (47 mm SVL, 37 mm tail, 2.4 g) of 
undetermined sex at 38°17'33"N; 78°37'16"W. The capture site 
consisted of a first order, rocky stream within mixed hardwood 
forest. The abdomen of the salamander was obviously distended 
with a large prey item spanning the entire length of the body that 
was clearly visible through the ventral skin. The salamander gaped 
during handling thus allowing us to see part of the prey item pro-
truding into the mouth cavity. Using forceps, we removed a lepi-
dopteran larva (Hesperiidae; 35 mm, 0.4 g; Fig. 1) that was swal-
lowed headfirst. Prey body length accounted for 74.5% of the 
predator's SVL and prey body mass accounted for 16.7% of 
predator's mass. The preserved lepidopteran larva and color slide 
of both the larva and salamander were placed in the Virginia Tech 
entomological collection. We thank Art Evans (Richmond, Vir-
ginia) and Eric Day (Virginia Tech) for assistance with caterpillar 
identification. 
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FIG. 1. A large lepidopteran larva consumed by a Desmognathus 
monticola in Shenandoah National Park, Virginia. 
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DESMOGNATHUS MONTICOLA (Seal Salamander). AG-
GRESSION. Aggressive behavior is widespread among 
plethodontid salamanders (Jaeger and Forester 1993. Herpetologica 
49:163-175). Aggressive encounters for most species have been 
described primarily from laboratory-based or otherwise staged 
encounters. Observations of natural occurrences between sala-
manders are relatively rare. On 15 Oct 2002 I witnessed an ag-
gressive encounter between two large male seal salamanders in a 
seepage area in Banks County, Georgia. The seepage had been 
dry most of the summer due to extended drought. However on 15 
Oct, the seepage was flowing as 2.6 cm of rain had fallen during 
the day. Rain continued to fall steadily through the night. Just af-
ter dusk (1945 h EDT) I noticed an adult male (SVL 78 mm) that 
was wandering in the shallow water of the seep while he was ap-
proaching a small rocky overhang. Within 2 min I observed him 
again, and he had bitten, and was continuing to grip, another adult 
male (SVL 81 mm) that had been previously hidden by the over-
hang. The victim's head was almost entirely engulfed by the ag-
gressor, the latter's snout reaching past the eyes of the former. I 
observed the pair again in ca. 30 min, and the aggressor was still 
holding the victim by the head. At this point the victim was slowly 
twisting over and over in an apparent attempt to escape. During 
intervals of rest, the aggressor attempted to pull the victim out of 
the water onto the bank. After watching them for several minutes, 
I gently placed both of them into a plastic bag. The handling did 
not appear to deter the aggressor, who continued his bite-hold of 
the victim. I checked them again in 5 min, at which time the ag-
gressor had released the victim's head and had seized him by the 
middle of the tail. The aggressor held the tail for 15 min when the 
tail broke. I removed the victim for measuring and noticed a series 
of fresh bite wounds on other areas of the tail and hindquarters. 
After an additional 45 min, the aggressor still held the broken tail 
in his mouth. Within another 15 min, the aggressor had swallowed 
the tail. Male-male aggression is known in D. monticola from labo-
ratory-based encounters (Keen and Sharp 1984. Anim. Behay. 
32:58-65). However, it is unknown if this attack was male-male 
interference or an attempt at predation. 

Submitted by CARLOS D. CAMP, Department of Biology, 
Piedmont College, PO Box 10, Demorest, Georgia 30535, USA. 

DESMOGNATHUS OCOEE (Ocoee Salamander). MORTAL-
ITY. Appalachian streams have largely been considered to repre-
sent stable environments (Bruce 1985. Copeia 1985:847-854), and 
have received little attention regarding their potential as unpre-
dictable environments for stream-dwelling salamanders. Camp 
(2000. Herpetol. Rev. 31:166) reported reproductive failure in a 
subpopulation of Ocoee salamanders (Desmognathus ocoee) oc-
cupying a first-order, headwater stream that had completely dried 
during 1999 due to drought. The site consisted of a pair of small 
cliffs (ca 1.5 m 2  of wet-cliff area) that prior to the drought, had 
permanently flowing, thin sheets of water that provided habitat 
for a robust population of D. ocoee. During summer 1994, I ob-
served 11 different gravid females during the course of several 
nights of observation. During 1995, I observed 9 different females 
and their egg clutches. Although I did not count them, both adult 
males and juveniles were abundant on the cliff faces so that on a 
typical summer night, 30-40 metamorphosed D. ocoee were vis- 

ible on these cliffs. Seal salamanders (D. monticola) were also 
common, but they were greatly outnumbered by D. ocoee. By late 
summer 1999, the stream appeared above ground 88 m from its 
earlier point of origin. That year was the beginning of a four-year 
drought, and this headwater stream has dried every summer since 
with the stream's first appearance occurring farther and farther 
downstream of the original point of origin. By summer 2002 many 
nearby second-order streams had also dried. Two tropical systems 
(Hanna and Isidore) and several weather fronts that passed through 
the area contributed 32.5 cm of rain between 14 Sept-13 Oct 2002. 
On 14 Oct, the first pools of above-ground water in the first-order 
stream were 175 m from the stream's earlier point of origin. 

Beginning with the rains of Tropical Storm Hanna, I surveyed 
these wet cliffs and areas of the streambed for six nights (ca. 30 
nun/night) during significant rain events. The first survey followed 
three days of steady rain so that the stream was flowing and the 
soil was fully saturated. The number of D. ocoee observed ranged 
from 0-3/night with a total of 6-7 different individuals seen. Three 
were adults, and the others were subadults. No small juveniles 
were seen. Desmognathus ocoee was numerous, and all sizes of 
metamorphosed individuals were well represented 200+ m down-
stream. Even though this lower part of the stream had also dried in 
2002, it had not dried in previous years, and below-ground water 
was probably sufficient for individual salamanders to survive in 
underground retreats. Because intermediate parts of the stream 
dried first, salamanders at the headwater were probably trapped 
and unable to migrate downstream. I observed a number of Ocoee 
salamanders occupying moist crevices in 1999 even though the 
cliffs were dry. This information suggests that the subpopulation 
occupying the wet cliffs and adjacent streambed suffered severe 
mortality due to desiccation. 

During the same period of 2002 surveys, I observed 5-9 seal 
salamanders (D. monticola) associated with the wet cliffs each 
night. Because desiccation tolerance is directly related to body 
size in desmognathines (Houck and Bellis 1972. J. Herpetol. 6:209-
215), the larger body size of D. monticola probably accounts for 
the greater survival rate in this species. I observed no small juve-
niles, possibly indicating that small D. monticola also suffered 
desiccation-induced mortality. 

Submitted by CARLOS D. CAMP, Department of Biology, 
Piedmont College, PO Box 10, Demorest, Georgia 30535, USA. 

DICAMPTODON COPEI (Cope's Giant Salamander). REPRO-
DUCTION. We describe herein the discovery of two clutches of 
Dicamptodon copei eggs and their surrounding habitats in head-
water streams of the Cascadae Mountains in Skamania County, 
Washington. The first clutch was discovered on 22 June 1998 at 
an elevation of ca 450 m and contained 23 eggs attached to the 
underside of a large basketball-sized cobble. The nest was attended 
by an adult female (75.6 mm standard length [SL, snout tip to 
posterior end of vent], Collection of Vertebrates, Department of 
Biology, University of Texas at Arlington, UTA-A 55076). The 
stream was located in a regenerating Douglas-fir (Psuedotsuga 
menziesii) plantation 18 years of age. A 2-m length of stream that 
contained the nest was 0.76 m wide, averaged 4.5 cm deep, had a 
gradient of 8°, and 93.5% canopy cover. The second clutch of eggs 
was discovered on 28 June 1998 at an elevation of ca 750 m and 
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FIG. 1. Boulder on which Dicamptodon copei eggs were attached and a 
close up of the clutch. 

contained 28 eggs attached the underside of a small boulder (Fig. 
1). An adult female (SL 77.7 mm; UTA-A 55077) was attending 
the nest. The stream was located in a Douglas-fir (Psuedotsuga 
menziesii) plantation 28 years of age and had a temperature of 
8.3°C. The 2-m section of stream that contained the clutch was 1.0 
m wide, averaged 3.3 cm deep, had a gradient of 20°, and 92.7% 
canopy cover. In both cases the clutches were deposited in posi-
tions similar to that described for Dicamptodon tenebrosus but 
contained fewer eggs than generally reported for D. tenebrosus 
(Nussbaum 1969. Herpetologica 25:257-262). 

Submitted by CRAIG A. STEELE, School of Biological Sci-
ences, Washington State University, Pullman, Washington 99164, 
USA (e-mail steele@mail.wsu.edu ), EDMUND D. BRODIE, JR., 
Department of Biology, Utah State University, Logan, Utah 84322, 
USA, and JAMES G. MAcCRACKEN, Timber Department, 
Longview Fibre Company, 300 Fibre Way, Longview, Washing-
ton 98632, USA. 

ANURA 

ACRIS CREPITANS (Northern Cricket Frog). COMMUNAL 
HIBERNACULUM. Hibernaculum use by Acris crepitans in the 
Arkansas Ozark Plateau is virtually unknown. In the southern parts 
of its range, this species is active year round and has two breeding 
seasons (Pope 1919. Copeia 74:93-98; Jameson 1950. Copeia 
1950:61; Pyburn 1958. Texas J. Sci. 10:325-342). On 15 Dec 2001 
we visited Jane's Creek in the vicinity of Ravenden Springs 
(Randolph County, Arkansas, USA). Its streambed is comprised 
of bedrock and gravel. The temperature was 11°C from 1235-
1305 h with no wind and it was overcast. We walked three differ-
ent areas along the shoreline turning rocks. The first area was a 
gravel embankment immediately adjacent to the stream. It rose 
steeply about 1.3 m above the waterline and extended about 10 m 
along the stream course. The second area was a gently sloping 
gravel area that barely rose above the water level. The third area 
was structurally similar to area 1 but located about 25 m from the 
stream, with area 2 between it and the stream. A 10 m stretch was 
surveyed in areas 1 and 3, while a 180 m transect was searched in 
area 2. We recovered 5 (33%) A. crepitans from the top of the 
bank in area 1. Seven (47%) were recovered from the bank in area 
3, but only 3 (20%) were found in area 2. Eighty percent of the 
frogs were found hibernating in steep gravel slopes about 1 m 
above the waterline. All frogs were obviously lethargic. The three 
frogs found in area 2 were found individually, however, the frogs 
from the gravel embankments were aggregated. This suggests these 
frogs not only select steep banks for hibernacula, but also that 
they communally hibernate. This appears to be the first published 
report of communal hibernation in A. crepitans. Hibernation in 
groups may stabilize the immediate microclimate where these 
animals are aggregated, making their survival through the winter 
more likely. Irwin and Lee (1999. Can. J. Zool. 77:1240-1246) 
determined cricket frogs have a low tolerance for inundation while 
hibernating. Captive observations by MLM suggest that if cricket 
frogs are put in zip-loc bags containing water and then stored on 
ice or in the refrigerator, there is often significant mortality. If 
held in a dry bag on ice there is seldom mortality. If the investiga-
tor wishes to avoid mortality when cricket frogs are stored on ice, 
it would be advisable not to add water to the bags containing these 
frogs. Our field observations suggest that habitat management for 
A. crepitans should include bank management practices that pro-
vide hibernacula at least 1 m above the stream. This observation is 
particularly important considering the continual gravel mining and 
bank stabilization methods throughout much of the country. If 
gravel is removed or its height above the water surface is signifi-
cantly lowered, it could cause significant population declines in 
this species along gravel streams. Throughout the northern cricket 
frog's range, if bank stabilization practices change the water con-
tent of the bank soils, reduce the availability of cracks and crev-
ices, or drop the bank's height low enough to allow frequent inun-
dation, this species could quickly experience dramatic declines. 

Submitted by MALCOLM L. McCALLUM, Environmental 
Sciences Ph.D. Program, P.O. Box 847, Arkansas State Univer-
sity, State University, Arkansas 72467, USA, and STANLEY E. 
TRAUTH, Department of Biological Sciences, P.O. Box 599, 
Arkansas State University, State University, Arkansas 72467, USA. 
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BUFO NELSONI (Amargosa Toad). PREDATION. Reports of 
predation by ranid frogs on adult toads of the genus Bufo are ex-
tremely rare (Pearl and Hayes 2002. Amer. Midl. Nat. 147:145-
152; but see Smith and Green 2002. Herpetol. Rev. 33:125). For 
the first time, we document predation of adult Bufo nelsoni by 
non-native bullfrogs (Rana catesbeiana). To our knowledge, these 
observations represent the largest toads that have been reported as 
prey to ranid frogs—at least in North America. 

We used radio telemetry to study habitat use of adult B. nelsoni 
in the Oasis Valley, Nye County, Nevada, USA (UTM 0522204 E, 
4083053N; Zone 11S, WGS84). On 25 March 2002, we deter-
mined that a radio signal was emanating from a bullfrog (ca. 175 
mm SVL), suggesting that the frog had consumed the adult B. 
nelsoni which we were tracking. On 27 March 2002, the bullfrog 
was captured, euthanized, and its stomach dissected to verify the 
presence of a partially digested gravid female toad (87 mm SVL). 
The bullfrog was apparently not negatively affected by ingesting 
the toad as the frog escaped our initial capture attempt and then 
eluded capture for two additional days. Indeed, it is possible that 
the toad was consumed as many as 11 days prior to the capture of 
the bullfrog (the last time the toad was visually located). How-
ever, we cannot conclude that there were no negative effects of 
consuming a toad on the bullfrog as we euthanized the frog before 
we could rule out negative effects. Bullfrogs with SVL 175 mm 
are not uncommon in Oasis Valley, especially in areas with per-
manent water and dense vegetation. 

At a nearby site, on 13 May 2002, Kara Vick captured a bull-
frog (ca. 185 mm), which had toad legs protruding from its mouth. 
We pried the frog's mouth open, and removed an adult male B. 
nelsoni (79 mm SVL). The toad was covered in mucus and some-
what disoriented, but was able to crawl away after a few minutes. 

We thank Robert Espinoza for reviewing a draft of this note and 
Tom Maertens for assistance with fieldwork. This research was 
partially funded through the Nevada Biodiversity Initiative and 
permitted by the Nevada Division of Wildlife. 

Submitted 	by 	DENISE 	JONES 	(e-mail: 
djones @biodiversity.unr.edu ), ERIC T. SIMANDLE, C. RICH-
ARD TRACY, Biological Resources Research Center MS 314, 
University of Nevada, Reno, Reno, Nevada 89557, USA, and 
BRIAN HOBBS, Nevada Division of Wildlife, 4747 Vegas Drive, 
Las Vegas, Nevada 89108, USA. 

ELEUTHERODACTYLUS ANTILLENSIS (Coqui Chun'). RE-
PRODUCTION. Eleutherodactylus antillensis is a widespread 
and abundant species in Puerto Rico and adjacent islands on the 
Puerto Rico Bank, but no published records of eggs and nests ex-
ist from within the species' natural range. Here we report on 8 
clutches found in nature, 7 on Guana Island, British Virgin Islands 
(23 Oct 1993, 17 and 20 Oct 1994, 12 Oct 1997, 14 and 23 Oct 
1999, 23 Oct 2001; observed by KO and J. Caldbeck) and 1 in 
Puerto Rico (on 10 Aug 2002, observed by ARE). Like other spe-
cies of Eleutherodactylus, this species has direct development and 
eggs are laid on land. 

On Guana Island, the egg masses were on the ground in a shrub 
forest: 6 were under a thin (ca. 2 cm deep) layer of leaf litter, and 
1 was under a grass mat. The clutch size of 6 newly laid egg masses 
(located by following courting pairs) ranged from 25 to 42 eggs  

(mean = 31, SD = 5.8); the remaining clutch (found by raking of 
leaves) contained 9 eggs. Newly laid eggs were round, opaque 
white, and were laid in a globular cluster. Individual eggs mea-
sured ca. 4-4.5 mm in diameter. The development of one clutch, 
followed from oviposition to hatching, took 15 days at tempera-
tures of ca. 25-30C° at the natural location. No frog was in atten-
dance at any of these clutches during several day- and night-time 
inspections. 

In Puerto Rico, a clutch of E. antillensis with 24 eggs was found 
near Tetas de Cayey, Barrio Cuyon, Salinas (825 m elev). Indi-
vidual eggs measured ca. 3.2-4.0 mm in diameter. The eggs were 
in an advanced stage of development (Stage 7 or later; Townsend 
and Stewart 1985. Copeia 1985:423-436), based on strong, rapid 
movements of the embryos. The clutch was under a small wood 
block (20 x 10 x 5 cm) over reddish soil, clean of vegetation, and 
near a house in construction. An adult male E. antillensis was ad-
jacent to and in physical contact with the egg mass. The clutch 
and frog were held captive in a small plastic terrarium, with soil 
taken from the site as substrate, and were maintained at 28-32°C 
with relative humidity of 75-87%. The male frog sheltered under 
the same piece of bark where the clutch was placed but did not 
crouch on top of the eggs, as do males of E. coqui when attending 
eggs. Nine to 11 days after collection, the eggs hatched. The froglets 
measured 4-5 mm SVL. All froglets had a bicuspid egg tooth on 
the median margin of the upper lip; no vestigial tail was present at 
hatching. 

Our observations indicate two features of particular interest: 
oviposition on the ground, rather than in vegetation or arboreal 
locations, and apparent absence of parental care on Guana Island. 
In contrast, male parental care of eggs occurs in E. coqui and sev-
eral other Puerto Rican species of Eleutherodactylus (Townsend 
1996. In Powell and Henderson [eds], Contributions to West In-
dian Herpetology: a Tribute to Albert Schwartz, pp. 229-239. So-
ciety for the Study of Amphibians and Reptiles. Ithaca, New York). 
Our observations also suggest a clutch size that is somewhat larger 
than reported for E. antillensis in captivity (11-32 eggs; Michael 
1997. Herpetol. Rev. 28:141-143; Joglar 1998. Los Coquis de 
Puerto Rico. Su Historia Natural y Conservacion. Editorial De La 
Universidad De Puerto Rico, San Juan, Puerto Rico) and for an 
introduced population within residential gardens in Panama City 
(11-28 eggs; mean = 19 eggs; Castillo and Mayorga 1984. 
Distribucion, habitos ecologicos, reproduccion y embriologia 
externa de Eleutherodactylus antillensis [Anura]. Unpubl. Thesis. 
Universidad de Panama [Facultad de Ciencias Naturales y 
Fannacia], Panama City, Panama). Whether the presence of a male 
frog in the vicinity of the clutch from Puerto Rico represented 
parental care remains enigmatic. 

Support for studies on Guana Island came from the Conserva-
tion Agency through grants from the Falconwood Foundation. We 
thank Skip Lazell for invaluable support and Jeannine Caldbeck 
for assistance in the field. ARE was supported by NSF/MIE Project 
at Universidad Metropolitana, San Juan, Puerto Rico. 

Submitted by KRISTLINA OVASKA, Biolinx Environmental 
Research Ltd., 4180 Clinton Place, Victoria, British Columbia, 
Canada V8Z 6M1 (e-mail: kovaska@jdmicro.com),  and 
ALBERTO R. ESTRADA, MIE Project, Universidad 
Metropolitana, PO Box 21150, San Juan, Puerto Rico, 00928-1150, 
USA (e-mail:solenodon@caribe.net).  
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ELEUTHERODACTYLUS STEJNEGERIANUS (Stejneger' s 
Dirt Frog). URBAN HABITAT. Although certain Caribbean spe-
cies of Eleutherodactylus are notorious for thriving in urban habi-
tats in both their native islands and in cities around the hemisphere 
(Kaiser 1997. Biodiv. Conserv. 6:1391-1407), within lower Cen-
tral America no native Eleutherodactylus were previously known 
to occupy urban habitats. We report the widespread occurrence of 
E. stejnegerianus in the city of Escazd (Canton Escazti, province 
of San Jose, Costa Rica), a heavily developed suburb whose hu-
man growth replaced coffee plantations and cattle pastures. 
Eleutherodactylus stejnegerianus was previously regarded as a 
leaf-litter species (Savage 2002. Amphibians and Reptiles of Costa 
Rica. Univ. Chicago Press, Chicago. 934 pp.), found only in for-
ests. One voucher specimen (University of Costa Rica, Museum 
of Zoology UCR 16856) was collected 25 June 2002, at 2045 h, 
under the shrubs in the side yard of the house of Mr. Brian Kubicki 
(09°54.352'N, 83°08.530W). Identification of the specimen was 
verified by Gerardo "Cachi" Chaves of the University of Costa 
Rica, Museum of Zoology. Two other frogs were heard calling in 
the yard that same night. Individuals were heard and occasionally 
captured at three sites within Escazti. Earlier, on 12 June at ca. 
1900 h, two frogs were heard calling from a tangle of dead plants 
in the backyard of a condominium at 09°56.164'N, 84°08.646'W. 
On 24 June around 2100 h, one E. stejnegerianus was captured 
and at least three more were heard in the well-manicured back-
yard of a house (09°56.009'N, 83°07.077'W). These three locali-
ties were separated by 1.4-3.3 km straight line distance. At the 
latter two sites, E. stejnegerianus was heard calling most nights 
from the beginning of the rainy season in May though the end of 
August 2002, and have not been heard in the 1.5 months since 
then. Specimen collected under MINAE permit number 024-2002- 
OFAU to A. J. Crawford. 

Submitted by ROBERT PUSCHENDORF, Escuela de 
Universidad de Costa Rica, San Pedro, Costa Rica (e- 

mail: rpuschen@biologia.ucr.ac.cr),  and ANDREW J. 
CRAWFORD, Smithsonian Tropical Research Institute, Apto. 
2072, Balboa, Ancon, Panama (e-mail: crawfordaj@naos.si.edu).  

HYLA ARENICOLOR (Canyon Tree Frog). TOXIC SKIN SE-
CRETIONS. Toxic or noxious skin secretions have been well 
documented in amphibians (Erspamer 1971. Ann. Rev. Pharmacol. 
11:327-350; Michl and Kaiser 1963. Toxicon 1:175-228). Among 
anurans, the most well-known for their toxic skin secretions are 
dendrobatid frogs and bufonids (Duellman and Trueb 1986. Biol-
ogy of Amphibians. McGraw-Hill, New York. 670 pp.). However, 
toxic skin secretions from other anurans are less well documented. 
Hyla arenicolor ranges from southwestern Colorado and southern 
Utah (USA) southward to Oaxaca, Mexico, and from western Texas 
to western Arizona (USA) (Stebbins 1985. A Field Guide to West-
ern Reptiles and Amphibians. Houghton Mifflin Co., Boston, Mas-
sachusetts. 336 pp.). Hammerson (1999. Amphibians and Rep-
tiles in Colorado. University Press of Colorado, Niwot, Colorado. 
484 pp.) noted that when handled, Hyla arenicolor usually release 
fluid from the vent and produce a sticky skin secretion. However, 
no further information or any effects of this skin secretion have 
been recorded. Herein, we report the effects of skin secretions of 
Hyla arenicolor, contacting the conjunctival mucosa of the eyes. 

During a field-collecting trip to central Arizona, one of the au-
thors (RLP) captured and examined several individuals of Hyla 
arenicolor consequently distributing a generous amount of frog 
skin secretions over his hands and fingers. Shortly afterwards, while 
attempting to remove dust and perspiration, the substance was 
accidentally introduced into both eyes by vigorous rubbing. Upon 
contact with the mucous membranes of the eyes, there was mod-
erate to intense burning of the conjunctiva and marked sensitivity 
to sunlight. This was followed by copious amounts of mucous 
discharged from the nasal area that continued throughout the du-
ration of the episode, which lasted ca. 45 minutes and then sub-
sided rather abruptly. Approximately 15 minutes after the initial 
exposure, the eyes were flushed with liberal amounts of water. 
However, this did not seem to reduce the symptoms to any degree. 
Afterwards, only slight reddening of the conjunctiva was appar-
ent, which lasted into the evening, and no discomfort or symp-
toms were noted the next day. 

Submitted by RANDY L. POWELL and CARL S. LIEB, 
Department of Biological Sciences, Laboratory for Environmen-
tal Biology, University of Texas at El Paso, El Paso, Texas 79968, 
USA. 

HYLA GRATIOSA (Barking Treefrog). INTESTINAL HERNIA. 
Deformities and malformations in anurans occur in a variety of 
manifestations (Meteyer 2000. Field Guide to Malformations of 
Frogs and Toads with Radiographic Interpretations. Biol. Sci. Rep., 
USGS/BRD/BSR-2000-0005, 18 pp.). Most of those described in 
the literature are visible externally (e.g., ectromelia, brachydac-
tyly, polydactyly, brachygnathia, kyphosis) (Ouellet et al. 1997. J. 
Wildlife Dis. 33:95-104). Internal malformations are less well 

Flo. 1. Intestinal hernia with 3 cm intestine exposed beneath the ven-
tral skin in Hyla gratiosa. 
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known and seldom reported (Reeder et al. 1998. Environ. Health 
Persp. 106:261-266). Here we describe an unusual condition here-
tofore unreported for a hylid frog. 

On 19 May 2000 we found a calling male Hyla gratiosa (49 
mm SVL) at USMC Camp Lejeune, Onslow County, North Caro-
lina (USA) that exhibited a ca. 1 cm diameter mass under the skin 
of the venter. Necropsy revealed that an ca. 3 cm loop of the intes-
tine and the spleen had protruded though a 2.5 x 3 mm hole in the 
ventral mid-line of the body wall and was entrapped within the 
ventral lymphatic sac (Fig. 1). The intestine was moderately di-
lated but not obstructed. The bilateral fat bodies of this frog were 
severely atrophied. A filarid parasite occurred in the mesentery at 
the base of the lungs and stomach. Peritonitis was mild to moder-
ate. All other internal organs were normal. This frog was one of 
several males in a breeding chorus in a large, isolated wetland. Its 
behavior was normal and it was apparently not hindered by the 
hernia. We suspect that the intestinal hernia was a deformity sec-
ondary to a malformation (hole) in the ventral midline. This her-
nia may be analogous to umbilical (i.e., yolk sac resorption site of 
amphibians) hernias in humans and other mammals. An intestinal 
hernia is an unusual deformity in frogs. 

Funding for fieldwork was provided to JCM by the Legacy Re-
source Management Program of the U.S. Dept. of Defense. 

Submitted by JOSEPH C. MITCHELL, Department of Biol-
ogy, University of Richmond, Richmond, Virginia 23173, USA, 
and D. EARL GREEN, National Wildlife Health Center, 6006 
Shroeder Road, Madison, Wisconsin 53711, USA. 

HYLA PULCHELLA (NCN). PREDATION. Anuran tadpoles and 
froglets are common prey for a variety of invertebrates and verte-
brates. On 8 Jun 2002 at 1700 h we collected four Hyla pulchella 
tadpoles at a semipermanent pond in Entre Rios Provinces (31°31'S, 
60°10'W). These H. pulchella tadpoles were placed in a semi-natu-
ral pond with water and plants from the collecting locality. This 
pond was ca. 22 x 30 cm, pH was 7, and temperature was 15°C. 

Three live tadpoles (TL 27 mm, Gosner stage = 31, 32) were 
observed being consumed by juvenile snails, Pomacea canaliculata 
(Gastropoda, Ampullariidae) (mean shell diameter 34.5 mm). The 
snails were positioned 30 cm above the water on detritus, humid 
soil, and aquatic vegetation, holding a tadpole in the snail's aper-
ture. The snails and tadpole prey were photographed after preser-
vation (Fig. 1). To our knowledge, this is the first report of preda- 

Flo. 1. (a) Hyla pulchella tadpole being held by juvenile Pomacea 
canaliculata; (b) after predation. Bar = 15 mm.  

tion on anuran tadpoles by a snail. However, the diet of P. 
canaliculata is reported to include insects, crustaceans, and fishes 
(Alonso and Ageitos de Castellanos 1949. Notas del Museo de la 
Plata. Tomo XIV, N° 115:31-38; Estebenet 1995. The Veliger 
38[4]:277-288). 

We thank Ines Ezcurra de Drago for providing information on 
the biology of this snail. 

Submitted by PAOLA M. PELTZER and RAFAEL C. 
LAJMANOVICH, National Institute of Lymnology. Jose Macia 
1933. (3016) Santo Tome, Santa Fe-Argentina; e-mail: 
inali@ceride.gov.ar  

LEPTODACTYLUS CHAQUENSIS (NCN), PSEUDIS 
PARADOXA (Paradox Frog), and PHRYNOHYAS VENULOSA 
(Veined Treefrog). PREDATION. Snakes are often referred to as 
important predators of frogs, mainly in the tropics (Vitt and 
Vangilder 1983. Amphibia-Reptilia 4:273-296). Nevertheless, 
predatory events in nature are rarely observed and published (Mar-
tins et al. 1993. Amphibia-Reptilia 14:307-309). Furthermore, 
among vertebrate predators of frogs, birds are generally reported 
preying on tadpoles (McAlpine et al. 2001. Herpetol. Rev. 32:183-
184; Castanho 2001. Herpetol. Rev. 32:103). Birds that prey on 
adult frogs are less documented (Brodie and Nussbaum 1987. 
Herpetol. Rev. 18:8-9; Master 1998. Herpetol. Rev. 29:164-165). 
Herein I describe predation on different species of frogs by a heron 
and two snake species observed during fieldwork in southern 
Pantanal. The observations were made at Base de Estudos do 
Pantanal/UFMS (19°34'S, 57°00'W), municipality of Corumba, 
State of Mato Grosso do Sul, southwestern Brazil. 

On two occasions I observed a rufescent tiger heron, Tigrisoma 
lineatum (Ardeidae), preying upon adult frogs at the edge of ponds 
during the day. On 13 Nov 2000 at 1630 h, a paradox frog, Pseudis 
paradoxa, was observed being preyed upon by the heron, and half 
an hour later another frog, Leptodactylus chaquensis, was also 
taken. On 13 Jan 2002, another L. chaquensis was observed being 
preyed upon by the heron. In all cases the frogs were partially 
submerged, and the birds were motionless searching for prey in 
the water. The Pantanal is rich in ponds that are used as foraging 
sites by many species of wading birds, thus any Ciconiiformes 
could represent important predators of adult frogs. 

On 21 Nov 1997 at 2140 h, a colubrid snake, Clelia bicolor, 
was observed constricting a juvenile L. chaquensis at the edge of 
a flooded area. On 10 Jan 2002 at 1500 h, a green parrot snake, 
Leptophis ahaetulla, was observed preying upon an adult veined 
treefrog (female, 77 mm SVL), Phrynohyas venulosa. The dis-
tress call emitted by the frog called my attention, and I found the 
snake on a shrub in a flooded gallery forest, about 1.0 m above the 
water, head-down, and holding the frog with its jaws by the lateral 
portion of the frog's head. The treefrog remained motionless, se-
creting the white glue-like skin secretion, which was already spread 
on the snake's snout. At 1528 h, the snake had finished ingestion 
of the treefrog, and upon my approach, the snake immediately 
released the frog, that fled away swimming. The snake disappeared 
climbing the shrubs and trees. The treefrog was collected to be 
measured, and seemed to be dying, but one hour later was in good 
shape, and was released near the same site. Approximately one 
hour later, the snake returned to exactly the same branch of the 
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shrub, and seemed to be looking for the lost prey. 
The peculiar milky and sticky skin secretion produced by P. 

venulosa is considered to be toxic (Gallardo 1987. Anfibios 
Argentinos: Guia para su Identificacion. Libreria Agropecuaria 
S.A., Buenos Aires, Argentina. 98 pp.), and it is suggested that 
these secretions might have a defensive function against preda-
tors (e.g., McDiarmid 1968. Los Angeles County Mus. Contrib. 
Sci. 134:1-25; Duellman 1970. Monogr. Mus. Nat. Hist., Univ. 
Kansas [1]:xi + 753 pp.). Furthermore, the rubbery viscosity of 
the skin secretion was described as preventing snake predation on 
the veined treefrog by acting as a glue (Leary and Razafindratsita 
1998. Amphibia-Reptilia 19:442-446; Manzanilla et al. 1998. 
Herpetol. Rev. 29:39-40). But the behavior of L. ahaetulla de-
scribed here, returning to the same site, is evidence that this snake 
could be an important predator of P. venulosa, at least in the 
Pantanal, despite the frog's sticky and alleged toxic secretion. The 
treefrog's behavior—immobility during ingestion—could also be 
an important secondary defense, diminishing risks of injury and 
increasing the survival chance in the case of being regurgitated by 
the snake. 

I am grateful to A. S. Abe, C. F. B. Haddad, and M. T. Hartmann 
for critically reading and commenting on this manuscript, and to 
P. Landgref, E. Amorim, and V. Berto Jr. for field assistance. I also 
thank Base de Estudos do Pantanal – Universidade Federal de 
Mato Grosso do Sul for the logistical support, and CNPq for re-
search fellowship (proc. 521746/97-3/NV), and graduate fellow-
ship (procs. 351228/97-7, 140397/2000-0). 

Submitted by CYNTHIA PERALTA DE ALMEIDA PRADO, 
Pas Graduacao em Zoologia, Instituto de Biociencias, Caixa Postal 
199, UNESP, 13506-900 Rio Claro, Sao Paulo, Brazil; e-mail: 
cpap@rc.unesp.br.  

LEPTODACTYLUS OCELLATUS (Rd Manteiga). PREDA-
TION. On 15 October 2001 at 1035 h we observed natural preda-
tion by Buteo magnirostris (Roadside Hawk: Falconiformes: 
Acciptridae) on an adult L. ocellatus (Centro de Estudos e Pesquisal 
Biologicas - CEPB 6738 - femur: 50.8 mm; tibia: 56.6 mm; tar-
sus: 29.3 mm) on an unvegetated bank of the Uruguai River 
(27°30'02"S, 51°47'50"W), municipality of Machadinho, in the 
state of Rio Grande do Sul, Brazil. This observation is the first 
report of avian predation on L. ocellatus. 

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

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

PHYLLOMEDUSA SAUVAGII (Painted-belly Leaf Frog) 
PHYSICAL COMBAT. Phyllomedusa sauvagii is one of six spe-
cies that belong to the poorly-defined tarsius group and is one of 
the most distinct species of Phyllomedusa (Cannatella 1980. Occ. 

Pap. Mus. Nat. Hist. Univ. Kansas 87:1-40). On 25 Oct 2001 at 
2100 h we observed an interaction between two males (SVL = 
84.5 mm and 87.2 mm) in a temporary pond (Serra da Bodoquena, 
Assentamento Canaa, 20°41'32.3"S; 56°44'34.3"W, Bodoquena 
Municipality, Mato Grosso do Sul, Brazil). The smaller male was 
vocalizing from the top of a shrub, and the bigger male moved 
toward the shrub while emitting a different type of sound. The 
larger male climbed to the top of the shrub and within 10 sec, the 
two males engaged in physical combat. The movements of both 
males were slow as each one tried to grab the head and body of the 
other by flinging its arms and legs. The two clutched each other so 
that their bellies remained in contact, but at the same time each 
one was trying to extricate itself from the other. They were both 
suspended in the air for 10 min with only their feet clinging to the 
vertical stem of the shrub, while they were fighting and emitting 
different sounds. Finally, the larger male managed to throw off the 
smaller one into the pond. The larger male assumed the place on 
the top of the shrub where the smaller male had been and began to 
vocalize within 5 minutes. The two individuals were collected and 
deposited in the Zoological Collection at the Universidade Fed-
eral de Mato Groso do Sul (ZUFMS 0508). Although there are 
accounts of visual displays in this species (Halloy and Espinoza 
1999-2000. Herpetol. Nat. Hist. 7:175-180) and other species of 
Phyllomedusa (P distincta, Castanho, unpubl. data; P burmeisteri, 
C. F. B. Haddad, pers. comm.), no visual displays were observed 
in this encounter. There is a report of territorial behavior and physi-
cal encounter between two male P. hypochondrialis (Matos et al. 
2000. Herpetol. Rev. 31:84-86) similar to that reported here with 
P sauvagii. 

Submitted by DOMINGOS DE JESUS RODRIGUES, 
Instituto Nacional de Pesquisas da Amazonia - Coordenacao de 
Pesquisas em Ecologia – Av. Andre Aratijo 2936 69011-970 
Manaus, AM, Brazil, (e-mail: domingosrodrigues@yahoo.com.br),  
TATIANA SOARES F. DE SOUZA, and PAULO LANDGREF 
FILHO Universidade Federal de Mato Grosso do Sul, Cx.P. 549, 
79070-900, Campo Grande, MS, Brazil (e-mail: 
tatisfs@yahoo.com.br).  

PHYSALAEMUS CF. FUSCOMACULATUS (NCN). PREDA-
TION. Several groups of birds prey upon post-metamorphic 
anurans (Duellman and Trueb. 1994. Biology of Amphibians. John 
Hopkins Univ. Press. 670 pp.). Physalaemus cf. fuscomaculatus 
(Leptodactylidae) is found in open vegetation in southeastern Brazil 
and reproduces during the rainy season (Rossa-Feres and Jim 2001. 
Rev. Brasil de Zoo1.18:439-454). On 26 Nov 2001, in the Clube 
de Caca e Pesca Itororo de Uberlandia municipality, state of Minas 
Gerais, Brazil, we observed an adult female (bearing eggs) P. cf. 
fuscomaculatus (36 mm SVL) being preyed upon by a "Guira 
Cuckoo" (Guira guira; Cuculidae; Ayes) (Fig. 1). The frog had 
the interior right portion of its mouth broken and the tongue ex-
posed. This observation is the first report of predation of P cf. 
fuscomaculatus by a bird and the second of an anuran by G. guira. 

The specimen of P. cf. fuscomaculatus (AAG-UFU 2228) is 
deposited at the Museu de Biodiversidade do Cerrado, in the 
Universidade Federal de Uberlandia, Minas Gerais state, Brazil. 
We thank Ariovaldo A. Giaretta and Marcelo Menin for critically 
reading this mansucript. 
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Fla 1. Predation of Physalaemus cf. fuscomaculatus by Guira guira. 

Submitted by MARCELO N. DEC. KOKUBUM, Laboratorio 
de Ecologia e Sistematica de Anuros Neotropicais (e-mail: 
mnckokubum@hotmail.com),  and WILLIAM ZACCA, Program 
de Pos-Graduacao em Ecologia e Conservacao de Recursos 
Naturais, Universidade Federal de Uberlandia, 38400-902, 
UberlAndia, Minas Gerais, Brazil. 

PHYSALAEMUS NATTERERI (NCN). PREDATION. On 18 
Oct 1995 at 2145 h after a heavy rain (98 mm in five hours) in 
Nova Itapirema (21°04'S, 49°32'W; 460 m elev), State of Sao Paulo, 
Brazil, a water-snake (Helicops infrataeniatus) in a temporary pond 
was observed preying on an adult Physalaemus nattereri during 
vocalization. The snake bit the prey by the head triggering the P 
nattereri defensive deimatic strategy of inflating the body and 
exposing the large ocelli on its back (Sazima and Caramaschi 1986. 
Rev. Biol. [Lisb.]13:91-101). The snake immediately constricted 
the posterior part of the prey clockwise (Fig. 1). After ca. 15 min 
the snake uncoiled, keeping the head bitten and then dove to the 
bottom of the pond, where visual contact was lost. The P. nattereri 
deimatic behavior is considered more defensive than inhibitory 
when exposed to predators in captivity (Sazima 1973. Ci. e Cult. 
25[sup1.]:390), and in the event reported here, since H. 

FIG.1. Helicops infrataeniatus preying on Physalaemus nattereri (Nova 
Itapirema, Sao Paulo, Brazil). 

infrataeniatus may be not a visually oriented predator. Probably 
in this situation, P nattereri relies more on camouflage, "freez-
ing," and in secretions from its inguinal glands (Vizotto 1964. Ci. 
e Cult. 16:168) as antipredator behaviors. On the other hand, some 
small visually oriented predators could be the operant selective 
agents for P nattereri inhibitory behavior. 

We thank Valdir J. Germano for species confirmation. 

Submitted by ITAMAR ALVES MARTINS, Universidade de 
Taubate, Lab. de Zoologia, Pca. Marcelino Monteiro, 63, CEP 
12020-270, Taubate, SP, Brazil and MARCELO RIBEIRO 
DUARTE, Lab. de Herpetologia, Instituto Butantan, Av. Vital 
Brazil, 1500, CEP 05503-900, SAo Paulo, SP, Brazil (e-mail: 
[MRD]: mrduarte@attglobal.net ). 

RANA AURORA AURORA (Northern Red-legged Frog). JU-
VENILE GROWTH; MALE SIZE AT MATURITY. Among 
anurans, high juvenile mortality after metamorphosis often makes 
recapturing individuals to assess early growth and size at maturity 
near impossible without extensive marking efforts (Turner 1962. 
Quart. Rev. Biol. 37:303-314). Licht (1974. Can J. Zool. 52:613-
627) minimally estimated survivorship for juvenile R. a. aurora 
from southwestern British Columbia in their first year following 
metamorphosis at a fairly high 52%, implying that such data might 
be easier to obtain for this species. Yet, the frequent rapid disap-
pearance of juvenile R. a. aurora from their natal ponds (MPH, 
pers. obs.) and immobility anti-predator tactics (Gregory 1979. 
Herpetologica 35:175-184) linked to dependence on crypsis have 
hindered obtaining precise data. Licht (1986. Can. Field-Nat. 
100:22-31) did record newly metamorphosed R. a. aurora in Brit-
ish Columbia at 28-33 mm SVL and classed frogs > 40 mm SVL 
as 1-year old, but this only presumes a lower bound of 7-12 mm 
1s1-year growth at this latitude. Thus, opportunity to frequently 
observe a few R. a. aurora in a pond in lowland western Washing-
ton State allowed us to gather preliminary data on juvenile growth 
and male size at maturity. 

We made observations in an isolated pond (3.3 m'surface area; 
41 cm max. depth) built in July 2001 as part of a habitat restora-
tion effort within an altered forest matrix NW of Olympia (Thurston 
County), Washington (47°07'11"N; 122°56'11"W). As water per-
colated too rapidly through its substrate (glacial till: Hayes and 
Hayes, Herpetol. Rev. in press), a preformed 0.5-cm thick black 
polyethylene liner had been placed to ensure pond water levels 
could be maintained. The pond margin was lined with black cobble-
sized basaltic rock, and we placed two pieces of wood in the pond. 
Of the latter, one (0.9 m long x 10 cm diam) was well decayed and 
sank within a few days; the other (0.5 m long x 10 cm diam), 
undecayed, remained floating. Mature sword ferns (Polystichum 
munitum) were planted at relatively high density (ca. 1/m 2) over 
about 90% of the area within 2.5 m of the pond as sword fern is 
thought to present a cover structure favorable to R. a. aurora 
(Kelsey 2000. In O'Connell et al. [eds.], Effectiveness of Ripar-
ian Management Zones in Providing Habitat for Wildlife, pp. 8.1-
8.38. Final Report: Timber, Fish, and Wildlife Program, Olympia, 
Washington). The pond was sited within 10 m of a 80-year-old 
Douglas-fir (Pseudotsuga menziesii) stand and an infrequently trav-
eled, one-lane paved road, and within 3 m of the porch of a two- 
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story dwelling from which observations could be easily made. 
During the May—September 2002 interval we discuss, the pond 
was exposed daily to morning and midday sun, and increasingly 
shaded thereafter. The pond had been allowed to mature over 10 
months during which time it developed a micro- and meso-biota, 
mostly through accumulation of litterfall and visits from birds. 
On 4 May 2002, 7 R. a. aurora (33-37 mm SVL) near metamor-
phic climax, each with a unique toe clip mark, were placed in the 
pond. The source of these individuals was a small stream-associ-
ated pond in the Stillman Creek Basin (Lewis County), ca. 64 km 
SSW of the recipient pond (46°34'05"N; 123°10'58"W). 

Of the 7 R. a. aurora placed in the pond on 4 May, 5 vanished 
during the first two months. We recaptured the remaining two frogs 
(here A and B) on 31 August 2002; on 4 May, these frogs mea-
sured 33.0 mm SVL and 2.3 g, and 35.5 mm SVL and 2.9 g. On 31 
August (119 days later), both frogs were identified as males based 
on nuptial pad development and hypertrophied forearms. Male A 
(now 54.0 mm SVL and 12.8 g) and male B (now 55.5 mm SVL 
and 12.5 g) had grown at rates of 0.18 mm/dy and 0.17 mm/dy. To 
further ensure their future identification, we PIT-tagged both frogs 
before release. Both were recaptured a second time on 22 Septem-
ber 2002; male A was then 58.0 mm SVL and 15.7 g, and male B 
was 57.5 mm SVL and 15.5 g. Over this next 22-day interval, the 
growth rate of male A had remained unchanged at 0.18 mm/dy, 
but that of male B nearly halved to 0.09 mm/dy. 

Our observations reveal that juvenile male R. a. aurora can ex-
hibit rapid growth during their active season in the Puget Sound 
lowlands. Male R. a. aurora would be able to reach sexual matu-
rity within the year after they develop from eggs with the growth 
rates we recorded. Based on limited evidence from western Or-
egon, Nussbaum et al. (1983. Amphibians and Reptiles of the Pa-
cific Northwest. University Press of Idaho. 332 pp.) suggested that 
males reached sexual maturity around 50 mm SVL in their 2nd 
year after metamorphosis, and Leonard et al. (1993. Amphibians 
of Washington and Oregon. Seattle Audubon Society, Seattle, 
Washington. 168 pp.) indicated that 3 or 4 years were likely re-
quired for "froglets" (i.e., recently metamorphosed juveniles) to 
reach sexual maturity. The 50 mm SVL size at maturity for male 
R. a. aurora that Nussbaum et al. (op. cit.) proposed agrees with 
our findings. However, while more data are clearly required to 
understand how representative the growth rates we present may 
be, they indicate that the time required to reach sexual maturity 
might need reconsideration. 

The Science Division of the Habitat Program of the Washing-
ton Department of Fish and Wildlife supported this research; this 
work represents a contribution to the Science Division's Forest 
and Fish Adaptive Management Program. 

Submitted by MARC P. HAYES, Washington Department of 
Fish and Wildlife, Habitat Program, 600 Capitol Way North, Olym-
pia, Washington 98501, USA, and CHARLEEN B. HAYES, 2636 
59th Avenue NW, Olympia, Washington 98502, USA; e-mail: 
(MPH) hayesmph@dfw.wa.gov , (CBH) charleens@aol.com . 

RANA BOYLII (Foothill Yellow-legged Frog). OVIPOSITION 
BEHAVIOR. Rana boylii is a medium-sized (37-71 mm SUL) 
frog that occurs in rivers and streams of Oregon and California 
(Stebbins 1985. Western Reptiles and Amphibians. Houghton 

Mifflin Co., Boston, Massachusetts. 336 pp.). It is a stream breed-
ing frog that usually attaches its eggs to underwater boulder or 
cobble substrates. There is little known about the reproductive 
ecology of this species. We describe a previously unreported ovi-
position behavior of Rana boylii in which the female frog pre-
pares the substrate for egg mass attachment. 

On 03 May 2002 we observed the oviposition behavior of an 
amplexing pair of Rana boylii at Hurdygurdy Creek in northwest-
ern California, USA. At ca. 1100 h we observed a pair of frogs in 
axillary amplexus. The pair moved a short distance away from the 
location where first detected, which we attributed to disturbance 
caused by our presence. Half an hour later, the pair returned to the 
original site. The female, with the male still gripping her dorsal 
side, backed up until her hind feet were resting against a cobble 
(ca. 35 cm x 12 cm). The female then began scraping the surface 
of the cobble, loosening particles of algae and sediment that were 
on the surface of the rock. Scraping continued intermittently for 
ca. 50 minutes. Three seconds after scraping ceased, the male low-
ered his hind feet, resting them on the female's thighs. As the fe-
male released her eggs on the "cleaned" area of the cobble, the 
male occasionally rubbed his hind feet down her thighs. It ap-
peared that the male might have been guiding the eggs into the 
"basket" formed by the hind limbs of the pair and the surface of 
the cobble. Oviposition and fertilization lasted ca. eight minutes. 
Following fertilization, the male lifted his hind feet off of the 
female's thighs. The female crawled away from the egg mass and 
five seconds later, the male released her. 

On 11 May 2002 at ca. 1500 h we observed another amplexing 
pair of Rana boylii where the female was scraping the surface of a 
cobble (ca. 10 cm x 5 cm) with her hind feet in the same manner 
as described above. The pair moved away from the location where 
first detected, which we again attributed to disturbance caused by 
our presence. Oviposition was not observed, however, at 2100 h 
we returned to the study area and found a new egg mass attached 
to the same cobble that the female had been scraping. 

Video footage of scraping and oviposition behaviors can be 
viewed at: http://www.rsl.psw.fs.fed.us/projects/wild/  
herpwebpage/rabo.html. 

Submitted by CLARA A. WHEELER, 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: 
cawheeler@  fs.fed.us), HARTWELL H. WELSH, JR., and LIB-
ERTY L. HEISE, Redwood Sciences Laboratory, 1700 Bayview 
Drive, Arcata, California 95521, USA. 

RANA BOYLII (Foothill Yellow-legged Frog) and RANA 
CATESBEIANA (Bullfrog). REPRODUCTIVE BEHAVIOR. 
Bullfrogs (Rana catesbeiana) were introduced into the western 
United States in the late 1800s. Populations continue to grow and 
expand into new areas both as a result of human activities and 
through "natural" dispersal. Bullfrogs have been identified as 
predators on, and competitors with, several species of native ranid 
frogs (Kupferberg 1997. Ecology 78[6]:1736-1751; Twedt 1993. 
Comparative Ecology of Rana aurora and Rana catesbeiana Shaw 
at Freshwater Lagoon, Humboldt County, California, Unpubl. MS 
Thesis, Humboldt State University, 53 pp.). They have also been 
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observed to interfere with reproductive activity in Rana aurora 
aurora and R. a. draytonii (Storm 1953. Herpetologica 8:109; 
Twedt 1993, op. cit.; M. Jennings and M. Hayes, pers. comm.; G. 
Fellers, pers. comm.). In addition, bullfrogs might be vectors of 
disease when introduced outside their range (D. E. Green, pers. 
comm.). Over the past two years, we have observed two instances 
of bullfrog interference with reproduction in Rana boylii in geo-
graphically distant areas of the latter's range. Both of these events 
involved male R. boylii in amplexus with female R. catesbeiana. 
The first event occurred in Rancheria Creek, Mendocino County, 
California on 22 April 2000. Initially, there were two male R. boylii 
in amplexus with the same subadult R. catesbeiana. One of the 
male R. boylii separated when placed in an enamel pan for photo-
graphs. The second event occurred in the Middle Fork of the Yuba 
River, < 100 m upstream of the confluence of Oregon Creek, Yuba 
County, California on 31 May 2002. Based on surveys over the 
last six years, R. boylii and R. catesbeiana are sympatric in this 
area. Eggs and larvae of R. boylii have not been observed in these 
surveys, but R. boylii is known to breed in nearby tributary streams 
(e.g., lower section of Oregon Creek). In this event, an adult R. 
boylii was first observed in amplexus with a subadult R. 
catesbeiana in the open, in a small pool along the river margin 
(Fig. 1). The disturbance created by our attempt to photograph the 
event caused the amplexing pair to take cover under a large boul-
der. Within a few seconds, the frogs emerged separately from un-
der the boulder. We do not know the extent of these interactions 
beyond the two observations described here. However, the impli-
cations for native ranid frogs and specifically for Rana boylii are 
disturbing and may constitute wasted reproductive effort on part 
of these native amphibians. 

FIG. 1. Male Rana boylii and female R. catesbeiana in amplexus, Middle 
Fork Yuba River, Yuba County, California, 31 May 2002. 

Submitted by AMY J. LIND, Section of Evolution and Ecol-
ogy, University of California, Davis, and USDA Forest Service, 
Pacific Southwest Research Station, Sierra Nevada Research Cen-
ter, 2121 2nd Street, Suite A-101, Davis, California 95616, USA, 
JAMIE B. BETTASO, USDA Forest Service, Pacific Southwest 
Research Station, Redwood Sciences Lab, 1700 Bayview Drive, 

Arcata, California 95521, USA, and SARAH M. YARNELL, De- 
partment of Geology, One Shields Avenue, University of Califor- 
nia, Davis, California 95616, USA; e-mail (AJL): alind@fs.fed.us . 

RANA OKALOOSAE (Florida Bog Frog): PREDATION. The 
Florida bog frog is one of the least studied frogs in North America, 
and predation of adults or tadpoles has not been reported. On 28 
Aug 2002, a southern water snake (Nerodia fasciata) was observed 
actively foraging in the shallow (ca. 3 cm) headwaters of an un-
named branch of Live Oak Creek on Eglin Air Force Base in 
Okaloosa County, Florida. Within a 5-min period, the snake ate 
two R. okaloosae tadpoles, an unidentified salamander and at-
tempted to capture a juvenile bog frog. 

Submitted by DAVID C. BISHOP, Department of Fisheries and 
Wildlife Sciences, Virginia Tech University, Blacksburg, Virginia, 
24061-0321, USA; e-mail: dabishop@vt.edu.  

RANA SUBAQUAVOCALIS (Ramsey Canyon Leopard Frog). 
DIET. Rana subaquavocalis is the most recently described mem-
ber of the Rana pipiens complex in the southwestern USA (Platz 
1993. J. Herpetol. 27:154-162). Its range is limited to the Huachuca 
Mountains in southeastern Arizona, USA. Much natural history 
of this species remains unstudied. The diet of adult R. 
subaquavocalis has not been studied although is assumed to be 
similar to that of other members of the R. pipiens complex from 
the western USA (Sredl, in press. In M.J. Lannoo [ed.]. Status and 
Conservation of U.S. Amphibians Vol 2: Species Accounts. Univ. 
California Press, Berkeley.). Adult R. subaquavocalis often reach 
90-120 mm SVL (Platz 1997. J. Herpetol. 31:552-557), which 
allows for sizable prey. The diet of other western leopard frogs is 
known to include a large variety of prey including terrestrial and 
aquatic invertebrates and vertebrates. 

On 27 June 2002 at 1300 h a hummingbird was observed hover-
ing ca. 150 mm above the water of a 13 x 8 m ornamental pond 
containing R. subaquavocalis at Beatty's Guest Ranch in Miller 
Canyon, Huachuca Mountains, Cochise County, Arizona. The 
hummingbird was either a rufous or an Allen's hummingbird, the 
two of which are often indistinguishable in the field (Robbins et 
al. 1983. Birds of North America: A Guide to Field Identification. 
Golden Press, New York. 360 pp.). An adult R. subaquavocalis 
successfully captured the hummingbird. The frog had its mouth 
partially open with none of the bird easily visible inside at 1322 h. 
We are unsure as to whether the frog was able to ingest and digest 
the bird completely, however, a bloated frog with its mouth closed 
was seen in the same location at ca. 1345 h. To our knowledge, 
this is the first documented observation of R. subaquavocalis suc-
cessfully preying upon avian species and represents the only pub-
lished data on diet. 

Submitted by KIMBERLEIGH J. FIELD, Arizona Game and 
Fish Department, 2221 W. Greenway Road, Phoenix, Arizona 
85023-4399, USA (kfield@gf.state.az.us ), THOMAS L. 
BEATTY SR., and THOMAS L. BEATTY JR., Beatty's Guest 
Ranch, 2173 East Miller Canyon Road, Hereford, Arizona, 85615-
9667, USA (e-mail: beattybb@theriver.com).  
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RANA SYLVATICA (Wood Frog). BREEDING BEHAVIOR 
DURING DROUGHT. The breeding behavior of Rana sylvatica 
in southern New England is well described. Typically, large ag-
gregations of males congregate in seasonally flooded ponds dur-
ing March and early April, where they float on the water's sur-
face, and call when water temperatures are > 10.5°C. Thus, call-
ing activity is greatest during mid-afternoon (Crouch and Paton 
2002. J. Herpetol. 36:185-192). Egg deposition generally occurs 
in shallow water, with most egg masses attached to woody veg-
etation in communal deposition sites (Crouch and Paton 2000. 
Wildl. Soc. Bull. 28:895-901; Egan 2001. M.S. Thesis, Univ. 
Rhode Island). However, the effects of drought on courtship dis-
plays and egg deposition of R. sylvatica have not been documented. 
We report here on observations of aberrant breeding behavior dur-
ing a drought in Rhode Island during 2002, when many breeding 
ponds were dry until late March. 

On 16 March 2002, a group of 4 observers heard a wood frog 
chorus at 1230 h in a 0.6 ha pond basin (41 °26'N, 71 °39'W, Wash-
ington County, Rhode Island). Upon closer inspection, we found 
ca. 90 pairs of wood frogs in amplexus in full chorus calling from 
dry leaf litter in upland habitat, ca. 8 m from the edge of the pond 
basin. During this time, we observed at least three females depos-
iting egg masses in dry leaf litter. It had rained 1 mm the previous 
evening, but there was no surface water or moist areas in the pond 
basin. Frogs were calling from within a closed-canopy forest domi-
nated by red maple (Acer rubrum) and green briar (Smilax 
rotundifolia). Two observers revisited the same area on 17 March 
at 1030 h and found a communal deposition site with 56 egg masses 
within a 0.3 m radius area, and another 15 egg masses within 1 m 
of the communal deposition site. All egg masses were deposited 
on top of dry leaves. During an extensive survey of the entire pond 
basin on 17 March 2002, we found 8 egg masses deposited on dry 
ground and 7 dead, desiccated adults throughout the basin. The 
dead individuals lacked external signs of injury. The pond basin  

had no canopy cover and all dead animals were detected in open 
areas exposed to the sun. This pond remained dry until 26 March, 
with no further evidence of R. sylvatica egg deposition until 27 
March. It rained 3.1 cm during the afternoon and evening of 26 
March, which inundated the pond basin with 0.5 m of water. On 
27 March, we found 379 egg masses in 4 communal depositions 
sites within the flooded pond basin. After 27 March, rains intensi-
fied, and many pond basins in the region that previously were dry 
became inundated and remained flooded until at least late June 
2002. 

From 17 March to 2 April, we documented 10 instances where 
R. sylvatica deposited egg masses within dry pond basins in Rhode 
Island and Massachusetts (Table 1). Observations at one pond in 
Arcadia Management Area, Rhode Island (41°35'N, 71°42'W) on 
17 March were particularly unusual. The dry pond basin contained 
ca. 175 dead adult wood frogs, primarily pairs in amplexus. None 
of these dead animals exhibited external signs of trauma. In addi-
tion, there were at least 20 egg masses deposited on top of dry 
leaves and moss. A survey of this pond basin on 21 March de-
tected 66 egg masses deposited on dry ground. This pond also had 
no canopy cover and all dead animals were found in exposed ar-
eas in the center of the basin. This pond contained a 2 x 2 m hand-
dug pit located toward the center of the pond basin, with very 
steep sloping sides leading to the bottom of the pit. Water was < 
30 cm deep in this pit, with 34 R. sylvatica egg masses and 10 
dead adults. All other egg masses were on dry land and 165 dead, 
desiccated animals were found outside the pit. 

We also documented frogs probably relocating to alternate breed-
ing ponds in response to the drought when the alternate pond was 
< 50 m away. We monitored one pond (hereafter South Pond; 
41 °29'N, 71 °37'W, Washington County, Rhode Island) with a drift 
fence array from 1997 to 2002 (except 1999). A heavily traveled 
paved road (State Route 138) was located 8 m NNE of South Pond. 
A second breeding pond (hereafter North Pond) was located 31 m 

TABLE 1. Description of ponds in Rhode Island and Massachusetts where aberrant breeding behavior of Rana sylvatica was documented during a 
drought in 2002. 

Date Pond coordinates Water depth (cm) No. egg masses 

17 March 41°35'N, 71°43'W 0 44 

17 March 41°35'N, 71°42W 0 20 

25 March 41°25'N, 71°37'W 0 54 

25 March 41°24'N, 71°37'W 0 117 

27 March 41°56'N, 71°41'W 10 240 

30 March 41°32'N, 71°35'W 15 227 

1 April 42°22'N, 72° 18W 0* ** 

3 April 41°24'N, 71°33'W 0 65 

7 Apr 41°24'N, 71°32'W 0 65 

Notes 

Pond dry up to 17 Mar, 44 egg masses detected in center of 
pond basin apparently deposited on dry ground 
20 egg masses deposited on dry ground, 175 dead, 
desiccated adults found in pond basin. 
Egg masses deposited on dry ground in deepest part of 
basin 
Egg masses deposited on dry ground in deepest part of 
basin 
100 egg masses deposited on dry ground, 140 egg masses 
deposited, 7 dead adults in basin 
22 egg masses deposited before basin filled on March 27th, 
remaining 205 were freshly deposited after latest rain 
Adults in chorus and depositing eggs on moist ground, 627 
m to nearest other breeding site 
Egg masses deposited on dry ground in deepest part of 
basin. 
Egg masses deposited on dry ground, 22 m from permanent 
pond 

* Water table 3 cm below surface based on well. 
** Present but not counted. 
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NNE of South Pond on the N side of Route 138. North Pond had a 
longer hydroperiod, typically drying 1-2 months later than South 
Pond. In most years, R. sylvatica emigrating from South Pond 
departed towards forested habitats to the ENE (1997: mean emi-
gration direction 59.1°, SE = 11.6°, Rayleigh test of uniformity, P 
< 0.01, N = 253; circular statistics calculated with Oriana for Win-
dows), or NW (1998: mean emigration direction 324.5°, SE = 1.9°, 
Rayleigh test of uniformity, P < 0.01, N = 555), or randomly when 
few animals immigrated to South Pond, (2001; Rayleigh test of 
uniformity, P = 0.13; N = 17). In 2002, South Pond did not contain 
surface water until 27 March, whereas North Pond had surface 
water on 1 March. We documented male R. sylvatica calling ac-
tivity at North Pond from 9 March through at least 28 March. As 
in past years, adult R. sylvatica in 2001 immigrated to South Pond 
from all directions. Yet in contrast to previous years, adults moved 
to the NNE corner of pond basin, usually within 1-2 days of en-
tering the array, and emigrated towards North Pond (2002: mean 
emigration direction = 21.6° SE = 4.5, Rayleigh test of unifor-
mity, P < 0.01, N = 166). North Pond had at least 220 wood frog 
egg masses on 21 March 2002, whereas there were no egg masses 
in the dry pond basin of South Pond on 21 March 2002. It was not 
until 27 March 2002 that 18 new egg masses were detected in 
South Pond, when 5 cm of water was present in the deepest part of 
the pond basin. 

We also observed the probable relocation of breeding adults to 
an alternate breeding pond at a pair of ponds in Arcadia Manage-
ment Area, 41°35'N, 71°44W, Washington County, Rhode Island. 
These two ponds are 15 m apart; one is a small pond (0.02 ha) 
with a relatively short hydroperiod (typically drying in July), 
whereas the larger, deeper pond (0.04 ha) has a longer hydroperiod 
(usually drying in November or permanent in some years). We 
counted egg masses in both ponds from 1996 to 2001 (large pond: 
6-yr mean = 138.7 (SE = 36.2), range 18-245 egg masses annu-
ally; small pond: mean = 164.3 (SE = 20.1), range = 65-225; CJR, 
unpubl. data). In 2002, the small pond was completely dry during 
March, whereas the large pond had 15 cm of water on 10 March. 
No egg masses or dead adult R. sylvatica were detected in the 
small pond in 2002, whereas we heard adults chorusing and found 
50 egg masses in the large pond on 13 March and 160 egg masses 
on 17 March. This suggests that adults may have relocated their 
deposition site from the small pond basin to large basin in 2002, 
we suspect in response to water availability and chorusing frogs. 

The drought conditions experienced in Rhode Island were ex-
treme during March 2002; in over 20 years of fieldwork in Rhode 
Island, CJR had never seen pond basins at sites used by breeding 
R. sylvatica dry during this time of year. One explanation for the 
aberrant behavior we documented is that adults still migrated to 
ponds in early to mid-March, although most ponds had no surface 
water. At some isolated, dry pond basins (defined here as ponds > 
200 m from any other pond basin with water), males initiated cho-
ruses despite the fact that no water was present, which attracted 
females to ponds. Males initiated amplexus with females in these 
dry situations and we hypothesize that females then had to deposit 
eggs because males would not dismount from females until eggs 
were deposited. In pond basins with no canopy closure, R. sylvatica 
apparently initiated courtship behavior in areas where they were 
exposed to overheating. In situations where alternate breeding sites 
with standing water were available < 100 m away and supported  

male chorus activity, R. sylvatica apparently relocated to alter-
nate breeding ponds. 

In Rhode Island, egg deposition chronology of spotted sala-
manders (Ambystoma maculatum) is similar to R. sylvatica (Paton 
and Crouch 2002. Cons. Biol. 18:194-204). However, no A. 
maculatum egg masses were observed in any dry ponds we sur-
veyed. A. maculatum must have either delayed egg deposition until 
the ponds filled or may have skipped breeding entirely. Erratic 
breeding patterns in A. maculatum have been previously docu-
mented, with about 90% of adults breeding annually in a Rhode 
Island population (Whitford and Vinegar 1966. Copeia 1966:515-
519). Because A. maculatum is a longed-lived species (up to 38 
years; Flageole and Leclair 1992. Can. J. Zool. 70:740-749), and 
generally exhibit relatively high adult survivorship, they can af-
ford to pass over a reproductive opportunity that has a high poten-
tial of failure to conserve that energy for survival to the next breed-
ing season when conditions may be better. In comparison, male R. 
sylvatica often have only one opportunity to breed in their life-
time. Approximately 84% bred once, 14% bred twice, and only 
2% bred three times in a Maryland population (Berven 1990. Ecol-
ogy 71:1599-1608). A wood frog's overall fitness may depend on 
one breeding event and therefore this species cannot afford to post-
pone breeding to a time when conditions are more favorable, even 
if egg masses are deposited on dry land as we observed. 

Based on our observations, the aberrant breeding behavior of R. 
sylvatica we documented during Spring 2002 was a widespread 
phenomenon throughout drought-stricken areas of southern New 
England. Past research has documented the importance of pond 
hydroperiod to survival of larval amphibians (e.g., Paton and 
Crouch 2002, op. cit.). The 2002 drought stresses the potential 
impact that hydroperiod can have on adult survival and reproduc-
tive success. In addition, these observations support the impor-
tance of maintaining multiple breeding ponds within close prox-
imity with varying hydroperiods to ensure population viability. 

Submitted by PETER W. C. PATON, ROBERT S. EGAN, 
JASON E. OSENKOWSKI, CHRISTOPHER J. RAITHEL, 
Department of Natural Resources Science, University of Rhode 
Island, Kingston, Rhode Island 02881-0804, USA; and ROBERT 
T. BROOKS, USDA Forest Service, 201 Holdsworth Natural Re-
sources Center, University of Massachusetts, Amherst, Massachu-
setts 01003-9285, USA; e-mail (PWCP): ppaton@uri.edu . 

RANA TEMPORARIA (Common Frog) and BUFO FOWLERI 
(Fowler's Toad) TADPOLES. PROTOZOAN INFESTATION. 
Sessile ciliate protozoans (Peritrichia) colonize exposed parts of 
aquatic organisms including amphibian larvae (e.g., Scyphidia, 
Opercularia and Vorticella in buccal cavities of tadpoles of Bufo 
bufo and Rana U. esculenta; Viertel 1979. Salamandra 15:60-62). 
They are not direct parasites but in high densities may hinder host 
movement and feeding efficiency. We report two such occurrences 
with no information on possible effects on the tadpoles or the en-
vironmental conditions that may have promoted the infestations. 
In light of amphibian declines and malformities, these infestations, 
the species and stages of the hosts and protozoans involved, and 
the ecological situations in which they occur should be noted so 
that possible correlations can be detected. 
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FIG. 1. Peritrichian protozoans attached (A) to the roof of the buccal 
cavity of Rana temporaria tadpoles and (B) at the base of the jaw sheath 
serrations, and C) between the tooth rows of Bufo fowleri. 

Rana temporaria tadpoles from the Pyrenean Mountains (Circo 
de Piedrafita, Aragon, Spain, July 1999) had dense aggregates of 
peritrichians (Fig. 1A; up to 150-200 specimens on the buccal 
roof of one tadpole) in the buccal cavities. Tadpoles from ponds C 
and J out of 11 (Vences et al. 2002. J. Zool. Lond. 257:155-167; 
single specimens per pond examined with SEM) were infested. 
These ponds had low tadpole densities (4-11 specimens/m 3) and 
differed in size (70 vs. 1065 m 2  surface area) and water depth. 
Tadpoles were in Gosner stages 36-40 (Gosner 1960. 
Herpetologica 16:183-190). The peritrichians were tentatively 
identified as Scyphidia amphibiarum (Nenninger 1948. Zool. Jahrb. 
Syst. 77:169-266; described from external skin of tadpoles) based 
on their short, stout shape, rather distinct peristomal bulge, and 
many distinct small horizontal furrows on the pellicula. 

Eight of 57 tadpoles (Gosner stages 33-36) of Bufo fowleri (Bra-
dley Creek, Rutherford County, Tennessee, Spring 2000 and 2001, 
Gosner stages 25-37; examined with SEM) had ciliates attached 
along the inner base of the jaw sheaths serrations (Fig. 1B), be-
tween tooth rows (Fig. 1C), and on the skin adjacent to the oral 
disc. Internal examinations were not made, and there were no ob-
vious effects of the infestations on the tadpoles. These peritrichians 
clearly belonged to a different taxon than those above based on 
the less distinct peristomal bulge and the long and narrow shape, 
although a reliable identification was not possible. 

Submitted by MIGUEL VENCES, Institute of Biodiversity and 
Ecosystem Dynamics, University of Amsterdam, PO Box 94766, 
1090 GT Amsterdam, The Netherlands (e-mail: 
vences@science.uva.nl);  MARY W. PENUEL -MATTHEWS, 
Department of Biology, Middle Tennessee State University, 
Murfreesboro, Tennessee 37132, USA; DAVID R. VIEITES, 
Departamento de Bioloxia Animal, Laboratorio de Anatomia Ani-
mal, Universidade de Vigo, Apdo. 874, Buzo 137, 36201 Vigo, 
Spain; and RONALD ALTIG, Department of Biological Sciences, 
Mississippi State University, Mississippi State, Mississippi 39762, 
USA. 

RANA VAILLANTI (Web-footed Frog). DIET. Although geo-
graphically widespread and locally abundant, few details are known 
about the diet of Rana vaillanti. Arthropods, fishes, frogs, birds, 
and possibly small mammals comprise the diet (Noble 1918. Bull. 
Amer. Mus. Nat. Hist. 38:311-347; Ramirez et al. 1998. J. Herpetol. 
32:338-344; Savage 2002. The Amphibians and Reptiles of Costa 
Rica. Univ. Chicago Press. 934 pp.). Although frogs are known to 
occur in its diet, only conspecifics have been identified as prey. 

On 7 Sept 2002 at 1820 h an act of predation was observed 3 km 
N of Tiiimbina Rainforest Reserve in Sarapiqui, Heredia, Costa 
Rica. A Rana vaillanti (mass 93.0 g) was sitting at the edge of a 
small pond in late second growth and cacao with the hind legs of 
an Agalychnis callidryas (mass 5.0 g) protruding from its mouth. 
The R. vaillanti was captured and the A. callidryas removed. Al-
though dead, the A. callidryas was virtually unmarked by the cap-
ture and subsequent partial ingestion. The prey/predator mass ra-
tio was 0.054. Many R. vaillanti were active in and around the 
pond. Several A. callidryas were calling from vegetation at the 
pond's edge, and amplexing pairs were observed. Presumably the 
A. callidryas was at or very near ground level when captured by 
the R. vaillanti. This is the first record of any frog other than a 
conspecific in the diet of R. vaillanti. 

Submitted by ANDRES VAUGHAN, Escuela de Biologia, 
Universidad de Costa Rica, 405-3000 Heredia, Costa Rica; e-mail: 
andresvaughan@hotmail.com.  

SCINAXALTERA (NCN). PREDATION. Although tadpoles and 
metamorphosing anurans often are prey for a variety of inverte-
brates (Duellman and Trueb 1986. Biology of Amphibians. 
McGraw-Hill, New York. 670 pp.; Hinshaw and Sullivan 1990. J. 
Herpetol. 24:196-197), there are few reports of predation on adults 
(Bastos et al. 1994. Herpetol. Rev. 25:118; Bastos and Haddad 
1997. Amph.-Rept. 18:295-298; Hinshaw and Sullivan, op. cit.). 
Most spiders in the genus Ancylometes are recognized predators 
of small vertebrates including frogs, tadpoles, and fishes (Bemarde 
et al. 1999. Biociencias 7[1]:199-203; Brescovit 2000. Insect Syst. 
Evol. 31 [31:323-360). Herein we report predation on adult Scinax 
altera (SVL = 27.3 mm) by a female Ancylometes rufus (23 mm 
cephalothorax and abdomen length, MNRJ 3489, Museu Nacional, 
Rio de Janeiro, Brazil) in a swamp at Reserva Biologica de Duas 
Bocas (20°16'51"S, 40°28'37"W), a biological conservation area 
located in the Municipality of Cariacica, State of Espirito Santo, 
Brazil. On 23 Dec 2001 at 0100 h (air temp. 23.5°C, water temp. 
29°C) the spider was perched on the leaves of the aquatic plant 
Typha dominguensis about 30 cm above the water surface sup- 

FIG. 1. Predation of an adult Scinax altera (SVL = 27.3 mm) by a fe-
male Ancylometes rufus (23 mm cephalothorax + abdomen length). 
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porting the hylid with pedipalps and first pair of legs (Fig. 1). The 
chelicerae penetrated the lateral region of the frog. 

We thank Renner L.C. Baptista, Museu Nacional, Rio de Janeiro, 
for identification of the spider, IDAF — ES for permission to con-
duct field work and for logistic support, and CAPES for financial 
support (G.M. Prado). J. P. Pombal Jr. and P. Passos commented 
on a draft. 

Submitted by GUSTAVO M. PRADO (e-mail: 
gmprado@ig.com.br),  Departamento de Vertebrados, Museu 
Nacional/UFRJ, Quinta da Boa Vista, 20940-040, Rio de Janeiro, 
Rio de Janeiro, Brazil, and JOAO H. BORGO (e-mail: 
jhborgo@yahoo.com),  Departamento de Biologia /UFES Av. 
Marechal Campos, 1468, Maruipe, 29040-090, Vit6ria, Espirito 
Santo, Brazil. 

TFSTUDINES 

CHELYDRA SERPENTINA (Common Snapping Turtle). RE-
PRODUCTION. On the morning of 7 June 2001, we observed a 
2.9 kg female Chelydra serpentina digging a nest at the edge of a 
gravel road in Utica Marsh, an urban wetland next to the Mohawk 
River and lying partially within the city limits of Utica, New York, 
USA. The nest site was 53 m from the water on a direct line and 
within a ca. 30 x 60 m cleared area with a gravel road running 
along one margin. On closer inspection of the nesting activity, we 
found several damaged C. serpentina eggs from a prior nest in the 
soil being dug up by the female. As she continued digging, addi-
tional eggs surfaced. Palpation of the pelvic region of the laying 
female indicated that she had a full load of shelled eggs ready for 
oviposition. We left the animal undisturbed for an hour, and upon 
return, found the female covering the nest. We found numerous 
additional broken eggs around the nest site. Palpation indicated 
that no eggs remained in her body cavity. Twenty-three eggs were 
recovered from this nest and collected for hatching in the lab. Three 
undamaged eggs were salvaged from the previous nest of an esti-
mated 15-20 eggs total. 

To our knowledge, this represents a rare instance of C. setpentina 
using a previously excavated nest for her own, thus destroying the 
eggs of the first female. Anecdotal evidence provided by others 
suggests that this phenomenon has been observed in several spe-
cies, including snapping turtles, wood turtles, and sea turtles. One 
published study of nesting in Malaclemys terrapin reported that 
females would occasionally dig up other nests in high density nest-
ing areas, but such incidents represented less than 2% of total nest-
ing events (Burger 1977. Am. Midl. Nat. 97:444-464). We have 
been unable to find published reports of this type of nest destruc-
tion by C. serpentina, and such activity was not documented by 
Congdon et al. (1987. Herpetologica 43:39-54) in their thorough 
study of nesting ecology of C. serpentina. 

Although C. serpentina nest predation by other species is well 
established, it remains puzzling as to what mechanism other than 
chance led to this observed nest destruction by C. serpentina in a 
low-density nesting area containing only six nest sites within this 
1800 m2  nesting area. Difference in soil structure does not appear 
to be a factor nor does relative openness of each nest site in the 
area. One could speculate whether olfactory cues may have con-
tributed to selecting the first nest as the site to excavate. 

Submitted by DAVID A. GAPP, KATIE LEE, SARAH 
McNEIL, ANGELA PAGANO, and HANNAH STAHLE, Bi-
ology Department, Hamilton College, Clinton, New York 13323, 
USA. 

CHELYDRA SERPENTINA (Common Snapping Turtle). SITE 
FIDELITY AND GROWTH. On 9 July 1996 two Chelydra 
serpentina were individually marked with TrovanTM pit tags 
(InfoPetTM, Burnsville, MN) and released in Salado Creek, Inde-
pendence Co., Arkansas, USA (T12N, R5W, Sec. 7). On 2 July 
2001, we retrieved one of the pit-tagged individuals, a male C. 
serpentina from a fish-baited, 1.2 m double-throated hoop net at 
the exact same trap site located ca. 1.1 km from the confluence of 
Salado Creek and the White River, 8.0 km SE of the White River 
Access, Batesville, Arkansas. In 1996 the turtle's measurements 
were as follows: mass (MA) = 2.27 kg, curved carapace length 
(CCL) = 230 mm, pre-anal tail length (PRT) = 95 mm, and post-
anal tail length (POT) = 149 mm. Standard carapace length (SCL) 
was not recorded on the initial capture. In 2001, the measurements 
were as follows: MA = 2.81 kg, CCL = 243 mm, PRT = 96 mm, 
POT = 131 mm, and SCL = 237 mm. 

Few studies have tracked growth rates in adult C. serpentina 
over extended periods (Brown et al. 1994. J. Herpetol. 28:405-
410; Galbraith et al. 1989. Copeia 1989:896-904), although growth 
is typically considered predictable using growth ring proportional 
analysis of growth ring—standard carapace length associations 
(Sergeev 1937. Zool. Zh. 16:723-235) this turtle's age could not 
be obtained from plastral scutes because only a few ridges were 
still present. 

Galbraith et al. (op. cit.) showed that SCL of female C. serpentina 
from Ontario, Canada increased as follows: 24% between the age 
of 10 and 15 years old, 10% growth between 15 and 20 years, and 
4% from their 20th to 25'h year. However, in an Iowa study 
(Christiansen and Burken 1979. Herpetologica 35:261-266) SCL 
increased 3.7% between the 11"' and 16th year. While we cannot 
document the increase in SCL, the growth in PRT was 2%, while 
increase in CCL was near 5%, and mass increased 19%. If we 
assume that growth in PRT is proportional to that of SCL then 
SCL in 1996 was about 234 mm based on a 2% PRT growth rate. 
If it is proportional to CCL then the 1996 SCL was closer to 224 
mm based on a 5% growth rate. Galbraith et al. (op. cit.) sug-
gested that females in northern populations reach reproductive 
maturity at a larger size and greater age than those from southern 
populations. Based on this model, our Arkansas specimen is about 
the same size as expected for a female 15 year-old Ontario C. 
serpentina (236 ± 2.37 mm, N = 19) or a female 11 to 12 year-old 
Iowa specimen (233.3 ± 2.36 mm). This would suggest that this 
male specimen was probably no older than 11 years old and likely 
substantially younger. 

A large population of alligator snapping turtles (Macroclemys 
temminickii) is known from Salado Creek (Trauth et al. 1998. Chel. 
Conserv. Biol. 3:64-70). The reduction in POT can be attributed 
to an apparent tail loss, possibly through interspecific or intraspe-
cific aggression between Chelydridae in this stream. The tail ap-
peared to have healed and then regrew as it was tapered fairly 
normally. Tail loss in M. temminckii is discussed in McCallum 
and Trauth (2000. J. Arkansas Acad. Sci. 54:150-152). 
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Our observation also suggests that C. serpentina displays strong 
site fidelity in their home range over extended periods. This is an 
important factor for professionals interested in this species' habi-
tat preservation, management and population relocation. If inher-
ently strong site fidelity is characteristic of this species, then ma-
jor modifications to stream channels, draining of water bodies, 
and other such anthropogenic disturbances might pose a threat to 
these animals especially if they begin experiencing population 
declines in the future. Under such circumstances it would be es-
sential to preserve the physical nature of localized habitats to re-
duce stress on the studied populations. 

Submitted by MALCOLM L. McCALLUM, P.O. Box 847, 
Environmental Sciences Ph.D. Program, Arkansas State Univer-
sity, State University, Arkansas 72467, USA (e-mail: 
mmccallu@astate.edu),  and STANLEY E. TRAUTH, P.O. Box 
599, Department of Biological Sciences, Arkansas State Univer-
sity, State University, Arkansas 72467, USA (e-mail: 
strauth@astate.edu).  

GEOCHELONE RADIATA (Radiated Tortoise). NOCTURNAL 
ACTIVITY. Radiated tortoises (Geochelone radiata) are normally 
active during the day between 0700-1200 h and again between 
1400-1700 h (pers. obs.). On the evening of 29 March 2000 at 
2054 h two adult tortoises were found actively walking around in 
the dark on a rocky path near the village of Befeha (Cap Sainte 
Marie), Madagascar. This was the only incidence of nocturnal ac-
tivity seen during the 1998-2000 study. 

Several North American emydids including Emydoidea 
blandingii, Terrapene carolina, Chrysemys picta, Chelydra 
serpentina, and the four species of Clemmys are known to be ac-
tive at night when searching for or excavating nests (Ernst et al. 
1994. Turtles of the United States and Canada. Smithsonian Inst. 
Press, Washington, D.C. 578 pp.). Night-time nesting is also re-
ported for two tortoise species—Kinixys spekii (Halley and Coulson 
1997. Brit. Herpetol. Soc. Bull. 58:11-18) and Testudo hermanni 
(Swingland and Stubbs 1985. J. Zool., Lond. 205:595-610). 

However, here the microhabitat was inappropriate for nesting 
because of the presence of large rocks. All nests observed in Mada-
gascar were laid in sandy-soil (N = 24) in the mornings (0700-
1000 h). It is more likely that the tortoises were active in response 
to rain. Adest et al. (1988. Herpetol. Rev. 19:75-76) reports noc-
turnal activity in Bolson tortoises (Gopherus flavomarginatus) be-
cause of elevated ambient burrow and/or soil temperatures, and in 
response to night rains. The 2000 field season had been very dry. 
In February of 1999, Cap Sainte Marie had 792 mm of rain com-
pared to 1.95 mm in February 2000. At 1930 h on 29 March there 
had been 0.8 mm of rainfall. Tortoises, on several other occasions, 
were seen drinking water that accumulated in the crevices of flat 
rocks (ranovato) after rains. 

I thank Conservation International, Wildlife Conservation So-
ciety, FOCAL Ind., George Mason University, and Chelonian 
Research Foundation for their financial support of this project. 
Thanks to FANAMBY (Antananarivo, Madagascar) for provid-
ing a research vehicle and a driver. 

Submitted by THOMAS E. J. LEUTERITZ, Department of 
Biology, George Mason University, Fairfax, Virginia 22030, USA, 
Present Address: Department of Zoology, University of the West- 

ern Cape, Bellville, 7535 South Africa (e-mail: 
tleuteritz@uwc.ac.za).  

GLYPTEMYS (= CLEMMYS) MUHLENBERGH (Bog Turtle). 
ABNORMAL COLORATION. On 17 June 2002, a male 
Glyptemys muhlenbergii with white neck patches and white skin 
around the tympanum was found (by MK) in Sussex County, New 
Jersey. The turtle was previously found and marked (by JT) on 30 
May 2000. Typical coloration of the neck patch and skin around 
the tympanum in Bog Turtles ranges from yellow to orange or red 
(Ernst et al. 1994. Turtles of the United States and Canada. 
Smithsonian Institution Press, Washington). Abnormally-colored 
Bog Turtles with piebald or albino characteristics have been rarely 
observed (D. Herman, pers. comm.; S. Smith, pers. comm.). 

The Bog Turtle noted here was approximately 10 years old when 
photographed, and appeared healthy. The neck patches and skin 
around the tympanum were white to the edges, with no other ap-
parent color. Iron staining was present on the white patches, but 
was easily removed. The eyes were dark brown and the turtle's 
coloration appeared normal in all other respects. 

The turtle was found in a calcareous tussock sedge (Carex stricta) 
and cattail (Typha latifolia) meadow and had moved more than 
160 m between captures. It has been suggested that diet may in-
fluence skin color in this species (D. Herman, M. Klemens, and S. 
Smith, pers. comm.). However, 42 Bog Turtles have been marked 
over the past six years within this wetland complex and all had 
orange or red neck patches. 

We thank Dennis Herman, Michael Klemens, Jim Warner, and 
Scott Smith for graciously sharing their knowledge about Bog 
Turtles, and Laura Newgard and Lisa Arroyo for field assistance. 
We also thank the New Jersey Division of Fish and Wildlife for 
Bog Turtle data and EcolSciences, Inc. for time and financial sup-
port. 

Submitted by DAVID MOSKOWITZ and MICHAEL 
KOVACS, EcolSciences, Inc. 75 Fleetwood Drive, Suite 250, 
Rockaway, New Jersey 07866, USA, and JASON TESAURO, 
New Jersey Division of Fish and Wildlife, 26 Route 173 West, 
Hampton, New Jersey 08827, USA. 

GOPHERUS POLYPHEMUS (Gopher Tortoise). NESTING. 
Gopher tortoises are widely reported to nest in burrow aprons, 
with active burrows being more commonly used than inactive or 
abandoned burrows (Demuth 2001. Can. J. Zool. 79:1609-1620; 
Smith 1995. Bull. Florida Mus. Nat. Hist. 3, Pt 1[4]:97-126). It is 
also believed that gopher tortoises lay only one clutch of 3-10 
eggs per year (Iverson 1980. Am. Midl. Nat. 103:353-359; Smith 
1995, op cit.). Here we report two clutches of average size occur-
ring in the same burrow apron. 

On 18 June 2002 at Merritt Island National Wildlife Refuge, 
Brevard County, Florida (USA), active burrow aprons were being 
excavated in overgrown scrub edge habitat to locate gopher tor-
toise nests. Two nests were found within the same burrow apron 
while a resident tortoise was inside the burrow. The first nest con-
tained 4 eggs and was located 5 cm from the burrow opening, 3 
cm below the surface. The second clutch contained 5 eggs and 
was located 22 cm from the opening, 5 cm below the surface. 
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Both clutches were directly in front of the burrow entrance in line 
with each other and the entrance. Before beginning excavation of 
the burrow apron we noted three small depressions located around 
the periphery of the burrow (-1 m from the entrance) that ap-
peared to be failed attempts at nest excavation by a tortoise. The 
sex of the resident tortoise was not determined. 

As Gopher Tortoises have not previously been reported to pro-
duce more than one discrete clutch per year, it is possible that 
these clutches represent the efforts of two tortoises using the same 
burrow apron. Alternately, this might represent the first known 
occurrence of a Gopher Tortoise producing more than one clutch 
of eggs in a season. 

We thank the U.S. Fish and Wildlife Service at Merritt Island 
NWR and the National Park Service at Canaveral National Sea-
shore for support. 

Submitted by DAVID A. PIKE, Towson University, Depart-
ment of Biological Sciences, 8000 York Road, Towson, Maryland 
21252, USA (e-mail: dpike 1 @towson.edu ) and LAUREL 
PIERPONT, National Park Service, Canaveral National Seashore, 
308 Julia Street, Titusville, Florida 32796, USA. 

GOPHERUS POLYPHEMUS (Gopher Tortoise). MORTALITY. 
On 7 June 1999, a Gopher Tortoise hatchling was radio-located 
that had been killed by a prescribed fire on the DeSoto National 
Forest, Mississippi, USA. The hatchling was found on the surface 
ca. 5.5 m from a burrow that it had constructed and inhabited since 
the previous fall. Prior to the fire, the last location was on 3 June 
1999, and the hatchling was found alive and in the burrow. On 5 
June 1999, the U.S. Forest Service ignited a prescribed fire. The 
habitat consisted of a longleaf pine (Pinus palustris) overstory 
and a bluestem (Andropogon spp.) dominated understory, and is 
burned on a 3-4 year rotation. 

Gopher Tortoises inhabit upland ecosystems of the southeast-
ern coastal plain that are fire-dependent (Means and Campbell 
1981. In Wood [ed.], Prescribed Fire and Wildlife in Southern For-
ests, pp. 89-97. Belle W. Baruch Forest Science Institute of 
Clemson University, Georgetown, South Carolina). Historically, 
many of these fires were ignited by lightning strikes (Komerek 
1964. Tall Timbers Fire Ecology Conference Proceedings 3:139-
183). Currently land managers frequently use prescribed fire to 
mimic the natural fire regime. Fire-induced mortality of 
herpetofauna in this ecosystem is thought to be minimal as many 
species have behavioral adaptations to escape fire. The Gopher 
Tortoise is a fossorial species that excavates and inhabits a bur-
row, which provides protection from temperature extremes as well 
as fire. This is apparently the first recorded mortality of a Gopher 
Tortoise by prescribed fire. The positive impacts of habitat im-
provement undoubtedly outweigh rare mortalities. 

Submitted by DEBORAH M. EPPERSON, Camp Shelby Field 
Office, The Nature Conservancy, CSTS-ENV Building 6678, Camp 
Shelby, MS 39407, USA; e-mail: depperson@tnc.org.  

GRAPTEMYS GEOGRAPHICA (Northern Map Turtle). NEST 
OVERWINTERING. From 14-21 May 1994, at least 24 
hatchling G. geographica were recovered crossing West (River) 

Road, near "E area," Savanna Army Depot, Jo Daviess County, 
Illinois and released in Crooked Slough. No measurements were 
taken, but none of the hatchlings had plastral growth annuli, nor 
did they have external evidence of yolk sacs or unhealed umbili-
cal scars. Adult females were recovered during the same period 
migrating from Crooked Slough and the Mississippi River proper 
to the extensive nesting sites in the sand prairies east of West Road. 
No migrating females were observed prior to 14 May, and no 
hatchlings were observed after 21 May. The nesting period occurs 
in the area from May to July and hatchling emergence typically 
occurs from August through September; however, hatchlings may 
overwinter in the nest in parts of their range (Ernst et al. 1994. 
Turtles of the United States and Canada. Smithsonian Institution 
Press, Washington, D.C.). These observations suggest that 
hatchling Northern Map Turtles from extreme northern Illinois 
may over winter in the nest, or alternatively at some location near 
the nest site. 

I thank Edward 0. Moll and Eastern Illinois University for sup-
port while conducting this study, and Stanley E. Trauth for com-
ments on the manuscript. 

Submitted by MALCOLM L. McCALLUM, Environmental 
Sciences Ph.D. Program, Arkansas State University. P.O. Box 847. 
State University, Arkansas 72467, USA; e-mail: 
mmccallu@  astate.edu . 

KINOSTERNON SONORIENSE (Sonoran Mud Turtle) and 
BUFO PUNCTATUS (Red-spotted Toad). PREDATOR-PREY. 
On 3 July 1999, at 0920 h, we observed an adult male Kinosternon 
sonoriense consuming an adult male Bufo punctatus. At the time 
that our approach disturbed the turtle, the contents of the toad's 
ventral cavity had been consumed; left remaining were the head, 
vertebral column, portions of the pelvic and pectoral girdles, and 
the dorsal dermis, including all portions covered with tubercles. 
The remains of a second B. punctatus in similar condition were 
discovered on 16 July 1999. 

Both observations were made in small pools in the Peloncillo 
Mountains, Hidalgo Co., New Mexico, USA. Rains preceded the 
discovery of both B. punctatus carcasses by 18 h or less (1.2 cm 
and 0.3 cm, respectively), and toads were heard calling on both 
days. Three pairs of B. punctatus were observed in amplexus on 3 
July, the first day we observed anuran breeding in the study area 
that year. 

Based on the remains of the two toads (University of Central 
Oklahoma Collection of Vertebrates, UCO 0720 and 0723) it ap-
pears that K. sonoriense readily preys on adult B. punctatus, but 
actively avoid consuming their potentially poisonous tubercles. 
Consumption of Bufo has not been previously reported, though 
the diet of Arizona populations of K. sonoriense has been described 
from stomach contents (Hulse 1974. J. Herpetol. 8:195-199). Our 
observations add to the list of dietary items known for this spe-
cies, and represent the second anuran prey reported. We assume 
that our observations represent cases of predation; however, it is 
possible that the toads died of unrelated causes, and were subse-
quently scavenged by K. sonoriense. 

We thank the College of Graduate Studies & Research at the 
University of Central Oklahoma for financial support. This study 
was conducted under New Mexico Department of Game and Fish 
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Permit #2905. 

Submitted by DAY B. LIGON, Department of Zoology, Okla-
homa State University, Stillwater, Oklahoma 74078, USA (e-mail: 
1day  @okstate.edu ), and PAUL A. STONE, University of Central 
Oklahoma, Edmond, Oklahoma 73034, USA. 

PSEUDEMYS RUBRIVENTRIS (Red-bellied Cooter). CO-
JOINED TWINS. Axial bifurcation, including bicephalism and 
bifurcated tails, is a well known malformation in reptiles 
(Cunningham 1937. Axial Bifurcation in Serpents, Duke Univ. 
Press, Durham, North Carolina, 117 pp.; Bechtel 1995. Reptile 
and Amphibian Variants, Krieger Publ. Co., Malabar, Florida, 206 
pp.). A hatchling Pseudemys nelsoni reported by Bellairs (1981. 
In J. E. Cooper and 0. F. Jackson [eds.], Diseases of Reptiles, Vol. 
2, pp. 469-485. Academic Press, London) had a partially dupli-
cated carapace and plastron, two heads and anterior limbs, two 
hearts, respiratory systems, livers, and stomachs, and a single uro-
genital system, intestine, and cloaca. Here I note an additional 
instance of co-joined twins in Pseudemys, the first reported for 
Pseudemys rubriventris. 

On 5 September 2000, Robert Carter found a co joined twin 
Pseudemys rubriventris adjacent to Bosher's Mill Pond, 0.5 km E 
Manquin, King William County, Virginia, USA (Fig. 1). He ob-
served normal hatchlings emerging rapidly from the nest and upon 
inspection found the twins in the bottom of the nest cavity, appar-
ently unable to emerge on their own. The twins had the following 
measurements: maximum carapace length (CL) = 34.1 mm, maxi-
mum plastron length (PL) = 30.9 mm, carapace width = 33.8 mm, 
and shell height (SH) = 16.6 mm. Two normal siblings measured 
34.5 and 34.9 mm CL, 31.7 and 31.8 mm PL, and 17.3 and 17.6 
mm SH, respectively. A radiograph revealed two pectoral girdles, 
each with two pairs of legs and a neck and head, two separate 
vertebral columns, and one pelvic girdle with a single pair of rear 
legs. The vertebral columns joined at the sacrum. The nest was 
adjacent to a parking lot of a power line relay station. The cara- 

FIG. 1. Co-joined twin Pseudemys rubriventris, William County, Vir-
ginia.  

pace, plastron, head, and limbs were normal in coloration and pat-
tern (Mitchell 1994. The Reptiles of Virginia, Smithsonian Inst. 
Press, Washington, DC, 352 pp.). In captivity, the left half domi-
nated the right half in strength and direction of movement. 

I thank Robert Carter for allowing me to examine the twins, 
Deborah Grissom for taking the radiograph, and Elizabeth Pezzullo 
and Dale Brittle for other forms of assistance. 

Submitted by JOSEPH C. MITCHELL, Department of Biol-
ogy, University of Richmond, Richmond, Virginia 23173, USA; 
e-mail: jmitchel@richmond.edu.  

TRACHEMYS SCRIPTA ELEGANS (Red-eared slider). MAXI-
MUM SIZE. The maximum straight-line carapace length (CL) 
reported for Trachemys scripta elegans is 28.9 cm (Conant and 
Collins. 1998. A Field Guide to Reptiles and Amphibians: Eastern 
and Central North America. Houghton Mifflin Co, Boston. 616 
pp.). On 25 September 2001 we found an intact T s. elegans shell 
with a CL of 29.8 cm (CUSC 2101) on a bluff above Wards Creek 
(30°25.9'N; 91°07.8'W), ca. 1 km downstream from the bridge at 
College Dr., Baton Rouge, East Baton Rouge Parish, Louisiana, 
USA. There is extensive pitting of the plastron bone, and both 
carapace and plastral annuli are heavily eroded, thus precluding a 
reliable count. The turtle was probably killed by a raccoon (Pro-
cyon lotor) several months earlier while nesting. Other straight-
line measurements are: plastron length = 25.9 cm; maximum shell 
depth = 13.2 cm; maximum carapace width = 21.9 cm. This speci-
men is deposited in the Campbell Museum, Clemson University, 
Clemson, South Carolina, USA. 

Submitted by STEVEN G. PLATT, Wildlife Conservation So-
ciety, 2300 Southern Blvd, Bronx, New York 10460-1099, USA, 
and THOMAS R. RAINWATER, The Institute of Environmen-
tal and Human Health, Department of Environmental Toxicology, 
Texas Tech University Box 41163, Lubbock, Texas 79409-1163, 
USA. 

TRACHEMYS SCRIPTA ELEGANS (Red-eared Slider). DIET. 
Trachemys scripta elegans is an opportunistic omnivore known to 
consume a wide variety of plants and animals (Ernst et al. 1994. 
Turtles of the United States and Canada. Smithsonian Inst. Press, 
Washington, D.C. 578 pp.). Herein is the first report of T. s. elegans 
feeding on fruit of the pond apple tree (Annona glabra). 

On the morning of 14 September 2002 at 0745 h, we observed 
two T s. elegans feeding on A. glabra fruits that had fallen into 
the C-11 canal in Davie, Broward County, Florida, USA 
(26°03'56"N, 80° 14'29"W). Two days later (16 September 2002), 
we captured an adult female T s. elegans (carapace length 23.3 
cm, plastron length 20.2 cm, mass 2150 g) in a turtle hoop trap 
baited with canned sardines. The trap was ca. 50 m from the initial 
observation of T s. elegans feeding on A. glabra fruit. The cap-
tured turtle was brought back to the lab and maintained in captiv-
ity. On 17 September 2002, the turtle defecated and 11 A. glabra 
seeds were observed in its feces. 

T s. elegans is a non-indigenous yet abundant turtle in the fresh-
water canals of Broward County, Florida (G. Johnston, unpubl. 
data). However, very little is known about its impact on the native 
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flora and fauna of this region. Our observations suggest that T. s. 
elegans may play an important role in dispersing seeds of the na-
tive A. glabra. 

Submitted by GERALD R. JOHNSTON and JENNIFER C. 
JOHNSTON, Department of Natural Sciences, Broward Com-
munity College, Davie, Florida 33314, USA; e-mail: 
johnston713  @aol.com. 

CROCODYLIA 

CAIMAN LATIROSTRIS (Broad-snouted Caiman). BEHAV-
IOR. Field studies providing information on parental behavior in 
C. latirostris have focused on nesting and nest protection (Verdade 
et al. 1992. In Proc.11th Work Meet. Croc. Spec. Group. IUCN -
Switzerland.). Data addressing parental care and other adult-juve-
nile behaviors are especially scarce. Captive observations exist, 
but these have the limitation that the captive environment may 
interfere with the expression of selected behaviors. Thus, we re-
port here on adult-hatchling interactions that may represent anti-
predator behavior among wild C. latirostris from southeastern 
Brazil. 

Between 18 August and 4 September 1998, we conducted a cen-
sus and field observations on a small relict group of C. latirostris 
living in Parque Estadual Intervales (Estado de Sao Paulo), SE 
Brazil. This group consisted of 2 adults (120-150 cm total length, 
TL), two subadults (80-100 cm TL) and 16 hatchlings (25-30 cm 
TL). Observations were made on a small (0.04 ha) lagoon at 315 
m elevation (24°23'30"S; 48°29'50"W) created by damming a 1.5-
m wide stream flowing from the Serra de Paranapiacaba. Vegeta-
tion around the lagoon consisted of herbaceous plants, native bam-
boo (Merostachys sp., Poaceae) and secondary forests (Guix et al. 
2002. In Mateos et al. [eds.], Censuses of Vertebrates in a Brazil-
ian Atlantic Rainforest Area: The Paranapiacaba Fragment, pp. 
141-147. Centre de Recursos de Biodiversitat Animal, Universitat 
de Barcelona, Barcelona). 

On 25 August around 1130 h, we encountered 8 hatchlings on 
the lagoon margin. Five were in low vegetation just 10-35 cm 
above the lagoon edge on logs, another 3 were in the water. When 
one observer approached this hatchling group to within 1 m, the 
hatchling closest to the observer began to vocalize. The hatchlings 
immediately began to vocalize, some jumped into the water and 
some remained on the lagoon margin. Simultaneously, an adult (> 
120 cm) slipped off the lagoon margin, and swam toward the cen-
ter of the lagoon where it began vocalizing. The remaining 
hatchlings jumped into the water while vocalizing, and then started 
swimming towards the adult. During this time, the hatchling that 
had initiated vocalization remained in the water 0.5 m in front of 
the observer. While most hatchlings fled toward the adult, we 
caught this hatchling, whereupon it began to vocalize louder. The 
adult then put its head out of the water at about a 45° angle with its 
mouth slightly open and vocalized very loudly for 3-5 seconds. 
After it stopped and put its head down, the hatchling we had in 
hand also stopped vocalizing. 

On 1 September at 2130 h, upon approaching the lagoon mar-
gin from a distance of 3 m, we heard an adult C. latirostris vocal-
ize. When we reached the lagoon we saw 5 hatchlings on the edge 
ca. 2 m away. Upon our appearance, one immediately made a plain-
tive vocalization, after which we saw 15 hatchlings flee in a  

waterward direction, diving and swimming towards the center of 
the lagoon. Low vegetation had concealed 10 hatchlings that were 
only noticed as they fled. 

On 2 September at 1000 h, as we got to within 4 m of the la-
goon, we heard an adult vocalize, but no hatchlings were seen; 
none may have been present. On 4 other occasions on different 
nights, when a hatchling was caught by an observer, it vocalized. 
Although we did not hear adults vocalize in these cases, they al-
ways approached observers, getting as close as 4 m in a slow and 
silent manner. After approach, adults remained immobile floating 
at the water surface with their heads out, slightly inclined. 

Adults never tried to attack or keep us away from hatchlings; 
adults approaching observers handling hatchlings seemed more 
intimidating than agonistic. Hatchlings did not always vocalize 
when captured, nor did adults always necessarily respond when 
captured hatchlings vocalized. Of 16 observations in which we 
handled hatchlings, they were silent in 2 (13%) of them. 

Many potential predators of hatchlings are potential prey for 
adult C. latirostris. In part because the relationship between adults 
and hatchlings was unknown (potentially parental or not), hatchling 
vocalizations and the approach behavior of adults may have alter-
nate interpretations. These alternatives, which may not be mutu-
ally exclusive, include the protection of hatchlings from potential 
predators (see Steel 1989. Crocodiles. Christopher Helm, Lon-
don. 198 pp.) through intimidation or agonistic behavior (when a 
non parental adult or subadult conspecific approaches hatchlings 
or at nest) and facilitation of the location of prey when hatchlings 
vocalize in response to the approach of a potential predator. 

We thank Antonio Tufo, !Cana Pisciotta, Francesca B. L. Palmeira 
Eleonore Setz, Paulo R. Manzani, Luciano M. Verdade. and Walter 
Barrela and the guard staff of the P. E. Intervales. Marc P. Hayes 
provided helpful comments on various versions of the manuscript. 
The Fundacao Florestal provided logistic support to conduct re-
search in the Intervales Park. 

Submitted by CRISTIANO T. TRINCA, Pos-graduacdo, 
Department() de Zoologia, Museu Paraense Emflio Goeldi, Cam-
pus de Pesquisa, Av. Perimetral, 1901/1907 - Terra Firme, Caixa 
Postal 399, CEP: 66077-530 Bele'm-PA, Brazil, and JUAN 
CARLOS GUIX, Departament de Biologia Animal (Vertebrats) 
Facultat de Biologia, Universitat de Barcelona, Av Diagonal, 645, 
E-08028 Barcelona, Spain; e-mail: (CU) apacanim@hotmail.com , 
(JCG) jcguix@porthos.bio.ub.es . 

LACERTILIA 

AMPHISBAENA ALBA (White-bellied Worm Lizard). REPRO-
DUCTION. Scattered reports of amphisbaenian eggs found in 
nature (Goeldi 1897. Zool. Jahrb. [Syst.] 10:640-676; Jared et al. 
1997. Herpetol. Rev. 28:41 15) or in the oviducts of gravid fe-
males exist (Barros-Filho and Valverde 1996. Sitientibus 14:57-
58), but amphisbaenian reproduction remains very poorly known 
(cf. Gans 1962. Amer. Mus. Novit. 2105:1-31). As far as known, 
the eggs of Amphisbaena alba are laid in ant nests (Riley et al. 
1985. Herpetol. Rev. 16:38-43; Azevedo-Ramos and Moutinho 
1994. Entomol. News 105:183-184), but egg-laying behavior is 
undescribed. Here, we provide the first data on oviposition behav-
ior in A. alba based on a female collected in southeastern Brazil. 

At 0700 h on 5 September 1997, during a faunal rescue for Hy- 
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Flo. 1. Adult (ca. 55 cm total length) Amphisbaena alba during ovipo-
sition with seven of her recently laid eggs. One of the two eggs fast de-
posited is darkened from fungi. 

droelectric Usine Miranda in Indianapolis, State of Minas Gerais 
(18°55'S, 48°02W), the rescue staff collected a female of A. alba 
(ca. 55 cm total length). The local macrohabitat is "cerrado," a 
deciduous and semi-deciduous seasonal dry forest association 
(Rizzini 1979. Tratado de Fitogeografia do Brasil, Vol. 2, Editora 
da Universidade de Sao Paulo, Sao Paulo. 374 pp.). Upon capture, 
the female was placed in a wooden collection box (1.0 m x 0.5 m). 
When the box was opened at 1400 h, two eggs had already been 
laid. One of us (LBN) observed the remaining 6 eggs being laid 
between 1554 h and 1835 h. During oviposition, the female main-
tained an extended position (Fig. 1), and strong contractions of 
the belly were observed; these progressed in an anterior-posterior 
direction, like a wave, some for each egg deposited. Deposited 
eggs were white, essentially equal in size (each measured ca. 3.1 
cm x 1.5 cm; Fig. 1). During oviposition, the female displayed 
neither aggressive nor escape behavior. However, the female be-
came aggressive upon being touched after eggs had been laid, rais-
ing her head and tail simultaneously with the mouth opened. De-
spite the obvious collecting stress, we believe that, when collected, 
the female was close to oviposition, because at least two other 
females from the same faunal rescue contained well-developed 
eggs. Incubation of the eggs described herein was unsuccessful 
because of fungal infestation. The female was released in appro-
priate habitat upon completion of observations. 

We thank CEMIG (Centrais Eletricas de Minas Gerais) for the 
financial support and permission to collect the A. alba for obser-
vation, and Augusto S. Abe and Marc P. Hayes for suggestions on 
the manuscript. 

Submitted by JOSE DUARTE DE BARROS-FILHO, 
Laboratorio de Anfibios e Repteis, Universidade Federal do Rio 
de Janeiro, Cx. P. 68044, CEP 21944-970, Rio de Janeiro, Brazil, 
and LUCIANA BARRETO NASCIMENTO, Museu de Ciencias 
Naturais, Department() de Ciencias Biologicas, PUC-Minas, Cx. 
P. 1686, CEP 30535-610, Belo Horizonte, MG, Brazil; e-mail: 
(JDBF) jduartef@biologia.ufrj.br , (LBN) luna@pucminas.br. 

AMPHISBAENA FENESTRATA (Virgin Islands Amphisbaena). 
PREDATION. Relatively little is known about the biology of 

many fossorial reptiles and amphibians. For example, almost noth-
ing is known about the predators of any species of Amphisbaena. 
Here we report, for the first time, two cases of predation on A. 
fenestrata observed on Guana Island, British Virgin Islands. In 
both cases, predation was by the locally abundant colubrid snake 
A lsophis portoricensis. 

On 7 October 2001 at 1000 h (air temp. 27.2°C), we captured a 
male Alsophis portoricensis (520 mm SVL, 285 mm TL, mass 
52.3 g). It was encountered at an elevation of 160 m near a forest 
trail on a substrate of dry leaves and small pebbles. The snake was 
placed in a cloth bag and ca. 30 min later regurgitated a freshly 
eaten adult A. fenestrata (210 mm SVL, 15 mm TL). The speci-
men was in good condition and was deposited at the Yale Peabody 
Museum (accession number YPM 12060). 

A second predation event was recorded on videotape by Troy 
Peliwan on 20 October 2001. Around 1800 h, he encountered an 
A. portoricensis attempting to capture and subdue an adult A. 
fenestrata. The snake was first observed on a concrete floor. When 
disturbed, it moved into the nearby bushes, dragging the 
Amphisbaena with it. Swallowing continued until the snake dis-
appeared, with the prey still in its mouth ca. 10 min later. Both 
predator and prey were identified from the videotape by GP. 

Alsophis portoricensis is known to prey primarily on lizards, 
though other small vertebrates are also commonly taken 
(Henderson and Sajdak 1999. In Powell and Henderson [eds.], 
Contributions to West Indian Herpetology: a Tribute to Albert 
Schwartz, pp. 327-338. Soc. Study Amphib. Rept., Ithaca, New 
York, 457 pp.). However this is the first record of amphisbaenians 
in its diet. 

We thank L. Lazell and R. Henderson for discussions of these 
events and the staff of Guana Island for technical assistance. Fi-
nancial support was provided by The Conservation Agency through 
a grant from the Falconwood Foundation. 

Submitted by ARIJANA BARUN, Department of Ecology and 
Evolutionary Biology, 569 Dabney Hall, University of Tennessee, 
Knoxville, Tennessee 37996-1610, USA, and GAD PERRY, De-
partment of Range, Wildlife, and Fisheries Management, Texas 
Tech University, Box 42125, Lubbock, Texas 79409-2125, USA 
(e-mail: Gad.Perry@ttu.edu).  

ANOLIS POLYLEPIS (Golfo Dulce Anole). DIET. Several stud-
ies have shown that vertebrates are rare in the diet of small Neo-
tropical lizards (e.g., Magnusson and Da Silva 1996. J. Herpetol. 
27:380-385). Especially little is known about the importance of 
lizards in the diet of most Anolis, a diverse genus with > 400 spe-
cies having many relatively small (< 60 mm maximum SVL) forms 
(Pough et al. 2001. Herpetology. 2" ed. Prentice Hall. New Jer-
sey. 612 pp.). One such small species is Anolis polylepis, which 
reaches a maximum size of 55 mm SVL. Anolis polylepis, com-
monly encountered either on the ground or in low vegetation at 
heights < 2 m (Leenders 2001. A Guide to Amphibians and Rep-
tiles of Costa Rica. Zona Tropical. Miami, Florida), is known to 
prey on insects in leaf litter (Leenders, op. cit.). Here, we provide 
the first report of vertebrate prey. 

At 1015 h on 20 October 2001, in Golfito National Wildlife 
Refuge, Puntarenas Province, SW Costa Rica (8°40'N; 83°10'W), 
we captured a female (41 mm SVL) A. polylepis on a tree trunk, 
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about 60 cm above ground. Upon capture, the female regurgitated 
a small (29 mm SVL) partially digested anole. We identified it as 
another A. polylepis, so this is the first report of cannibalism in 
this species. 

Some anoles are known to prey on other anoles; some are cases 
of cannibalism. The latter has been reported in A. carolinensis 
(Jenssen 1993. Herpetol. Rev. 24:58-59) and A. sagrei (Nicholson 
et al. 2000. Herpetol. Rev. 31:173-174). Eleven species of Anolis 
occur in Golfito, including some common ones such as A. limifrons, 
A. capito, A. aquaticus, and A. polylepis. Saurophagy or cannibal-
ism might have implications for studies of territoriality and social 
behavior in these and other species of anoles (Nicholson et al., op. 
cit.). 

Observations were made during a field trip of the herpetology 
course at the School of Biology, University of Costa Rica (UCR). 
We acknowledge UCR for support at Golfito, and thank William 
Eberhard for his suggestions. 

Submitted by MARCO BARQUERO and JOSE MANUEL 
MORA, Escuela de Biologia, Universidad de Costa Rica, 2060 
San Pedro, San Jose, Costa Rica; e-mail: marco@biologia.ucr.ac.cr  
(MB) and jmmora@biologia.ucr.ac.cr  (JMM). 

LACERTA MONTICOLA (Iberian Rock Lizard). PREDATION. 
Lacerta monticola is a small (65-78 mm adult SVL) insectivo-
rous lacertid lizard found mostly in rocky, montane areas of the 
north and central Iberian Peninsula (Perez-Mellado 1997. In Ramos 
[ed.], Fauna Iberica, Vol. 10. Reptiles, pp. 207-218. Museo 
Nacional de Ciencias Naturales, CSIC, Madrid). In the Sierra de 
Guadarrama (Central Spain), it is the only lizard species recorded 
between 1750 and 2350 m elevation. Lacerta monticola also shares 
this habitat with the snow vole, Chionomys nivalis (Martin and 
Salvador 1992. Oikos 65:328-333), a poorly known microtine ro-
dent (40-70 g adult mass) discontinuously distributed from SW 
Europe to Iran that typically inhabits deep cavities and interstices 
of rocky habitats (Krapp 1982. In Niethammer and Krapp [eds.], 
Handbuch der Saugetiere Europas, Rodentia II, pp. 261-283. 
Akademische Verlag, Wiesbaden). No data addressing the rela-
tionship of these two species exist. Here, we provide the first re-
port of interaction between L. monticola and C. nivalis. 

Our observations were made during lizard surveys in the "Puerto 
de Navacerrada" (40°46'N, 04°00'W, Guadarrama Mountains; el-
evation 2000 m) in July—August 2000. At 1200 h on 13 July 2000, 
we observed an adult snow vole attack an adult L. monticola (-70 
mm SVL). After having emerged from a crevice, the vole ran rap-
idly toward a male L. monticola that had been basking on a sunny 
rock nearby. After a chase lasting a few seconds, the vole man-
aged to grasp the lizard by its tail. The lizard immediately autoto-
mized its tail and fled. The vole took the broken tail, ran to a crev-
ice, and, there, ate the entire tail. 

On 13 August 2000 at 1100 h, after the period of emergence of 
hatchling lizards, we observed a second attack by an adult snow 
vole. The vole had been walking on the rocks close to a crevice 
when it detected a L. monticola hatchling (-30 mm SVL). Upon 
detection, it easily captured it after a short rush, and immediately 
started to eat it by the head. 

Adult snow voles were considered to be exclusively herbivo-
rous (Krapp, op. cit.). Our observations suggest that predation can  

be at least facultative. The rigor of environmental conditions in 
alpine habitats may contribute to explaining why snow voles oc-
casionally prey on lizards, but Chionomys nivalis needs study to 
determine the importance of predation in its overall ecology. 

We thank "El Ventorrillo" MNCN Field Station for use of their 
facilities. Project DGESIC PB 98-0505 to PL and JM, and a 
predoctoral grant `Beca per a la Formaci6 de Personal Investigador' 
1998FI-00668 (CIRIT) and project DGES PB96-0991 to JJL sup-
ported this research. 

Submitted by PILAR LOPEZ, JUAN J. LUQUE-LARENA 
and JOSE MARTIN, (PL and JM) Departamento de Ecologia 
Evolutiva, Museo Nacional de Ciencias Naturales, CSIC, Jose 
Gutierrez Abascal, 2. 28006 Madrid, Spain; (JJL) Department() 
de Biologia Animal, Universitat de Barcelona, Avenida Diagonal 
645, 08028 Barcelona, Spain; e-mail (PL): 
Pilar.Lopez@mncn.csic.es . 

LEIOCEPHALUS CARINATUS ARMOURI (Northern Curly-
tailed Lizard) OPPORTUNISTIC PREDATION. Distinctive 
circumstances can result in opportunistic predation on atypical prey 
(Woodin and Woodin 1981. Florida Field Nat. 9:64). Here, we 
document an opportunistic predation event by a great barracuda 
on a northern curly-tailed lizard, Leiocephalus carinatus armouri, 
in South Florida. 

At ca. 0800 h on 22 August 2002, a sunny day with a tempera-
ture around 27°C, a ca. 7.5 cm SVL adult lizard was observed 
sunning 0.3 m above the ground on the smooth, painted seawall 
above the estuarine canal (the Intracoastal Waterway) near 
Woolbright Road in Boynton Beach, Florida (26°30'N, 80°03'W). 
Intimate familiarity with the species, especially the characteristic 
curl in the tail, revealed the lizard to be a northern curly-tailed 
lizard, L. carinatus armouri, a well-established exotic species in 
Florida (Weigl et al. 1969. Copeia 1969:841-842). Three anglers, 
visible from the lizard's position, startled the curly-tail by rapidly 
approaching its perch from the west. Yet, rather than seek escape 
by climbing down the seawall to the adjacent ground, the lizard 
fled down the east side of the seawall and promptly fell 1.5 m 
down into ca. 0.5 m deep water. After struggling at the water sur-
face no more than 2-3 seconds, the lizard disappeared from the 
surface in a V-waked noisy splash. A relatively small (ca. 70 cm 
fork length) great barracuda, Sphraena barracuda, could be seen 
ca. 0.3 m below the surface holding the lizard sideways in its jaws. 
When the anglers climbed onto the seawall to view the commo-
tion, the barracuda, still with the curly-tail, darted out of view. 
Observations of the general area continued until about 0805 h, but 
neither the barracuda nor lizard was seen again. 

A breeding population of curly-tailed lizards has existed at the 
Woolbright Road location since at least 1986, and this species is 
one of the most common reptiles in the local area (HTS, pers. 
obs.). Previous observations of northern curly-tailed lizards over 
many years at this site have shown it to be an agile terrestrial rep-
tile that climbs rough-surfaced hard structures (e.g., cement stair-
cases) with ease and habitually seeks shelter in structural crevices 
when disturbed. This coupled with unfavorable circumstances of 
the lizard being startled and the relatively smooth seawall surface 
presenting a poor surface for purchase likely contributed to this 
opportunistic predation event. 
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Submitted by HENRY T. SMITH, Florida Department of Envi-
ronmental Protection, Florida Park Service, 13798 S.E. Federal 
Highway, Hobe Sound, Florida 33455, USA, and RICHARD M. 
ENGEMAN, National Wildlife Research Center, 4101 LaPorte 
Ave., Fort Collins, Colorado 80521-2154, USA; e-mail: (RME) 
Richard.M.Engeman@aphis.usda.gov . 

LEPIDOPHYMA GAIGEAE (Gaige's Tropical Night Lizard). 
REPRODUCTION. Lepidophyma gaigeae occurs in the Mexican 
states of Hidalgo and Queretaro (Bezy and Camarillo R. 2002. 
Contr. Sci., Nat. Hist. Mus. Los Angeles Co. 493:1-41). The sparse 
reproductive data available describe six females collected in 
Queretaro: five collected in January had ovulated and one collected 
in December gave birth to one neonate in March (Dixon et al. 
1972. Southwest. Nat. 16:225-237). Here we augment the limited 
information on reproduction in L. gaigeae. 

Twenty-one males (mean SVL = 54 mm ± 3 SD, range: 47-59 
mm) and 24 females (mean SVL = 55 mm ± 3 SD, range: 50-63 
mm) were collected at Durango, Hidalgo, Mexico (20°54' N, 99°14' 
W) March 1999 to February 2000. Lizards were fixed in 10% 
formalin, preserved in alcohol, and deposited in the herpetology 
collection of the Escuela Nacional de Estudios Profesionales 
Iztacala, Universidad Nacional Autonoma de Mexico. 

The left gonad was removed (except for yolk filled follicles or 
oviductal eggs) and embedded in paraffin. Histological sections 
were cut at 5 pm, mounted on glass slides and stained with Harris' 
hematoxylin followed by eosin counterstain. Testis slides were 
examined to determine the stage of the spermatogenic cycle 
(recrudescence, primary spermatocytes predominate; 
spermiogenesis, sperm project into lumina of seminiferous tubules). 
Ovary slides were examined to determine the stage of the ovarian 
cycle (inactive, no yolk deposition; vitellogenic, yolk granules 
present). Enlarged ovarian follicles > 5 mm length or oviductal 
eggs were counted. 

Examination of male monthly samples revealed L. gaigeae has 
a prolonged period of spermiogenesis: March (2) one regressed, 
one recrudescent; May (1) spermiogenesis; June (3) 
spermiogenesis; July (3) spermiogenesis; August (1) 
spermiogensis; October (2) spermiogensis; November (4) 
spermiogensis; December (1) spermiogensis; January (4) three 
spermiogensis, one recrudescent. The smallest reproductively 
active male (spermiogenesis) measured 49 mm SVL. 

Examination of monthly female samples indicated L. gaigeae 
begins yolk deposition in late summer and ovulates in winter: 
March (1) oviductal eggs 2; April (5) oviductal eggs 2, 2, 2, 2, 2; 
June (1) no yolk deposition; August (4) three no yolk deposition, 
one yolk deposition; September (1) yolk deposition; October (2) 
yolk deposition; November (3) yolk deposition; January (3) two 
oviductal eggs 4, 2, one with 3 enlarged (6 mm) follicles; February 
(4) oviductal eggs 3, 3, 3, 3. Mean litter size was 2.5 ± 0.7 SD, 
range: 2-4. No significant correlation existed between In SVL and 
In litter size, P = 0.14. The smallest reproductively active female 
(yolk deposition in progress) measured 50 mm SVL. Although we 
did not collect neonates, we believe parturition occurs in spring. 
Mendez-de la Cruz et al. (1999. J. Herpetol. 33:336-339) reported 
similar timing in the ovarian cycle of Lepidophyma pajapanensis 
from Veracruz, Mexico, where ovulation occurs in March and  

females give birth by late May or early June. 

Submitted by STEPHEN R. GOLDBERG, Department of 
Biology, Whittier College, Whittier, California 90608, USA (e-
mail: sgoldberg@whittier.edu),  and JOSE L. CAMARILLO-
RANGEL, Laboratorio y Coleccion de Herpetologia, Escuela 
Nacional de Estudios Profesionales Iztacala, Universidad Nacional 
Autonoma de Mexico, A.P. 314, Tlalnepantla, Estado de Mexico, 
Mexico (e-mail: herpetol@servidor.unam.mx).  

SAUROMALUS OBESUS (Common Chuckwalla). ALBINISM. 
Albinism in iguanid lizards has been documented for several North 
American taxa: Phrynosoma coronatum (Shaw 1963. Copeia 
1963:154), Sceloporus olivaceus, and Sceloporus undulatus 
(Hensley 1968. J. Herpetol. 1:92-93). This is the first record of 
albinism for Sauromalus obesus. 

On 19 June 2000, two of us (DRT and GTC) observed an adult, 
albinistic S. obesus along the road from Harper Dry Lake through 
Black Canyon, ca. 200 m northwest of Inscription Canyon and 
north of Opal Mountain, San Bernardino County, California, USA 
(35°11'33" N, 117°11'52" W; Fig. 1). The specimen was observed 
through binoculars at close range (9 m) and its pigmentation was 
described as "stark white" with a faint pattern that was "off yel-
low" in color with "white claws." Eye coloration could not be 
precisely determined, but it appeared dark in an enlarged photo-
graph. Its total length was ca. 60 cm. Other S. obesus observed in 
the area were black to reddish brown in color. 

Color slides of this animal were deposited in the Natural His-
tory Museum of Los Angeles County (LACM PC 1337-38). 

FIG. 1. Albinistic Sauromalus obesus, San Bernardino County, Califor 
nia. 

Submitted by KENT R. BEAMAN, Section of Herpetology, 
Natural History Museum of Los Angeles County, 900 Exposition 
Boulevard., Los Angeles, California 90007, USA, DOUGLAS R. 
TOOHEY, 1149 El Camino Drive, Costa Mesa, California 92626, 
USA, and GLEN T. CRANDALL, P.O. Box 333, Ventura, Cali-
fornia 93002, USA; e-mail (KRB): heloderma@adelphia.net . 

246 	 Herpetological Review 34(3), 2003 



SCINCELLA LATERALIS (Ground Skink). COMMUNAL 
NEST; EGG AND HATCHLING SIZES. Reproductive data on 
Scincella lateralis include single clutches with a mode of 3 (range: 
1-7; Fitch and Greene 1965. Univ. Kansas Pub. Mus. Nat. Hist. 
15:565-575; Johnson 1953. Tulane Stud. Zool. 1:11-27; Lewis 
1951. Amer. Midl. Nat. 45:232-240; Mather 1970. Texas J. Sci. 
21:429-438). Communal oviposition is reported for other skinks 
(Young 1988. Catesbeiana 8:34), but is not known in S. lateralis. 
Here I provide the first report of communal oviposition in this 
terrestrial skink from a site in Bryan, Texas (USA). 

While moving sandy loam soil from beneath a china berry tree 
(Melia azderac) on 22 June 2002 at 705 Inwood Drive (30°37'48"N, 
96°2025"W), I encountered a nest of lizard eggs 14 cm below and 
74 cm from the base of the tree. Two hatchling ground skinks, 2 
collapsed eggshells, and 29 other eggs were in the nest. The length 
and width of each egg was measured to the nearest 0.1 mm with 
Vernier calipers, and the eggs were placed in a plastic container 
with moist vermiculite. The container was maintained in a shaded 
environment at ambient temperatures. Upon hatching, each 
hatchling was measured for snout—vent (SVL) and tail length 
(TL). 

The 29 eggs averaged 7.7 mm (range 5.6-9.2 mm) in width; 
and 10.7 mm (range 9.3-13.6 mm) in length. The egg hatching 
sequence (number of eggs hatched on each date in parens) was as 
follows: 22 June (2); 24 June (3); 25 June (2); 26 June (1); 30 June 
(1); 2 July (2); 3 July (1); 4 July (2); 11 July (2); 12 July (1); 15 
July (1); 20 July (1); 23 July (2); 25 July (3). Five eggs did not 
hatch and developed fungal growth. These were preserved and 
later opened. Two contained small amounts of yolk, 2 had unpig-
mented but well-developed embyros, and 1 was a fully formed 
pigmented embyro ready to hatch. The latter measured 12 mm 
SVL, 16 mm TL. 

Variation in size of the 24 individuals hatched in vitro was 17.0-
21.0 mm SVL (mean = 19.4 nun); 22.7-31.0 mm TL (mean = 28.8 
mm). The 2 hatchlings found in the nest were within the size range 
of the in vitro hatchlings (19 and 20 mm SVL, 25.5 and 27.1 mm 
TL, respectively), and contained unhealed umbilical scars, sug-
gesting that they just hatched when the nest was discovered. 

Fitch and Greene (op. cit.) also found that females have a mini-
mum of 22 days between clutches and produce as many as 4 
clutches per year. This communal nest may have contained 15 to 
26 clutches of eggs based on when the eggs hatched and known 
variation in clutch size. Moreover, based on the aforementioned 
intra-clutch interval of 22 days, some females could have laid more 
than one clutch in the nest. 

The study was carried out under Texas Parks and Wildlife Sci-
entific Collecting Permit number SPR 0290-022. Twenty-four of 
the hatchlings were deposited in the Texas Cooperative Wildlife 
Collection (TCWC 84866-89). 

Submitted by JAMES R. DIXON, Department of Wildlife and 
Fisheries Sciences, Texas A&M University, College Station, Texas 
77843-2208; e-mail jrdixon@worldnet.att.net . 

SERPENTES 

ARIZONA ELEGANS ARENICOLOR (Texas Glossy Snake). 
DEFENSIVE BEHAVIOR. The Texas glossy snake (Arizona 
elegans arenicolor) is a poorly known, locally abundant snake in 
sandy habitats of south Texas (Werler and Dixon 2001. Texas 

Snakes. Univ. of Texas Press, Austin, Texas. 544 pp.). Three male 
and two female glossy snakes were captured as part of an ongoing 
mark-recapture study of Western diamondback rattlesnakes (Cro-
talus atrox) on the Chaparral Wildlife Management Area (Texas 
Parks and Wildlife Department, La Salle and Dimmit Counties, 
Texas, USA). The snakes were captured in wire mesh funnel traps 
placed along 21 drift fence arrays at five sites between 23 June 
and 19 July 2001. Each snake was sexed and marked by scale 
clipping the ventral scales. Defensive behavior was also noted for 
four of these snakes. 

Males appeared to be aggressive more often than females, but 
this was not statistically significant (Fisher's exact test p = 0.25). 
Females exhibited no overt defensive behavior as is typical for 
this species (Werler and Dixon, op. cit; Tennant 1985. A Field 
Guide to Texas Snakes. Gulf Publishing Co., Houston. 292 pp.). 
Males exhibited active defense. All three male snakes, prior to 
removal from the trap, formed an elevated S-coil similar to that of 
Crotalus spp. (Klauber 1997. Rattlesnakes: Their Habits, Life His-
tories, and Influence on Mankind. Vol. 1. 2nd Ed. Univ. California 
Press, Berkeley, California. 740 pp.) and struck and bit repeat-
edly. 

Additionally, upon release, one male moved swiftly and directly 
to the nearest shrub, a brasil (Condalia hookeri), ca. 1.6 m tall and 
climbed to the end of a branch ca. 1.3 m above the ground. When 
an attempt to recapture the snake was made, it moved to the end of 
a limb on the opposite side of the tree. The spiny nature of the 
shrub prevented recapture. 

Active defense in the form of coiling, striking, and biting have 
not been reported previously for A. elegans. This species typically 
remains motionless and sometimes forms lateral kinks in its body 
in the presence of humans (Werler and Dixon, op. cit). The appar-
ent difference between males and females may be an artifact of 
sampling but could potentially be the result of elevated testoster-
one levels, as the period of my observations is consistent with 
testicular recrudescence (Aldridge 2001. Amphibia-Reptilia 
22:243-249). 

The active defensive displays could also be an example of Ba-
tesian mimicry, where A. elegans is mimicking the defensive dis-
plays of C. atrox as has been suggested between gopher snakes 
(Pituophis catenifer) and western rattlesnakes (C. viridis) (Sweet 
1985. J. Herpetol. 19:55-67). Predator density appears to be high 
in the area. Coyotes (Canis lupus) and northern caracaras (Cara-
cara cheriway) are extremely abundant, with the latter being a 
known ophiophage (Palmer 1988. Handbook of North American 
Birds Vol. 5. Diurnal Raptors Part 2. Yale University Press, New 
Haven, Connecticut. 448 pp.). Additional predators in the area in-
clude bobcat (Lynx rufus), common raccoon (Procyon lotor), 
American badger (Taxidea taxus), and Harris's hawk (Parabuteo 
unicinctus; D. C. Ruthven, pers. comm.). 

Escape into thorny shrubs may also be adaptive in this predator-
dense environment. My inability to remove the snake from the 
brasil attests to this. The aggressive coiling and striking could 
potentially distract the predator long enough to facilitate escape 
into nearby woody vegetation. I suggest further investigations 
concerning geographic variation in antipredator behavior and the 
influence of predator density on selection of antipredator behav-
ior in this species. 

I thank Jerry Husak, Dave Duvall (Oklahoma State University), 
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and Chip Ruthven (Chaparral Wildlife Management Area, Texas 
Parks and Wildlife Department) for comments that improved the 
manuscript. The Wildlife Division of Texas Parks and Wildlife 
Department provided logistical support. 

Submitted by AARON J. PLACE, Department of Zoology, 
Oklahoma State University, 430 Life Sciences West, Stillwater, 
Oklahoma 74078, USA; e-mail: crotalus2000@yahoo.com.  

ATRACTUS RETICULATUS (Cobra-de-terra). PREDATION. 
The majority of Brazilian hawks include snakes in their diet (Sick 
1993. Birds in Brazil: A Natural History. Princeton University 
Press, 703 pp.; Rivas and Owens 2001. Herpetol. Review 32:108); 
however, we are aware of no records of A. reticulatus being preyed 
upon by hawks. On 8 August 2001, we observed a specimen of 
Buteo magnirostris (Falconiformes: Acciptridae) feeding on an 
adult female specimen of A. reticulatus (CEPB/IFSM 123-01; 240.6 
mm SVL), on the south bank of the Uruguai River (27°30'06"S, 
51°42'52"W), municipality of Machadinho, in the State of Rio 
Grande do Sul, Brazil. The hawk was perched on a small rock in a 
pasture and was eating the head of the snake. After 13 min., the 
hawk flew away leaving most of the posterior part of the snake. 

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

Submitted by IVAN FRANCA E SOUZA, WILIAN VAZ 
SILVA, PABLO VINICIUS C. MATHIAS and NELSON 
JORGE DA SILVA JR., Laborat6rio de Herpetologia and 
Laborat6rio de Ornitologia, Centro de Estudos e Pesquisas 
Biologicas, Universidade Catolica de Goias, Ave. Universitaria, 
1440, Setor Universitario, 74.210-010, Goiania, Goias, Brazil (e-
mail: souzai@terra.com.br).  

BOTHROPS INSULARIS (Golden Lancehead). DIET. Accu-
rately determining prey selection and foraging events is essential 
for a complete understanding of predator foraging ecology and 
their impact on prey communities (MacGregor and Reinert 2001. 
Herpetol. Rev. 32:170-172). Some snakes living on small islands 
have relatively limited sympatric prey items available, and some-
times depend on seasonal bird migrations, e.g. Macrovipera 
schweizeri (Nilson et al. 1999. Amphibia-Reptilia 20:355-375) 
and Gloydius shedaoensis (Sun et al. 2001. Biol. Cons. 97:387-
398). On 20 November 2001 (1800 h) at Queimada Grande, a tiny 
island off the southeastern coast of Brazil (24°28'S; 46°40'W), we 
discovered an adult Bothmps insularis (ca. 60 cm total length) 
coiled around a freshly-killed adult Leptotila rufaxilla (Grey-
fronted Dove) on the ground. The head and neck feathers were 
covered with saliva, evidence that the snake had attempted to swal-
low the bird. Diameter at the thickest part of the bird's body was 
ca. 10 cm. However, the prey was apparently too large to be in-
gested by the snake. Interactions between B. insularis and L. 
rufaxilla might be common because this bird is a frequent ground 
forager and as a result might be highly susceptible to predation. 
Campos and Mello Filho (1966. A Folha Medica 52:21-44) re-
ported a similar failed feeding attempt on L. rufaxilla by B. 
insularis. 

Submitted by MARCELO RIBEIRO DUARTE and PAULO 

SERGIO GARRUBO, Lab. de Herpetologia, Institute Butantan, 
Av. Vital Brazil, 1500, CEP 05503-900, Sao Paulo, SP, Brazil; e-
mail (MRD): mrduarte@attglobal.net . 

CLELIA PLUMBEA (Mussurana). NECROPHAGY. On 23 
November 2000, at 2130 h, on a dirt road crossing the coastal 
plain of Pontal do Ipiranga (19 007. 12"S, 39°46'72"W), munici-
pality of Linhares, Espirito Santo state, Brazil, the first author 
found a female Clelia plumbea (61.5 cm SVL; 78.5 cm TTL) 
with the tail of another snake protruding from its mouth. The C. 
plumbea was immediately collected and placed in a bag, where it 
promptly regurgitated its meal, a male specimen of the semi-
aquatic snake Liophis miliaris (49.5 cm SVL; 59 cm TTL). The 
L. miliaris was apparently a road-kill (its body was flattened and 
appeared to have been run over by a car), which means it was 
already dead when found by the C. plumbea. The C. plumbea 
was subsequently deposited (along with its stomach contents) at 
the collection of the Museu de Zoologia Mello Leitao (MBLM 
729) in Santa Teresa, Espirito Santo, Brazil. 

At the time the above event was observed, the entire surround-
ing pasture area (which is situated on a lower level compared to 
the road) was flooded, as is typical during the rainy season at this 
area. We assume that during this period the available habitat area 
and the food supply for many organisms is reduced, which could 
favor dietary shifts (such as facultative necrophagy) in some preda-
tory species. Several other snake species have been observed to 
use the road as their main habitat for foraging during the rainy 
period in this area (R. L. Teixeira, pers. obs.). 

Occasional necrophagy has been previously recorded in a few 
Brazilian snakes (Sazima and Strussmann 1990. Rev. Brasil. Biol. 
50:463-468), as well as in several other species of snakes world-
wide (e.g., Bedford 1991. Herpetofauna 21:35-36; Hamel 1996. 
Herpetol. Rev. 27:43; Mora 1999. Herpetol. Rev. 30:102; Sajdak 
and Sajdak 1999. Herpetol. Rev. 30:229; Shine 1986. Copeia 
1986:424-437). This note adds C. plumbea to the list of snake 
species that can be considered occasional scavengers. 

We thank Anibal Melgarejo, Ronaldo Fernandes, and Daniel S. 
Fernandes for confirming the identification of both snakes, and 
the Conselho Nacional do Desenvolvimento Cientifico e 
Tecnologico (CNPq) for the graduate fellowship to the second 
author (process # 143607-98/7). 

Submitted by ROGERIO L. TEIXEIRA, Museu de Biologia 
Mello Leitao, Av. Jose Ruschi 4, 29650-000, Santa Teresa, ES, 
Brazil, and DAVOR VRCIBRADIC, Setor de Ecologia, Institute 
de Biologia, Universidade do Estado do Rio de Janeiro, Rua Sao 
Francisco Xavier 524, 20550-019, Rio de Janeiro, RI, Brazil. 

CLONOPHIS KIRTLANDH (Kirtland's Snake). AGGREGAT-
ING BEHAVIOR and SITE FIDELITY. Little is known about 
reproductive cycles or social behavior in Clonophis kirtlandii. Most 
information is anecdotal; a published report of communal den-
ning in C. kirtlandii exists (Conant 1943. Amer. Midl. Nat. 29:313-
341). Fitch (1970. Univ. Kansas Mus. Nat. Hist. Misc. Pub. 52:1-
247) did not mention fall copulation in C. kirtlandii, but Ernst and 
Barbour (1989. Snakes of Eastern North America. George Mason 
University Press, Fairfax, Virginia. 282 pp.) suggested females 
may produce more than one. litter per year. Minton (2001. The 
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Amphibians and Reptiles of Indiana. IndianaAcademy of Sciences, 
Indianapolis, Indiana. 404 pp.) mentions a 30 July parturition date, 
which may indicate fall copulation, and refuge/site fidelity. 

At 1410 h on 17 September 2001 we encountered four adult C. 
kirtlandii occupying a single crayfish burrow in Will County, Illi-
nois, USA. The sky was overcast with sporadic light rain and an 
air temperature of 19.6°C. The site is graminoid-dominated re-
stored prairie with a perched water table and numerous crayfish 
(Fallicambarus fodiens, Procambarus gracilis) burrows. The first 
snake encountered (adult male, 315 mm SVL, 25.5 g) was found 
at the surface with ca. 1/3 of its anterior down a 22 mm diameter 
crayfish burrow. Closer inspection revealed a second snake be-
neath the first, with its anterior half partially concealed within the 
burrow. This snake, also an adult male (313 mm SVL, 27.5 g) and 
the other were removed from the burrow for examination. Upon 
removal of the two snakes, the head of a third immediately ap-
peared at the burrow entrance. This snake vacated the burrow dur-
ing observation and was another adult male (320 mm SVL, 28.5 
g). After capturing this snake, a fourth C. kirtlandii appeared at 
the burrow opening and slowly began to exit when tapped lightly 
behind the head by one of us. This snake proved to be an adult 
female (355 mm SVL, 27.05 g). Temperature in the burrow at a 
depth of 19 cm was 18°C. The four snakes were retained in the 
laboratory for data collection and photographs. The female shed 
her skin in the collecting bag en route to the laboratory. While 
confined in a 2-1/2-gallon aquarium with paper towel substrate, 
all three males exhibited courtship behavior, e.g., chin rubbing, 
frequent tongue-flicks along the female's body, and tail wrapping. 
When inactive, the snakes coiled in a compact mass under the 
substrate. The courtship behavior continued intermittently until 
21 September, when the four snakes were released at the capture 
site. 

At the same locality in April, two adult female C. kirtlandii were 
found under separate (4 m apart) 1.3 x 1 m corrugated tin sheets 
positioned to survey snakes. Both were identified by unique dor-
sal patterns and scale-clipped subcaudals. The first female (374 
mm TL, 13 g) found 24 April was not recaptured, but the second 
(250 mm SVL, 9.5 g) found 25 April, was found under the same 
cover panel on 26, 27, and 30 April. Similar observations occurred 
previously (D. Mauger, unpubl. data), however four C. kirtlandii 
found under cover panels on successive days from April to June 
1996 were not marked; it was therefore unknown whether they 
represented one or more individuals. 

We thank the Illinois Department of Natural Resources for Sci-
entific Collecting Permit No. A01.0132 issued to TGA. 

Submitted by THOMAS G. ANTON, Division of Amphibians 
and Reptiles, Field Museum of Natural History, Chicago, Illinois 
60605, USA, DAVID MAUGER, Forest Preserve District of Will 
County, 22606 South Cherry Hill Road, Joliet, Illinois 60434, USA, 
CHRISTOPHER A. PHILLIPS, MICHAEL J. DREZLIK, 
JOHN E. PETZING, ANDREW R. KUHNS and JENNIFER 
M. MUI, Illinois Natural History Survey, Center for Biodiversity, 
607 East Peabody Drive, Champaign, Illinois 61820, USA (e-mail 
[TGA]: TAnton2963@aol.com ). 

CROTALUS ATROX (Western Diamondback Rattlesnake). BE- 
HAVIOR. Most observations of agonistic behavior between con- 
specific male snakes have been made during the mating season 

and have been interpreted as competition "for priority of access to 
females" (Schuett 1994. Zoo Biol. 15:209-221). Schuett (op. cit.) 
proposes that "there is little evidence that fights in nature occur 
over space (territories) or food." 

Here, we report two observations of male-male fighting from 
upland Sonoran desert, 22 km E of Carefree, Arizona, USA, in 
Camp Creek Wash (33°47'N, 11°45'W, 671 m) on the Tonto Na-
tional Forest. At 0930 h on 15 October 1998 two C. atrox (both > 
1200 mm SVL) were observed fighting. Fighting continued for 
ca. 2 min. before the pair, disturbed by the observer's (BLS) pres-
ence, disengaged and attempted to retreat into adjacent vegeta-
tion. Extensive tracks in the sandy wash suggest a lengthy en-
gagement prior to observation. On 3 November 1998, at 1540 h, 
two C. atrox (both ca. 900 mm SVL) were observed fighting for 
ca. 1 min. before the pair, disturbed by the observer's (BLS) pres-
ence, disengaged and retreated into a Neotoma albigula midden. 
In neither case was a female snake found on the surface, though it 
is possible a female may have been present in nearby refugia. In 
addition to our observations, late season male-male fighting has 
been reported on 6 December in a Texas population (Klauber 1972. 
Rattlesnakes: Their Habits, Life Histories, and Influence on Man-
kind. Univ. of California Press, Berkeley. 1533 pp.) and a photo-
graph of fighting that appears in Lowe et al. (1986. The Venom-
ous Reptiles of Arizona. Arizona Game and Fish Department, Phoe-
nix. 115 pp.) was taken on 29 October (Brent Martin, pers. comm ) 
In upland Sonoran desert of central and southern Arizona, C. atrox 
often overwinter in rocky retreats (or N. albigula middens) on hill-
sides or along dry washes (ATH, radiotelemetric observations). 
Here, C. atrox typically exhibit a flurry of mating and male-male 
fighting in March—April at or near the den site, usually prior to 
egress (Roger Repp, pers. comm.). Mating and male-male fight-
ing also occur September—October (Lowe et al., op cit.). Although 
males have been observed with females in November (Roger Repp, 
pers. comm.), the latest date of confirmed copulation is 15 Octo-
ber (Gordon Schuett, pers. comm.). On warm days in winter, male 
C. atrox occasionally make short movements between refugia 
(ATH, radiotelemetric obs.). Thus, although it is probable our ob-
servations are of males fighting for access to females late in the 
fall mating period, considered collectively, they raise the possibil-
ity that from November through February, males might be com-
peting for primary access to refugia occupied by females that will 
be receptive upon emergence in spring. 

Submitted by BRYAN L. STARRETT, 921 Nabors Drive #4, 
James Island, South Carolina 29412, USA (e-mail: 
bvipers@aol.com),  and ANDREW T. HOLYCROSS, Biology 
Department, Arizona State University, Tempe, Arizona 85287-
1501, USA (e-mail: holycow  @asu.edu ). 

CROTALUS CATALINENSIS (Santa Catalina Island Rattleless 
Rattlesnake). REPRODUCTION. Crotalus catalinensis is en-
demic to Isla Santa Catalina (25°39'N, 110°49'W), Baja Califor-
nia Sur, Mexico. The biology of this species was summarized by 
Beaman and Wong (2001. Cat. Am. Amphib. Rept. 733.1-733.4). 
Information on C. catalinensis reproduction is in Grismer (2002. 
Amphibians and Reptiles of Baja California Including its Pacific 
Islands and the Islands in the Sea of Cortes, University of Califor-
nia Press, Los Angeles, xiii + 399 pp.). The purpose of this report 
is to present information on the testicular and ovarian cycle from 
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a histological examination. 
Reproductive data are presented from six C. catalinensis col-

lected from 1962-1974. The posterior portion of each snake was 
opened by a mid-ventral incision to expose the gonads. The left 
ovary or left testis and vas deferens were removed for histological 
examination. Gonads were dehydrated in a graded series of etha-
nol, cleared in toluene and embedded in paraffin. Histological sec-
tions were cut at a thickness of 5 pm, mounted on slides and stained 
with hematoxylin and eosin counterstain. Oviductal eggs from one 
pregnant female were measured and counted (histological exami-
nation of the eggs was not performed). 

Three females collected 27 April (San Diego Society of Natural 
History, SDSNH 48020, SVL 753 mm), 24 June (California Acad-
emy of Sciences, CAS 14000, SVL 560 mm), and 25 June (SDSNH 
53052, SVL 540 mm) did not exhibit yolk deposition (= second-
ary vitellogenesis sensu Aldridge 1979. Herpetologica 35:256-
261). One female (SDSNH 44353, SVL = 662 mm) collected 19 
April contained four oviductal eggs (12-16 mm length). The pres-
ence of non-vitellogenic females during the reproductive season 
suggests that not all females are reproductively active every year. 
Frequency of reproduction in rattlesnakes is apparently variable 
with some populations producing litters each year (Fitch 1985. 
Misc. Pub. Mus. Nat. Hist., Univ. Kansas 76:1-76; Fitch and Pisani 
1993. Univ. Kansas Occas. Pap. Mus. Nat. Hist. 156:1-24). Bien-
nial, triennial, or quadraennial cycles may occur within the same 
species (Ernst 1992. Venomous Reptiles of North America. 
Smithsonian Institution Press, Washington, 236 pp.). Yearly per-
centages of pregnant females appear related to food abundance 
(Goldberg and Rosen 2000. Texas J. Sci. 52:101-109). While 
gravid C. catalinensis have been observed from mid-July to early 
August, with one female having five early-developing embryos, 
neonates have been observed during mid-August with a female 
collected in early August producing two young (Grismer, op. cit.). 
Cliff (1954. Trans. San Diego Soc. Nat. Hist. 12:67-98) reported 
that a sexually mature female collected in March had not ovu-
lated, however, it was not stated if the follicles were enlarged. 

Two males were examined. The testis from one male, (SDSNH 
44353, SVL = 698 mm) collected 19 April was in recrudescence. 
Sertoli cells, spermatogonia, and primary spermatocytes were 
present, while the vas deferens contained sperm from the previ-
ous spermiogenesis. The second male (University of Kansas, 
Museum of Natural History, KU 159591, SVL = 750 mm), col-
lected 27 August, was undergoing spermiogenesis. Clusters of 
metamorphosing spermatids lined the seminiferous tubules. The 
vasa deferentia contained sperm. These observations suggest the 
testicular cycle of C. catalinensis is similar to that of other North 
American rattlesnakes (Goldberg 1999. Texas J. Sci. 51:31-36; 
Goldberg 2000. West. N. Am. Nat. 60:98-100; Goldberg and 
Rosen, op. cit.), which have a summer—autumn period of sperm 
production (spermiogenesis) followed by a spring-early summer 
period of regression and renewal (recrudescence) for the next pe-
riod of spermiogenesis. 

We thank Bradford Hollingsworth (SDSNH), John Simmons 
(KU), and Jens Vindum (CAS) for permission to examine speci-
mens. 

Submitted by STEPHEN R. GOLDBERG, Department of 
Biology, Whittier College, Whittier, California 90608, USA and 
KENT R. BEAMAN, Section of Herpetology, Natural History 

Museum of Los Angeles County, 900 Exposition Boulevard, Los 
Angeles, California 90007, USA. 

CROTALUS PRICEI (Twin-spotted Rattlesnake). WINTER 
ACTIVITY. We tracked three Crotalus pricei (two males and one 
female) monthly using implanted temperature-sensitive 
radiotransmitters during September 1997—April 1998 in Arizona's 
Chiricahua Mountains, USA (elevation range = 2530-2700 m). 
For reference, mean temperature at 1.5 m above ground (T.„) be-
tween 20 November 1998 and 20 February 1999 was 5.8°C at the 
lowest elevation site. At least one snake was visible during each 
tracking period in all months except February, when we were un-
able to access the area because heavy snowfall. 

In mid- to late October, the two males moved from talus slopes 
where they had spent the previous months to new talus slopes. 
Each selected relatively warm locations near the edge of the talus 
slope where snowmelt was rapid. At one of these sites on 15 De-
cember, the substrate (talus) temperature (T s) was 41.6°C (T., = 
15.6°C). 

The female snake spent the winter off talus. Like the males, she 
moved into her winter area in mid-October. She remained in a 
location densely vegetated with ground cover (mostly Eriogonum 
jamesii) until at least mid-December. From mid-January to mid-
March, she was under a surface rock. 

The female snake moved at least 11.1 m between 15 December 
and 13 January. One of the male snakes moved 7.5 m during No-
vember, and the other moved at least 1.2 m every month. We never 
observed conspecifics near radiotelemetered animals in the win-
ter, suggesting that they overwintered singly. 

Body temperature (T b), T8,„ and Ts  were recorded when snakes 
were located (range = 0922-1538 h). Between November—April, 
Tb  averaged (mean ± SE) 18.5 ± 2.2°C (N = 13, range = 5.0-
29.8°C). Ts  at C. pricei locations was substantially warmer than 
T., (Ts  - T., = 7.12 ± 2.21°C); Tb  did not differ significantly from 
Ts  - Ts  = -1.02 ± 2.54°C). Mean T b  of C. pricei during Decem-
ber—February (16.1 ± 3.2°C) was slightly higher than T b  reported 
for C. atrox and C. tigris during the same months at much lower 
elevations (689-756 m) in Arizona (Beck 1995. J. Herpetol. 
29:211-223). 

This research was funded by an IIPAM grant (197040) from the 
Arizona Game and Fish Department (AGFD) Heritage Fund. All 
animals were handled under AGFD Scientific Collecting Permits 
and an IACUC-approved protocol. We thank D. Swann, C. 
Goldberg, and J. Lovich for helpful comments. 

Submitted by DAVID B. PRIVAL, MATTHEW J. GOODE, 
School of Renewable Natural Resources, 104 Biosciences East, 
University of Arizona, Tucson, Arizona 85721, USA, and CECIL 
R. SCHWALBE, USGS Sonoran Desert Field Station, 125 Bio-
sciences East, University of Arizona, Tucson, Arizona 85721, USA. 

CROTALUS TRANSVERSUS (Cross-banded Mountain Rattle-
snake). ENDOPARASITES. The cross-banded rattlesnake, Cro-
talus transversus is known only from Distrito Federal and Morelos, 
Mexico (Flores Villela and Gerez 1994. Biodiversidad y 
Conservacion en Mexico: Vertebrados, Vegetacion y Uso del Suelo, 
Comision Nacional para el Conocimiento y Uso de la Biodiversidad 
y Universidad Nacional Autonoma de Mexico, Ciudad 
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Universitaria, Mexico, D.F., 439 pp). There are, to our knowledge, 
no reports of endoparasites from this species. The purpose of this 
note is to report a nematode species from C. transversus. 

One adult female C. transversus was collected July 1998 in the 
vicinity of Presa Iturbide (19°31'N, 99°30'W), State of Mexico, 
Mexico. It was maintained in captivity until October 1999 and 
released. Feces were collected, preserved in 95% ethanol, and later 
examined with a dissecting microscope. Two female nematodes 
were found, placed separately on a glass slide and cleared in a 
drop of concentrated glycerol. Each nematode was found to pos-
sess the bivalved buccal cavity characteristic of the genus 
Kalicephalus. Further examination revealed the nematodes to be 
prodelphic (ovaries parallel and anterior to vulva), to possess a 
rounded esophagus with the excretory pore at the level of greatest 
esophageal width, and to have a breviconical tail with a terminal 
spike. These characteristics are consistent with the description of 
Kalicephalus costatus as provided by Schad (1962. Can. J. Zool. 
40:1035-1065). The nematodes were placed in a vial of 70% etha-
nol and deposited in the United States National Parasite Collec-
tion, USNPC, Beltsville, Maryland as USNPC 91754. 

Although K. costatus is world-wide in distribution and has been 
reported in a variety of snake species from North and South 
America (Baker 1987. Mem. Univ. Newfoundland, Occas. Pap. 
112:1-325), it is known from only one other rattlesnake, C. durissus 
(Schad, op. cit.). Crotalus transversus is a new host record and 
Mexico is a new locality record for K costatus. 

Submitted by STEPHEN R. GOLDBERG, Department of 
Biology, Whittier College, Whittier, California 90608, USA, 
CHARLES R. BURSEY, Pennsylvania State University, 
Shenango Campus, Department of Biology, Sharon, Pennsylva-
nia 16146, USA, and JOSE L. CAMARILLO -RANGEL, 
Laboratorio y Coleccion de Herpetologia, Conservacion y 
Mejoramiento del Ambiente, A.P. 314, Tlalnepantla, Estado de 
Mexico, Mexico. 

DRYMARCHON CORALS COUPERI (Eastern Indigo Snake). 
COMBAT RITUAL. The eastern indigo snake (Drymarchon 
corals couperi), a large colubrid native to the southeastern United 
States, breeds from October through February, with a peak in breed-
ing between mid-November and late December (based on repro-
ductive behavior in captivity) (Speake et al. 1987. In Odom et al. 
[eds.], Proc. Third Southeast Nongame and Endangered Species 
Symposium, pp. 84-88. Georgia Dept. Nat. Resour. Game and 
Fish Div., Atlanta, Georgia). Aggressive behavior between male 
Eastern Indigo Snakes during the breeding season might lead to 
combat or cannibalism (Moler 1992. In Moler [ed.], Rare and En-
dangered Biota of Florida – Vol. 3: Amphibians and Reptiles, pp. 
181-186. Univ. Press of Florida, Gainesville, Florida). Here I de-
scribe a combat ritual between two adult male indigo snakes ob-
served under field conditions. 

On 20 November 2000 at 1230 h (weather clear, sunny, slight 
breeze, air temperature 14°C; overnight low on 19 November was 
6°C) I discovered a pair of adult Eastern Indigo Snakes together 
near the entrance to an abandoned, adult-sized Gopher Tortoise 
(Gopherus polyphemus) burrow in Evans County, Georgia, USA. 
From a distance of 6 m, the snakes were observed continuously 
for the next 10 min. I then captured both snakes; later the same  

day they were measured, probed to determine sex, and marked as 
part of an ongoing mark-recapture study. Both snakes were males 
(169 cm SVL/2.96 kg; 183 cm/3.41 kg). The larger male was sub-
sequently found on the surface near an adult female indigo snake—
at a tortoise burrow 471 m to the north—on 29 January 2001. 

The entire time the snakes were observed together, the anterior 
portions of their bodies were entwined and both snakes were in 
constant motion; the tails of both snakes extended into the tortoise 
burrow. During most of my observation, the heads of both snakes 
were lifted vertically 30-60 cm above the ground, often swaying 
in tandem; by pressing with their chins/necks, each snake attempted 
to force the other snake toward the ground ("topping" as described 
by Gillingham 1987. In Seigel et al. [eds.], Snakes: Ecology and 
Evolutionary Biology, pp. 184-209. Macmillan Publishing, New 
York). On several occasions both snakes toppled to the ground, 
only to again soon elevate. Although biting might occur during 
Eastern Indigo Snake combat under captive conditions (D. 
Alessandrini, pers. comm.), biting was never observed. Gillingham 
(op. cit) mentions that biting, when exhibited, is of short duration 
and occurs just prior to the end of a combat encounter. In this 
instance, I interrupted by capturing the snakes before the conclu-
sion of their combat encounter. 

This indigo snake study is being conducted with the permission 
of the Georgia Department of Natural Resources (Scientific Col-
lecting Permit 29-WMB-00-132). 

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

GOMESOPHIS BRASILIENSIS (NCN). REPRODUCTION 
and DIET. Gomesophis brasiliensis is an aquatic, Brazilian en-
demic snake and is a member of tribe Tachymenini (Amaral 1932. 
Memorias do Instituto Butantan 52:91-92; Bailey 1967. 
Herpetologica 23:151-161). Aside from scarce and conflicting 
statements (see Amaral 1932, op. cit.; Amaral 1978. Serpentes do 
Brasil. Melhoramentos/Univ. Sao Paulo, Brazil, 246 pp.) no in-
formation is available on the biology of this snake. We present 
herein data on sexual dimorphism, mode of reproduction, repro-
ductive cycle and food habits based upon the dissection of 71 speci-
mens from southeastern and southern Brazil housed in the collec-
tion of the Instituto Butantan (IB). 

Sexual maturity is attained at similar snout–vent lengths (SVL) 
in males and females: adult males averaged 355.6 mm (SD = 60.8, 
range 267-455 mm, N = 27) and females averaged 337.0 mm (SD 
= 53.7, range 261-475 mm, N = 27). There were no significant 
differences in SVL and relative head size between sexes (SVL: U 
= 289, p = 0.270, N = 54; head size: t-test of residuals: t = 0.45. p 

= 0.656, N = 48). 
Gomesophis brasiliensis is a live-bearer as already recorded for 

other members of Tachymenini (Ferrarezzi 1994. In Nascimento 
et al. [eds.], Herpetologia do Brasil 1, pp. 81-91. Fundacao 
Biodiversitas and Ezequiel Dias. Belo Horizonte). Females with 
vitellogenic follicles appeared from August to February (Fig. 1). 
Three females with oviductal embryos were collected in Decem-
ber (N = 1) and March (N = 2) (Fig. 1). Eight presumed hatchlings 
(112 –123 min SVL) were collected in February and March. Thus, 
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FIG. 1. Seasonal variation in the diameter of the largest ovarian follicle 
in adult Gomesophis brasiliensis females. Open circles represent oviduc-
tal embryos. 

the reproductive cycle of G. brasiliensis is seasonal, with vitello-
genesis and gestation occurring throughout the rainy season and 
recruitment of juveniles at the end of rainy season and onset of the 
dry season. 

Eleven specimens had earthworm chetae in their hindguts. A 
suggestion was made that G. brasiliensis preys on earthworms 
and insects (Amaral 1932, op. cit.), but later Amaral (1978, op.cit.) 
stated that G. brasiliensis prey on lizards and small rodents. Our 
data indicate that G. brasiliensis feed primarily if not exclusively 
on earthworms, and thus the number of goo-eaters (Greene and 
Cadle 1994. In Ricklefs and Schluter [eds.], Species Diversity in 
Ecological Communities—Historical and Geographical Perspec-
tives, pp. 281-293. Univ. of Chicago Press. Chicago and London) 
within xenodontine snakes is here increased by one genus. In the 
Neotropics, species in the genera Atractus and Sordellina, Liophis 
breviceps, and now G. brasiliensis are known to feed largely on 
earthworms (Greene and Cadle, op. cit; Marques 1996. Herpetol. 
Rev. 27:147; Martins and Oliveira 1999. Herpetol. Nat. Hist. 6:78-
150). Most species of Tachymenini feed on frogs and lizards, but 
Tomodon ocellatus, T dorsatus, and G. brasiliensis regularly prey 
on invertebrates (Gallardo 1972. Neotropica 18:57-63; Bizerra 
1998. Historia Natural de Tomodon dorsatus. M.S. dissertation. 
Univ. Sao Paulo, Sao Paulo, SP. 102 pp.; present study). A study 
on phylogenetic relationships within the tribe Tachymenini 
(Bizerra, op. cit.; Franco 1999. RelacOes filogeneticas entre os 
generos da tribo Tachymenini Bailey, (1967) (Serpentes; 
Colubridae). Ph.D. thesis. Univ. Sao Paulo, Sao Paulo, SP., 252 
pp.) indicates that diet based on invertebrates is a derived charac-
ter in this group. 

We thank I. Sazima for incentives and suggestions on this manu-
script and A. M. Mazzoni and C. C. Nogueira for suggestions. We 
thank M. F. Furtado and V. Germano (IB) for allowing dissection 
of snakes under their care. Financial support was provided by the 
FAPESP (00/12339-2). 

Submitted by JULIANA L. OLIVEIRA, Departamento de 
Ecologia, Instituto de Biociencias, Universidade de Sao Paulo. R. 
do Matan, Tray. 14, 321, CEP 05508-900, Sao Paulo, SP, Brazil 
(e-mail: jlima@ib.usp.br),  MICHELA BORGES, Universidade 
Estadual de Campinas, and OTAVIO A. V. MARQUES, 
Laboratorio de Herpetologia, Instituto Butantan. Av. Vital Brazil, 
1500, CEP 05503-900, Sao Paulo, SP, Brazil (e-mail: 
otaviomarques@originet.com.br).  

LEPTOTYPHLOPS HUMILIS HUMILIS (Southwestern Blind 
Snake). BEHAVIOR and POSSIBLE DIET. Blind snakes are 
known to feed on the larvae of various ant and termite species, but 
specific hymenopteran or isopteran species are rarely reported. 
On 22 June 2000 at 2130 h in the boulder fields surrounding 
Cataviria, Baja California, Mexico, an adult L. h. humilis (273+11 
mm) was found immediately adjacent to a series of ant burrows. 
The snake was captured as it was burrowing its head into the loose 
sand around a burrow entrance as well as into the entrance itself. 
The snake was quickly measured and released at the site of cap-
ture, with the snake escaping rapidly into the burrow. No ants were 
seen exiting the burrow, but winged alates were seen at the bur-
row entrance just after the snake's capture. In the morning of 23 
June, several ants were present and identified as Pogonomyrmex 
californicus (Buckley). The burrowing behavior of the snake might 
have been an attempt by the snake to gain chemosensory informa-
tion regarding the identity of the inhabitants of the burrow or might 
have represented the final movements after ingestion of a hy-
menopteran prey. 

Submitted by TRAVIS J. LADUC, Section of Integrative Biol-
ogy, 1 University Station C0930 and Texas Memorial Museum, 
The University of Texas, Austin, Texas 78712-0253, USA (e-mail: 
travieso@  mail.utexas.edu ), and VERONICA LADUC, 7812 
Copano Drive, Austin, Texas 78749, USA. 

MASTICOPHIS FLAGELLUM TESTACEUS (Western 
Coachwhip). CANNIBALISM. The diets of Masticophis flagel-
lum include lizards, small mammals, birds, bird eggs, snakes, in-
sects, and small turtles (Wright and Wright 1957. Handbook of 
Snakes of the United States and Canada. Cornell Univ. Press, 
Ithaca. 2 vol., 1105 pp; Werler and Dixon 2000. Texas Snakes. 
Univ. Texas Press, Austin. 437 pp.). Cannibalism in captivity has 
been reported several times for this species (for review see Mitchell 
1986. SSAR Herpetol. Circ. 15:1-37), but only once before in the 
field, with the field observation limited to a single line, "Another 
[M. flagellum] was caught while swallowing another small 
coachwhip" (Guidry 1953. Herpetologica 9:49-56). This note pro-
vides a second, more detailed, account of cannibalism in this spe-
cies. 

On 27 August 1999, we found a road-killed M. flagellum (TNHC 
60252: 860+300 mm; 225.26 g [without prey item]) on FM 2050, 
3.6 rd mi S U.S. Hwy 59 (USA: Texas: Webb Co.) at 2108 h. 
Upon preserving the specimen the following morning, a smaller 
M. flagellum (TNHC 60253: 455+150 mm; 35 g) was found in-
side the larger snake, anterior of the snake's stomach. The smaller 
M. flagellum did not appear to have any vehicle-induced wounds, 
but we are unsure whether it was alive or dead when consumed 
(head-first) by the larger individual. 

Submitted by TRAVIS J. LADUC, Section of Integrative Biol-
ogy, 1 University Station C0930 and Texas Memorial Museum, 
The University of Texas, Austin, Texas 78712-0253, USA (e-mail: 
travieso@mail.utexas.edu),  and VERONICA LADUC, 7812 
Copano Drive, Austin, Texas 78749, USA. 
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NERODIA SIPEDON PLEURALIS (Midland Water Snake). 
REPRODUCTION. In southeastern Mississippi, Nerodia sipedon 
pleuralis is the most abundant snake associated with the upper 
Pascagoula River System, which consists of the Leaf and 
Chickasawhay Rivers and tributaries thereof. Although N. sipedon 
has been extensively studied in the northern and central portions 
of its distribution, few studies have been conducted on this spe-
cies from the southern extremity of its distribution, and data are 
lacking on reproduction from N. sipedon in Mississippi. In Ala-
bama, N. sipedon bears 12-30 young from July to early Septem-
ber (Mount 1975. The Reptiles and Amphibians of Alabama. Au-
burn, Alabama. 347 pp.). 

As part of a study that required the use of neonatal snakes, gravid 
females of N. sipedon were collected from the Leaf River in Forrest 
and Jones Counties, Mississippi, USA, during the first week of 
July (nine individuals each collected in 1999 and 2001). These 
snakes were maintained in captivity until they gave birth, and were 
thereafter released at their capture sites. Snakes collected in 1999 
and 2001 gave birth from 5 July to 12 July and from 25 July to 10 
August, respectively. Data (expressed as means ± 1 SE) collected 
from these snakes (N = 18) were the following: prepartum mass 
(g) = 245.2 ± 15.9 (177.6-436.7), postpartum mass (g) = 171.3 ± 
12.5 (111.4-319.1), number of offspring = 15.3 ± 0.8 (10-22), 
and relative clutch mass (RCM) = 30.5 ±.1.5 (19.6-37.3). A cor-
relation analysis indicated a significant positive relationship be-
tween prepartum mass (g) of snakes and the number of offspring 
they produced (t = 3.231, df = 16, P = 0.005; Fig. 1). 

Relative to N. sipedon in Alabama, snakes from this study pro-
duced very small litters early in the birthing season. In fact, the 10 
offspring produced by an individual of N. sipedon from this study 
is among the smallest litter size published for this species, with 
the exception of N. s. insularum, which may bear as few as six 
young (Camin and Ehrlich 1958. Evolution 12:504-511). How-
ever, although N. s. insularum attains a total length that is compa-
rable to that of N. s. pleuralis (56-145 cm versus 61-150 cm 
[Tennant and Bartlett 2000. Snakes of North America. Eastern and 
Central Regions. Gulf Publ. Co., Houston, Texas. 588 pp.]), the 
former taxon may bear far more young (50 versus 30 [King 1986. 
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FIG. 1. Scatter plot of the prepartum mass of gravid Nemdia sipedon 
(N = 18) and the number of offspring they produced. 

Copeia 1986:757-772]). Thus, as is typical for most other wide-
spread species of reptiles whose reproductive patterns have been 
studied in different climates, it appears that individuals of N. 
sipedon from warmer climates produce fewer offspring than do 
individuals from cooler climates. Further studies on the demogra-
phy of N. sipedon in southeastern Mississippi are needed to deter-
mine if the small litter size is offset by an earlier age at maturation 
or a larger size of individual offspring. 

Submitted by JOHN G. HIMES and DAVID C. BECKETT, 
Department of Biological Sciences, Box 5018, University of South-
ern Mississippi, Hattiesburg, Mississippi 39406, USA; e-mail 
(JGH): John.Himes@usm.edu ; (DCB): David.Beckett@usm.edu . 

OPHIOPHAGUS HANNAH (King Cobra). JUVENILE DIET. 
Although the diet of Ophiophagus hannah is known to constitute 
snakes and large lizards, especially varanids (David and Vogel 
1996. The Snakes of Sumatra. An Annotated Checklist and Key 
with Natural History Notes. Edition Chimaira, Frankfurt am Main, 
260 pp.; Smith, 1943. The Fauna of British India, Ceylon and 
Burma, Including the Whole of the Indo-Chinese Region. Vol. HI. 
Serpentes. Taylor and Francis, London, xii + 583 pp.), and no spe-
cific information is available for the diet of juveniles. A hatchling 
0. hannah from the village of Webbi, near Mayabunder, Middle 
Andaman Island, Bay of Bengal, India, that was collected on 25 
July 2001 as a road kill (USDZ 2.5176; 400.5 mm SVL), con-
tained a recently- ingested juvenile Lycodon capucinus (USDZ 
2.5177; 255 mm SVL, body width 8.1 mm, and tail length 54 nun). 
The prey was swallowed head-first. 

We thank the Andaman and Nicobar Islands Environmental Team 
for support of field researches and collection from the Andaman 
Islands, Alok Saxena and Mr. Ghramduhari of the Andaman and 
Nicobar Forest Department for permission and facilities, Harry 
Vasanth Andrews for encouragement, and Kelvin Kok Peng Lim 
(USDZ) for curatorial assistance. 

Submitted by INDRANEIL DAS* and SAMEER GHODKE, 
Andaman and Nicobar Islands Environmental Team and Centre 
for Herpetology, Madras Crocodile Bank Trust, Post Bag 4, 
Mamallapuram 603 104, India. *Present address: Institute of 
Biodiversity and Environmental Conservation, Universiti Malay-
sia Sarawak, 94300, Kota Samarahan, Sarawak, Malaysia; e-mail: 
idas@ibec.unimas.my.  

PSEUDECHIS PORPHYRIACUS (Red-Bellied Black Snake). 
DIET. The 1935 introduction and subsequent rapid spread of the 
toxic giant toad (Bufo marinus) in Queensland, Australia is well-
documented (Sabath et. al. 1981. Copeia 1981:676-680; Easteal 
et. al. 1985. J. Herpetol. 19:185-188). It has been suggested that 
apparent density and range declines in anurophagous reptiles (es-
pecially varanid lizards and snakes) are directly attributable to at-
tempted predation on B. marinus (Covacevich and Archer 1975. 
Mem. Qld. Mus. 17:305-310), including P porphyriacus in north 
Queensland (Shine and Covacevich 1983. J. Herpetol. 17:60-69). 
Such claims are unsubstantiated and recent attempts to quantify 
this phenomenon have failed to find any direct impact on 
anurophagous reptiles by B. marinus (Catling et. al. 1999. Wild-
life Res. 26:161-185). Dead snakes with partially ingested toads 

too 
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in their mouths have been found throughout the range of B. marinus 
in Queensland (Covacevich and Archer, op. cit.) but when viewed 
in perspective, such finds are comparatively rare. 

I have collected data from > 2000 snakes from coastal sub-tropi-
cal and tropical Queensland over a nine-year period and have found 
no evidence of predation on B. marinus or of population declines 
that can be attributed to it. In suitable habitat anurophagous snakes 
are common, regardless of B. marinus densities and it appears 
that snakes largely ignore B. marinus as a prey resource. A well-
known exception is the colubrid Tropidonophis mairii, which in-
cludes metamorph B. marinus in its diet but has been recorded to 
die after ingesting comparatively large specimens (Ingram and 
Covacevich 1990. Mem. Qld. Mus. 29:396). A similar pattern has 
been recorded for the toxic native frog Litoria dahlii in northern 
Australia. This frog is ignored as a prey item by all snakes except 
T mairii (Madsen and Shine 1994. Wildlife Res. 21:21-25). Na-
tive Australian fishes rapidly learn to avoid toxic B. marinus lar-
vae within one day of their initial encounter (Crossland 2002. J. 
Fish Biol. 59:319-329), and it would be anticipated that reptiles 
may exhibit similar behavior. 

On 6 June 2001 at 1525 h, a large adult male P porphyriacus 
(1031 mm SVL, 600 g) was found freshly dead in rigor mortis 
directly below the Kareeya Power Station beside the Tully River, 
Tully Gorge, northeast Queensland, Australia (17°45.988'S, 
145°34.640'E). Assuming the snake to have been killed by power 
station staff, I made inquiries and learned that it was found active 
but 'groggy' within the station grounds at noon the previous day. 
It was carried to the edge of the river and released several meters 
from where I discovered its body. Palpation of stomach contents 
revealed two intact sub-adult B. marinus (Fig. 1) (61 mm snout-
ischium length [SIL], 20.5 g; 54 mm SIL, 12 g). This case is inter-
esting because the snake was able to capture and ingest, to stom-
ach level, two relatively large B. marinus and survive > 24 h. 

Toxin levels in B. marinus are known to increase ontogeneti-
cally (Crossland 1998. Herpetologica 54:364-369) and I suggest 
that occasionally individual snakes that are in the habit of ingest-
ing metamorph B. marinus (perhaps because of intraspecific varia-
tion in resistance to B. marinus toxins), swallow larger specimens  

with high toxin levels sufficient to kill the snake. I cautiously sug-
gest that, at least in the Tully area, P porphyriacus may be suc-
cessfully ingesting metamorph B. marinus. It is difficult to ac-
count for the events described in any other way. Both P. 
porphyriacus and B. marinus are common in Tully Gorge and have 
occurred sympatrically for > 60 yrs (Sabath et. al., op. cit.). I urge 
field biologists active in north Queensland to examine gut con-
tents of P porphyriacus whenever the opportunity arises, to ascer-
tain if B. marinus is beginning to become a part of the diets of 
these snakes. Shine (1991. Copeia 1991:120-131) suggests that 
the impression that Tropidonophis is unusual in eating toads might 
reflect the abundance of this snake (relative to sympatric 
anurophagous elapids and pythons) in many of the habitats in which 
toads also are common, and hence the higher probability of ob-
serving predation on B. marinus by Tropidonophis than by other 
snake species. 

The snake (QMJ76648) and toads (QMJ76649-50) are depos-
ited in the Queensland Museum. 

Submitted by SIMON FEARN, School of Biological Sciences, 
James Cook University, Townsville, Queensland, Australia, 4811; 
e-mail: simonfearn@iprimus.com.au.  

RHINOCHEILUS LECONTEI (Long - Nosed Snake). 
ALBINISM. Rhinocheilus lecontei has a large geographic range, 
extending from the southwestern United States through much of 
northern Mexico. There is a single report of albinism for this species 
based on a specimen collected in Durango, Mexico (Hendricks 
1974. J. Herpetol. 8:185), and no records of albinism for the U.S. 
portion of the range. On 19 August 2001 at 2130 h, we found a 
hatchling female R. 1. tessellatus crossing a paved road in Presidio 
County, Texas, USA. The specimen has pink irises and a complete 
lack of black pigment (Fig. 1). 

Fla 1. Adult Pseudechis porphyriacus with two sub-adult Bufo marinus 
palpated from its stomach. The snake died 24 h after ingestion of the 
toads. 

Fla 1. Hatchling albino female Rhinocheilus lecontei tessellatus shown 
with a normally pigmented male specimen for comparison. 

Submitted by ROBERT L. NORRIS, Stanford University 
School of Medicine, Stanford University Medical Center, 701 
Welch Road, Suite C, Palo Alto, California 94304, USA (e-mail: 
bob.norris  @stanford.edu), and MICHAEL BERARDI, 9526 
Amber Dawn, Helotes, Texas 78023, USA (e-mail: 
txherper@aol.com).  
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THAMNOPHIS MARCIANUS (Checkered Garter Snake). SAL-
VAGING PRENEONATES FROM A ROAD -KILL The re-
sults of salvaging unborn or preneonate young of natricine snakes 
from road-killed gravid females does not seem to be recorded in 
the literature. Pope (1952. Snakes Alive and How They Live. The 
Viking Press, New York. 238 pp.) suggested that the young of a 
gravid female live-bearing snake, cut open a few days before nor-
mal birth, would survive, and that snakes are often killed with 
enough force to set any well developed young free. Oliver (1955. 
The Natural History of North American Amphibians and Reptiles. 
V. Van Nostrand Co., Princeton, New Jersey. 359 pp.) agreed, com-
menting that if a female carrying young about to hatch, was vigor-
ously clubbed, her swollen body might burst, releasing the young. 
Accounts of unborn young surviving their mother's death are ex-
emplified by J. T. Burkhart (pers. comm.) who related an account 
of a Thamnophis sp. being run over by a vehicle, expelling nu-
merous young that subsequently crawled away. 

This is a report on salvaging preneonate young from a road-
killed checkered garter snake, Thamnophis marcianus. The speci-
men was collected from Willow Road in extreme northwestern 
Enid, Garfield County, Oklahoma, USA at 2059 h (after dark) on 
29 September 1995. Abdominal movement was observed in the 
snake that did not seem to be characteristic reflex action. The snake 
was hurriedly opened surgically at 2110 h, and 25 preneonate young 
were removed by 2233 h. Seven young exhibited life signs such 
as mouth gaping, tongue flickering, and body movements. 

The total length of the parent female was 65.5 cm. (SVL 51.2 
cm, tail 14.3 cm). Three of the 25 young were accidentally muti-
lated during hasty surgery, and were not measurable, another re-
mained in its embryonic sac and was not measured. Total lengths 
of 21 remaining young varied from 15.1 to 20.4 cm, averaging 
17.9 cm. Total lengths of the five surviving live young was 17.0 to 
20.4 cm, averaging 10.04 cm. Three of these died by 23 Decem-
ber 1995. Two remaining juveniles have survived. 

Specimens were deposited in the museum collections of St. 
Gregory's University, Shawnee, Oklahoma, SGU numbers 510 
(adult female), and young 511-528, 534, 560 and 2038. 

Submitted by RICHARD L. LARDIE, P.O. Box 9002, Vance 
AFB, Enid, Oklahoma 73705, USA. 

Hyla picturata. Colombia: Vereda Guaima, Region del Bajo Anchicaya, 
Valle del Cuaca. Illustration (from a photograph) by Fernando Vargas 
Salinas. 

GEOGRAPHIC DISTRIBUTION 

Instructions for contributors to Geographic Distribution appear in 
Volume 34, Number 2 (June 2003). Additional note: The responsibility 
for checking literature for previously documented range extensions lies 
with authors. Do not submit range extensions unless a thorough litera-
ture review has been completed. 

CAUDATA 

AMBYSTOMA OPACUM (Marbled Salamander). USA: 
VIRGINIA: Scuff Co: Rikemo Lodge, ca. 1 km SW of Dungannon. 
8 May 1999. Christopher S. Hobson, Steven M. Roble, Anne C. 
Chazal. Verified by Richard Hoffmann. Virginia Museum of 
Natural History (VMNH) 10337. One sub-adult was found in a 
small pit (ca. 0.25 m deep) covered by a piece of plywood at 
Rikemo Lodge, situated on a slope just above the floodplain of the 
Clinch River. First record for Scott Co., and first published record 
for southwestern Virginia (Mitchell and Reay 1999. Atlas of 
Amphibians and Reptiles in Virginia. Spec. Publ. No. 1, Virginia 
Department of Game and Inland Fisheries, Richmond, Virginia. 
122 pp.; Tobey 1985. Virginia's Amphibians and Reptiles: A 
Distributional Survey, Virginia Herpetological Survey, Purcellville, 
Virginia, 113 pp.). The nearest published records within the Ridge 
and Valley physiographic province are from Knox Co., Tennessee 
(ca. 160 km SW), and Montgomery Co., Virginia (ca. 180 km NE) 
(Redmond and Scott 1996. Atlas of Amphibians in Tennessee. 
Misc. Publ. No. 12, Center for Field Biology, Austin Peay State 
University, Clarksville, Tennessee, 94 pp.; Tobey 1985, op. cit.). 
This record partially fills a hiatus in the known range for this species 
that includes much of the southern Appalachians. 

Submitted by CHRISTOPHER S. HOBSON (e-mail: 
cshobson@dcr.state.va.us)  and STEVEN M. ROBLE (e-mail -
sroble @ dcr.state.va.us ), Virginia Department of Conservation and 
Recreation, Division of Natural Heritage, 217 Governor Street, 
Richmond, Virginia 23219, USA. 

AMBYSTOMA TIGRINUM TIGRINUM (Eastern Tiger 
Salamander). USA: ILLINOIS: GALLATIN Co: pond NW side York 
Lane and 1.3 km E Pounds Hollow Road (37°36'20"N, 
88°15'34"W). 7 June 2002. Kurt J. Regester and David W. Butler. 
Verified by Ronald A. Brandon. SIUC H-07089. Larval specimens 
collected in Shawnee National Forest wildlife pond. New county 
record (Philips et al. 1999. Field Guide to Amphibians and Reptiles 
of Illinois. Illinois Nat. Hist. Surv. Manual 8, Champaign, Illinois. 
xii + 282 pp.). 

Submitted by KURT J. REGESTER and DAVID W. 
BUTLER, Department of Zoology, Southern Illinois University, 
Carbondale, Illinois 62901, USA. 

CRYPTOBRANCHUS ALLEGANIENSIS ALLEGANIENSIS 
(Eastern Hellbender). USA: TENNESSEE: CHEATHAM CO.: 
Sycamore Creek adjacent to Harris Town Road, ca. 4.0 air miles 
NW of Ashland City (36°19'39"N, 87°05'40"W). 10 July 1996. 
Brian Canada. Austin Peay State University Museum of Zoology 
(APSU 5455 B series of 10 color photos). Verified by David H. 
Snyder. One adult (total length 727 mm) in shallow water (< 10 

Herpetological Review 34(3), 2003 	 255 


