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Miniature temperature-loggers (e.g., HOBO, Watchdog) have 
become valuable tools for herpetologists, and biologists in gen-
eral. Being lightweight and self-contained, miniature temperature-
loggers make it easy to record simultaneously temperatures at sepa-
rate sites. Certain models are waterproof and can be attached to or 
implanted in large organisms, providing detailed profiles of body 
temperature that are otherwise difficult to obtain (e.g., Butler and 
Woakes 2001; Litzgus et al. 1999). In some microhabitats, tem-
perature-loggers can even be used to estimate operative environ-
mental temperatures (Vitt and Sartorius 1999). Miniature tempera-
ture-loggers are accurate and reliable under field conditions and  

are generally easier to program and deploy than larger, more ex-
pensive systems (Mueller and Rakestraw 1995). Although the use 
of miniature temperature-loggers has increased rapidly in the last 
decade, reductions in the size and cost of these devices have not 
kept pace. 

Recently, a novel temperature-logging device has emerged that 
could enhance studies of behavioral and physiological ecology. 
The Thermochron iButton, manufactured by Dallas 
Semiconductors (Dallas, Texas, USA), is a remarkably small and 
light temperature-logger than meets or exceeds the specifications 
of temperature-loggers that are commonly used by biologists. Each 
Thermochron is a mere 5.9 mm thick and 17.4 mm in diameter, 
and has a mass of 3.1 g. The outer casing is stainless steel, 
permitting the unit to function normally during complete 
submersion in water. The Thermochron is powered by an non-
replaceable, internal battery that provides approximately 10 years 
of service (or one million readings). The manufacturer specifies a 
resolution of 0.5°C and an accuracy of ± 1°C within the operating 
range of —20° to 85°C. The thermochron was developed primarily 
as an inexpensive tool for commercial shipping companies to 
document that perishable goods have been stored and transported 
within an acceptable range of temperatures. Current pricing is 
approximately US $14 per unit, and discounts are available for 
purchases of 25 or more units. Thus, the Thermochron is a high-
performance temperature-logger that is approximately 10% of the 
cost of similar products. 

Thermochrons are launched (or "missioned") using free soft-
ware downloaded from the manufacturer's website and hardware 
included in a startup kit (US $25). The interface between a com-
puter (Macintosh or PC) and a Thermochron is established with 
an iButton reader (Blue Dot Receptor, Model DS1402D-DR8), 
which attaches to a serial port. The software (32-Bit iButton-TMEX 
Runtime Environment) provides an intuitive interface that allows 
one to toggle among windows enabling one to mission a logger, 
display the status of the current mission, and report output from a 
mission in progress. A mission "wizard" provides an easy to fol-
low, step-by-step process of starting a mission. Advanced features 
and ranges of settings are almost identical to those offered for 
competing brands of temperature-loggers (e.g., HOBO Temp log-
gers used with BoxCar Pro 4.5, Onset Computer Corporation). 
For example, the output can be obtained in the form of a text file 
or a histogram of temperatures, and each file is marked with a 48 
bit serial number that identifies the logger generating the data. 
Each mission can record up to 2048 data points, at rates ranging 
from one point per min to one point per 255 min. The start of the 
mission can be delayed up to 45 days, so that the user has time to 
position the Thermochron prior to the onset of data collection. 

Thermochrons also possess several unique features. Firstly, the 
Thermochron can add temperatures to the histogram after the maxi-
mum number of time-stamped data points have been stored; there-
fore, the mean temperature and its variance can be obtained for 
durations that far exceed the duration of the mission. Secondly, 
Thermochrons are equipped with an alarm feature that permits 
monitoring the number and duration of deviations from minimum 
and maximum temperatures (set by the user). The alarm feature is 
extremely useful for applications such as monitoring the occur-
rence of lethal temperatures in nests or hibernacula. Lastly, the 
Thermochron features 512 bytes of memory that enables the user 
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to create directories and store the results of a mission. The memory 
feature of the Thermochron is based on EPROM technology, mean-
ing that data can be accessed even after subsequent missions have 
been launched and completed. 

We obtained 170 Thermochrons (Model DS 1921-F51) to evalu-
ate their performance under laboratory and field conditions. A cer-
tified thermometer and a circulating water bath were used to as-
sess the accuracy of Thermochrons over a biologically-relevant 
range of temperatures (5-50°C). The clock of each Thermochron 
and a digital watch were synchronized to ensure that our tempera-
ture readings from the thermometer corresponded temporally to 
the temperature readings of the Thermochrons. One hundred 
Thermochrons were placed in a porous bag and suspended in the 
water bath with the thermometer. Prior to each temperature re-
cording, the temperature of the water bath was stabilized for ten 
minutes. On average, Thermochrons deviated 0.3°C from the ac-
tual temperature. The magnitude of deviation from actual tem-
perature was fairly consistent across the range of biologically-rel-
evant temperatures (Fig. 1). 

To evaluate the effects of prolonged submersion on the perfor-
mance of Thermochrons, we placed 10 loggers in a water bath at 
32°C for a period of one week. Each day we recorded the tem-
perature of the water using a certified thermometer and compared 
this to the temperatures recorded by the Thermochrons. The aver-
age deviation from actual temperature on d 7 (0.3 ± 0.1°C) was 
not significantly different from that measured on d 1 (t = 1.24, df 
= 9, P > 0.05). Therefore, prolonged submergence did not affect 
the operation or accuracy of Thermochrons. 

To assess the reliability of Thermochrons under field conditions, 
60 Thermochrons were used to monitor soil temperatures in the 
Pine Barrens of New Jersey. In June of 2001, Thermochrons were 
buried 6 cm deep at random sites. After 75 days, the loggers were 
exhumed and data were transferred to a laptop computer. None of 
the loggers failed during the study, and the data agreed with soil 
temperatures recorded previously with HOBO data loggers at the 
same locality (Angilletta et al. 2000). 
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Actual Temperature ( °C) 

FIG. 1. Over the range of 5 to 50°C, the accuracy of the Thermochron 
was always better than ± 0.5°C. Accuracy was estimated by calculating 
the absolute value of the difference between the temperature reported by 
a Thermochron and the temperature measured with a certified thermom-
eter. Error bars denote 95% confidence intervals. 

We found the Thermochron iButton to be an accurate and reli-
able device for monitoring temperatures in the laboratory and field. 
Because the Thermochron is much smaller than any other com-
mercially available temperature-logger and can be purchased for 
a fraction of the cost, they will undoubtedly replace many existing 
loggers as the model of choice. Their diminutive size and stain-
less steel exterior enable direct implantation into small organisms 
(Wang and Adolph 1995), making it possible to monitor the body 
temperatures of species that could only be studied previously 
through difficult and time-consuming methods (e.g., cloacal ther-
mometers, radiotelemetry). Their affordable price tag ensures that 
researchers with modest budgets can benefit from the advantages 
that Thermochrons provide. More importantly, researchers with 
ample budgets can ask questions that were logistically impossible 
to answer in the past. With a reasonable budget, one might afford 
to thermally "tag" an entire population of individuals. Similarly, 
environmental monitoring can be carried out at hundreds of ran-
dom sites in addition to those sites of interest (e.g., nest sites), 
permitting powerful experimental designs. Based on our experi-
ence with the Thermochron, we anticipate that this technology 
will have a profound impact on the ways in which researchers 
study the thermal biology of organisms. 

Acknowledgments.—We thank Jacques Veilleux for bringing 
thermochrons to our attention. George Bakken and two anonymous re-
viewers helped to improve the manuscript. 
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To study the population ecology of chelonians, researchers have 
employed numerous trapping methods in different habitats. Pit-
fall traps, when used in conjugation with drift fences, can be an 
efficient method to capture terrestrial reptiles (Bury and Corn 1987; 
Corn and Bury 1990; Gibbons and Semlitsch 1981). Direct meth-
ods for capturing turtles include hand collecting with dip nets, 
snorkeling, and approaching in concealed blinds. Indirect meth-
ods include baited hoop nets, fyke nets, snares, basking traps and 
funnel traps with or without bait (Iverson 1979; Jones 1986; Legler 
1960; Vogt 1980; Vogt and Hines 1982). We used capture-recap-
ture methods for estimating the population size of the Indian black 
pond turtle (Melanochelys trijuga), a semi-aquatic species that is 
terrestrial during the day and forages in water during the night. 
Melanochelys trijuga occurs in the dense tropical rain forests of 
the Western Ghats in southern India. The forest and terrain of the 
Western Ghats present unique conditions in which most of the 
conventional trapping methods do not work satisfactorily. 

We tried to capture M. trijuga using hoop nets, funnel traps, 
fyke nets, basking traps and baited pitfall traps. The success rate 
was generally low for all the devices except baited pitfall traps. 
Hoop nets and the fyke nets did not work in the shallow and fast 
flowing streams in our study area, and basking traps were ineffec-
tive because these turtles do not bask. Funnel traps did catch some 
turtles, but the bait got either mixed up or washed off in water. 
Terrestrial pitfall traps were more effective in catching turtles, es-
pecially when used in conjunction with drift fences. However, we 
encountered problems with non-target animals such as owls, rap-
tors, and otters taking bait from pitfall traps. 

To sample this unusual turtle from this imposing habitat, we 
had to design our own traps. In this paper we describe two traps 
that were designed to address two of our needs: 1) an aquatic trap 
that allows thorough sampling of turtles while they are active (float-
ing pitfall trap); and 2) a terrestrial trap in which the bait is pro-
tected from non-target animals (see-saw trap). 

Floating Pitfall Trap.—We constructed traps from leak-free 
vegetable oil cans (23 x 23 x 45 cm) made of galvanized iron, 
which are locally available. The top of the can was cut open and 
4-5 kg of stones were added for ballast. "Thermocol" polystyrene 
sheets (4-cm thick, manufactured by Pidilite Industries Ltd., 
Mumbai, India) were used to make the boarding platform. A 1 m 2 

 sheet served as the boarding platform, with a 30 x 30 cm square 
hole cut in the center (Fig. 1A). The sheet was attached to the top 

A 

B 

FIG. 1. (A) Front view of the floating pitfall trap. (B) Diagram of float-
ing pitfall traps set in a series. 

of the can with thin metal wires in such a manner to allow the can 
to move freely within the hole. The traps were anchored at a 
location with stay wires, singly, or several strung together (Fig. 
1B). We used chicken viscera to bait the trap. Turtles were at-
tracted by the bait at night, climbed onto the boarding platform, 
and in an attempt to reach the bait fell into the can. This trap was 

Alighting board 

A 

B 

FIG. 2. (A). Diagram of a see-saw trap. (B) Cutaway side view of a see-
saw trap. 
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TABLE 1. Capture efficiency of the two new traps as compared with the conventional pitfall traps. 

Trap Type Bait Number of traps Trap nights Turtles captured Trapping efficiency 

Pit fall Chicken Viscera 140 8400 452 53.8 
None 5 280 2 7.1 

See-Saw Chicken Viscera 150 4500 416 92.4 

None 5 150 1 6.7 

Floating pitfall Chicken Viscera 25 125 10 80 

None 5 25 0 0 

handy for us to capture turtles in shallow and flowing water. It 
attracted turtles when they were in water but kept the bait dry and 
exposed so the odor would continue to attract more turtles. How-
ever, the trap would sink if there was a puncture in the can, and 
would get washed away if not anchored properly. 

See-Saw Trap.—The same empty oil cans described above with 
its top cut open was used to make this trap. A wooden see-saw 
board measuring 45 x 20 cm was inserted through the top so that 
two-thirds of the board remained outside. A metallic counter weight 
was attached to inner end of the board (Fig. 2A). The board was 
loosely hinged to the sides of the can with two galvanized iron 
nails and was positioned in such a way that it swung freely like a 
see-saw. The can was then placed on its side so that a turtle could 
climb into the mouth of the trap (Fig. 2B). As the turtle entered the 
can, the board dropped, trapping the turtle inside the can. Again 
we used chicken viscera as bait. This trapping method was espe-
cially useful to us as we could trap the turtles when they were on 
land or were returning to the water. This trap is light and can be set 
easily, then can be transported to other sites after use. The trap 
covers the bait and prevents it from being taken away by non-
targeted animals. In addition this trap can capture more than one 
animal at a time. 

Laboratory Testing.—First we tested the utility of both these 
traps in controlled conditions at the Department of Applied Zool-
ogy, Mangalore University, Mangalore (Karnataka, India). We used 
an existing pond measuring 10 x 5 x 3 m where we kept 10 black 
pond turtles for more than a year. Four see-saw traps were set 
along the shoreline of the pond and two were set a few meters 
away. All were baited with chicken viscera, and all remained set 
for five days. All six traps captured turtles. Later, we set two float-
ing pitfall traps in the tank, also baited with chicken viscera. Both 
of these traps caught turtles the first night of trapping. 

Field Testing.—We field-tested these traps at the Neria field 
station (12°58'N and 75°26'E), and compared capture rates with 
capture rates from pitfall traps. The traps were set along the course 
of two perennial, first order streams, which pass thorough dense 
tropical rain forests. We analyzed the trapping results of 140 pit-
fall traps, 150 see-saw traps and 25 floating pitfall traps (Table 1). 
These traps were baited with chicken viscera. A total of 60 pitfall 
traps were laid along the banks of hill steams in different habitat 
types, 40 were laid 10 m away from the stream and another 40 
were laid 20 m away from the stream. No drift fences were used in 
the trials. The see-saw traps were laid randomly along the banks 
of the stream, but their locations were marked with wooden stakes. 
The floating pitfall traps were anchored randomly in side pools  

and deeper regions of the stream. In addition to these baited traps, 
a smaller set of traps were set without bait (Table 1). All trials 
were conducted in the dry season only (November to May). 

We evaluated the success of the traps by converting the result 
into the number of turtles trapped per 1000 trap days. The see-saw 
trap had a capture index of 92.4 and proved to be the most effi-
cient (Table 1). The floating pitfall trap was the second most effi-
cient with an index of 80, and the pitfall trap had an index value of 
only 51.7 (Table 1). 

The two traps described here have since been used successfully, 
in combination with baited pitfall traps with drift fences made of 
aluminum, in our efforts to estimate population density of the black 
pond turtle. 

Acknowledgments.—We thank Ullas K. Karanth of Wildlife Conserva-
tion Society, New York for technical help and John G. Frazier for moti-
vating the first author. The study was supported by grants from the 
MacArthur Foundation and the Wildlife Conservation Society. We are 
grateful to the Hebbar family and the staff of the Neria Estates Pvt. Ltd. 
for their cooperation in the field. 
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Individual size remains an important part of any study of rep-
tiles and amphibians, be it systematic or ecological, with count-
less studies demonstrating the importance of measurements of body 
length in most taxa (snout to tail tip, snout–vent length, etc., e.g., 
Lowcock et al. 1992; Scolaro et al. 1985; Vrcibradic and Rocha 
1996). However, very few studies have included measurements of 
live caecilians (Amphibia: Gymnophiona), relying instead on ex-
ternal measurements from museum specimens. For example, 
Gudynas et al. (1988:16) found that all body measurements were 
significantly correlated with total length in the semi-aquatic cae-
cilian, Chthonerpeton indistinctum: "of 14 significant correlations, 
eight presented coefficients greater than 0.8." In ecology, size range 
can be useful in comparisons between populations, and the com-
bination of length and mass is often used to infer the relative con-
dition of individuals over time or between populations. 

During ecological fieldwork there is a constant trade-off between 
collecting as much information as possible, and the reduction of 
handling time of each individual animal. Ultimately, it is the welfare 
of the animal that must remain paramount, especially when the 
normal behavior of the individual is a necessary requirement (such 
as in mark-recapture experiments). Thus, when an animal is alive, 
it is not possible to take the ideal full complement of measurements; 
this makes the precision of measurements that are taken all the 
more important. Of the numerous publications that include 
morphometric measurements of live animals, few test to see 
whether such measurements are repeatable. We believe that testing 
for repeatability of measurements from live animals should be an 
integral part of any ecological study that relies on morphometric 
data. 

We consider three conditions important when undertaking 
measurements from a collection of live animals. Firstly, 
measurements should be taken by a single operator. Multiple 
operators tend to have undesired confounding effects on 
measurements, note taking, and behavior of animals. Secondly, 
anesthetic should not be used simply to measure an animal. We  

realize that some procedures require anesthetics (e.g., tagging) and 
it would seem prudent to take measurements from an animal at 
such a time. Lastly, we believe that the method chosen should be 
consistent for future comparison of data. A mixture of data taken 
with various methods and when animals are under different 
conditions (e.g., conscious versus unconscious) are likely to be 
less repeatable. 

There are only two principal methods to determine the length of 
elongate amphibians and reptiles, although we are aware that there 
are variations on each theme. 

1. A fixed rule with calibrated marks to which the animal is 
straightened, often having to measure the animal in parts as 
its movements allow. Variations on this theme range from a 
simple ruler to a rigid calibrated tube through which a live 
animal is persuaded to move. 

2. The string method, in which string is placed along the length 
of the animal. The length of the string is then retrospectively 
determined. 

The consistent difference between these methods, including all 
their variants, is that in the first, the measurement apparatus is 
fixed and, in the second, it is flexible. From a theoretical viewpoint 
the first method suffers from the problem that animals are not 
straight and forcibly straightening an animal is bound to lead to 
errors. Although a tube might seem an ideal way to measure 
elongate animals, animals tend not lie straight within tubes and in 
some burrowing taxa (including some caecilians) total length can 
vary during movement (see Gans et al. 1978; O'Reilly et al. 1997). 
The string method can also be problematic, especially when 
measurements need to be taken by a single operator, for example 
when venomous snakes or slippery caecilians are to be measured. 

The magnitude of measurement error in morphometric characters 
is often surprisingly high (Merila and Bjorklund 1995 and 
references therein). During our fieldwork with the caecilian, 
Chthonerpeton indistinctum (and previous fieldwork by GJM with 
caecilians, MDB with snakes, and JBS with amphisbaenids) we 
have experienced considerable difficulty using the aforementioned 
methods. In particular, we were concerned that measurements using 
our preferred method—a fixed ruler—were not repeatable. We 
decided to test this hypothesis by statistical analysis of repeated 
measures, using the caecilian Chthonerpeton indistinctum as a 
model. We also compare the fixed ruler to another method using 
the flexible string principle, involving images acquired with a 
digital camera. At the same time we tested the repeatability of 
field methods to measure mass, with spring balances and a digital 
balance. 

TABLE 1. Informal terms to describe the measure of repeatability 
from Martin and Bateson (1986). Note that these can only be used if 
results are statistically significant. 

Term 

r less than 0.2 
	

Slight repeatability 

r between 0.2 and 0.4 
	

Low repeatability 

r, between 0.4 and 0.7 
	

Moderate repeatability 

r. 	0.7 and 0.9 
	

High repeatability 

r, greater that 0.9 
	

Very high repeatability 

Herpetological Review 34(1), 2003 	 35 



The semi-aquatic caecilian Chthonerpeton indistinctum was 
collected by excavation during ecological field studies in May 2001 
from the Litoral Norte region of Rio Grande do Sul, Brazil. It was 
necessary to transport 19 specimens from two localities to the 
laboratory to assess the suitability of marking techniques (see 
Donnelly et al. 1994; Measey et al. 2001), and it was during this 
period that the following procedures were made. 

To test for repeatability and measurement error in measurements 
of total length and mass, all 19 animals from both localities were 
used. Caecilians were temporarily placed within individual 
containers with a small amount of the substrate in which they were 
captured. Each container was labeled with a number (1 to 19) and 
a letter to denote the site of collection. Random numbers were 
generated using a hand-held calculator to determine the order in 
which each animal was measured Animals were treated as if 
measurements were being taken in the field. Thus, individuals were 
carefully removed from their containers, cleaned of excess mud 
(if necessary), placed onto paper towel to remove excess moisture, 
weighed and then measured before being replaced. Note that were 
animals to be multiply measured and then replaced, this would 
constitute pseudoreplication. To avoid potential inter-operator bias, 
each procedure was carried out by a single operator (1, 2, and 3 by 
GJM, 4 by JBS): 

1. Total live mass was measured using an ACCULAB ® Pocket 
Pro® 250-B (Sartorius Group, Denver, USA), taped with a 
plastic dish on top of the pan. The animal was placed entirely 
within the dish and the mass of the stabilized reading recorded. 

2. Total length was measured using a fixed plastic ruler with 
divisions in mm. The animal was placed venter first to the 
zero end of the ruler. If calmly handled the animal responded 
by relaxing the posterior body portion, allowing relatively 
swift measurement of at least two thirds of the body length. 
The length of this portion was noted on the ruler. The anterior 
third required some coercion of the animal to lie along the 
ruler, especially the head and collar region, although minimum 
manipulation was used to obtain the total length. 

3. Two PESOLA®  (Pesola, Switzerland) precision spring-
balances (10g and 100g) were suspended from a fixed point 
and zeroed with a length of clear plastic folded to form a sling 
(ca. 150 x 150 mm, cut from a plastic bag) in which the animal 
was placed. The measurement of total live mass was then read 
from the scale. 

4. An Olympus C-2100 digital camera was mounted on a tripod 
0.5 m from a piece of laminated graph paper. Animals were 
placed in the center of the graph paper and an exposure made 
as soon as the caecilian lay in a single plane on the plastic. 
For most animals the exposure could be made within a couple 
of seconds as the animal was carefully placed. Occasionally 
the animal coiled around itself and it was necessary to 
reposition it before making an exposure. The image was saved 
as a JPEG file onto a personal computer and was later written 
to a CD. The image was loaded into Image Tool software (for 
Windows, Version 2.0). Image Tool is freeware, and the current 
version can be downloaded from the internet (Wilcox et al. 
1997). 

Each image was magnified by a ratio of 1:2 for calibration 
on a 10 mm section of graph paper. This calibration was then 
checked by returning the image to 1:1 and measuring 100  

mm of graph paper. A result within 1 mm was accepted, oth-
erwise calibration was repeated. A continuous sequence of 
lines was then drawn over the image in the center of the dor-
sum of the animal from the snout to tail tip (total length); care 
was taken to keep the angle between preceding and following 
lines between 140° and 200° (Fig. 1). The software automati-
cally calculated the total length of the line formed by the se-
quence of all lines. Image and software distortion is bound to 
have occurred, although we consider such problems to be in-
significant given calibration accuracy. 

This process was repeated on all 19 C. indistinctum four times, 
so that each animal was processed five times in total. Records 
were made without reference to previous measurements. Note that 
no anesthetic was used, nor were the animals cooled. The whole 
process took under three hours (excluding time required for analysis 
of images). The animals were returned to their collection location 
the following day. 

Data were tested for normality using MINITAB. The 
repeatability of measurements was then tested with one-way 
analysis of variance (ANOVA, MS EXCEL). Two-tailed paired-
sample t tests were conducted on averaged data of different methods 
(MS EXCEL). 

The repeatability index or intra-class correlation coefficient (r, 
equation 1) can be used to assess precision, i.e., whether an observer 
makes consistent measurements and whether a trait varies. It cannot 
be used to measure accuracy of measurements, or differences 
between observers. Table 1 shows the allocation of classes from 
the results of repeatability (equation 1). Measurement error (ME) 
is the percentage of total phenotypic variation in a trait attributable 
to errors during measurement, calculated on the proportion of 
within-individual variation to total variation (equations 2 and 3 
from Bailey and Barnes 1990). 

equation 1 (1 = perfect; 0 = none) 

= MS  between — MS within  

(NISbetween (n-1)MSwithin) 

equation 2 

within 	x 100 ME = MS  

(s 2  + 

equation 3 

S 2 
2 

= 	
.  \ 	etween — MS  wran)  

n 

equation 4 

— 
AverageDeviation = 	 

Where n is the number of repeated measurements (here five), 
MS between is the Mean Squares between groups, MS,„,,,„ is the Mean 
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Fin. 1. A typical digital image of a Chthonerpeton indistictum juvenile with a sequence of lines 
drawn along the dorsum. a) 10 mm calibration line and b) inset of increased magnification showing a 
series of lines with angles (from left to right) of 150°, 163°, 154°, 154°, 166°. 
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Squares within groups and x  is the mean of the samples (x). 
Measurement of mass.—Both spring balances and pocket 

balance were easy to use and offered no special difficulties in 
operation or recording of mass Operation time of the pocket 
balance was considerably faster than spring balances resulting in 
a shorter duration of handling. Fig. 2 shows the mean mass and 
variation in total length for each method. 

Table 2 shows a summary of the data for repeated measures of 
mass with a very high repeatability for both the electronic and 
spring balances. Over the five measurements of mass, animals 
showed consistent loss between first and fifth measurements for 
the spring balance ( x  = 0.232 g) and for the electronic balance 
( x = 0.159 g), although this loss was not significant (spring F 4, 90 

 = 0.0021, P = 0.999; electronic F4,, = 0.0009, P = 0.999). Weight 
probably changed as a result of urination, which is common in 
caecilians when first handling them (GJM, pers. obs.). The t test 
showed significant difference between weights using the two 
methods (t2, 18  = –2.924, P = 0.009), although the mean difference 
was smaller than could be measured with these instruments (0.04 
g or 0.65%). 

Measurement of total length.—Manipulation of individuals for 
measurement of total length with the ruler was generally easier 
for larger animals which offered least resistance to being forcibly 
straightened. Smaller animals often coiled around themselves and 
were generally harder to work with Similar behavior was observed 
when animals were placed on the graph paper under the camera, 
although the image was usually taken prior to this causing 
difficulties. Measurement using the ruler was far faster than using 
the digital camera, but the handling time and severity of handling 
was far greater with the ruler than when using the camera. 

Operation of the camera itself was swift, 
but more time was spent obtaining length 
from digital images, approximately 2 
minutes for each image. This time 
involved transfer of data, processing of 
images with the Image Tool software, and 
backing up of image files. 

The ruler was found to produce 
significantly longer measurements (t2, 18 

= 6.235, P < 0.0001) with an average of 
5.7 mm (3.3%). No consistent increase 
or decrease of length was noted with 
measurements over time, and differences 
between trials were not significant (ruler 
F4,, = 0.002411; P = 0.999; camera F 4, 
= 0.008118; P = 0.999). 

For valid application of parametric 
analyses of variance and t tests, we must 
be able to assume that data from each 
group are obtained randomly from a 
normal distribution; also that the sampled 
populations have equal variances 
(homoscedastic) and have factors with 
additive levels (Zar 1999). Data in this 
study were found to deviate significantly 
from the normal distribution, however we 
consider that as the sampled populations 
are essentially the same (being the same 

animals) this would not invalidate the analysis of variance and t 

tests (see discussion in Zar 1999:185). Data were found to be log-
normal, and application of statistical methods to log transformed 
data did not alter in significance within three decimal places. 

Harper (1994) cautions against errors, when making conclusions 
from repeatability (r) calculations, when animals of greatly varying 
sizes or species are used. In this study two considerably larger 
adult animals were included, while all others were juveniles (see 
Fig. 2). It is possible that inclusion of these individuals would 

Fin. 2. The distribution of total length and mass of Chthonerpeton 
indistinctum from two localities in Litoral Norte, Rio Grande do Sul, Brazil. 
Points show the range of length data and averaged mass obtained using a 
fixed ruler and spring balance (the graph for digital camera and digital 
balance is visually identical). 
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produce a bias for the index of 
repeatability and so the calculations 
were repeated excluding them (see 
Table 2). 

Precision refers to the closeness 
to each other of repeated 
measurements of the same quantity 
(Zar 1999). All methods presented 
are precise, showing 'very high 
repeatability' and an insignificant 
(i.e., less than 5%) amount of 
measurement error. This held true 
(with slightly reduced indices) when 
only animals of a similar size were 
measured (by removing the two 
large animals, Table 2). We do not 
consider the precision of many 
operators, as this is known to be 
considerable (up to 30% in 
measurements of skulls; Palmeirim 
1998); for this reason we suggest 
that single operators are mandatory. 

Accuracy is the nearness of a 
measurement to the actual value of 
the variable being measured (Zar 
1999). Although it is possible to 
determine the accuracy of each 
balance, the accuracy of 
measurements of total length is 
somewhat more difficult. The fixed 
ruler method proved slightly more 
repeatable, but gave significantly 
longer measurements, than 
measurements made from digital 
images. We suggest that the choice 
of technique should therefore 
concentrate on the relative merits of 
each technique. 

The fixed rule is a simple and 
inexpensive method for measuring 
the total length of live animals. 

TABLE 2. Results of the multiple measurements on 19 Chthonerpeton indistinctum from Rio Grande do 
Sul, Brazil. Mean Squares, F and Critical value of F were derived from one-way ANOVA (MS Excel). 
Average deviations calculated from positivized data set. (Figures in parentheses are those from calcula-
tions excluding the two adult specimens, N = 17.) t indicates that the same measurement of an animal is 
producing the maximum or minimum measurement and percentage. * shows the same individual produc-
ing maximum and minimum percentages. 

Mass 
(electronic) 

Mass 
(spring) 

Total Length 
(ruler) 

Total Length 
(camera) 

399.8549 404.3236 20573.32 18881.92 
(9.643529) (9.656882) (3218.224) (2999.054) 

0.006421 0.031579 9.289474 19.69082 
(0.005529) (0.005882) (9.911765) (13.91397) 

62272.49 12803.58 2214.692 958.9197 
(1744.043) (1641.67) (324.6872) (215.5427) 

1.741189 1.741189 1.741189 1.741189 
(1.794557) (1.794557) (1.794557) (1.794557) 

< 0.0001 < 0.0001 < 0.0001 < 0.0001 

0.999157 0.9992 0.996022 0.992473 
(0.99714) (0.996962) (0.984788) (0.977225) 

Very high Very high Very high Very high 
repeatability repeatability repeatability repeatability 

0.008029% 0.039039 % 0.225358% 0.519254% 
(0.286034%) (0.303828%) (1.521203%) (2.277462%) 

+0.20g +0.16g +12.8 mm t +14.99 mm 
-0.20g -0.14g -6.2 mni t -15.17 mm t 

+6.7% * +4.3% +7.0%t +8.9% 
-8.9% * -5.4% -4.0%t -10.8%t 

0.052105 g 0.093053 g 1.991579 mm 2.713053 mm 
± 0.004965 ± 0.013291 ± 0.191999 ± 0.298792 

1.463956% 1.744285% 1.213712% 1.597892% 
± 0.158015 ±0.111033 ±0.116015 ± 0.166096 

Measurement 

Mean Squares 
between groups 

Mean Squares 
within groups 

F 

Critical value of F 

P 

Index of 
Repeatability (r1 ) 

Term 

Measurement 
Error (ME) 

Max/Min deviation 
from mean 

Max/min as a % 
of measurement 

Average deviation 
± Std error 

% average deviation 
± Std error 

Equipment is easily obtained, transported, replaced (if broken, 
stolen, etc.) and can be autoclaved to prevent transport of 
pathogens; this last point is especially important for herpetologists 
working with fossorial species (see Halliday 1998). However, we 
do acknowledge that operation of this equipment requires 
experience to produce repeatable measurements. Also, data taken 
with a fixed rule represent a "one off" measurement that cannot be 
checked by another authority. 

The digital camera offers an archive image of each animal 
enabling measurements to be taken by various operators of the 
image analysis software. Images can also be used for taking various 
other measurements (ventral images can be recorded through glass), 
and other measurements can be obtained retrospectively, given 
that images are of sufficient quality and have been stored well. 
Further, images could also be used for identification of individuals 
(e.g., Donnelly et al. 1994), and charting the occurrence of scars 
and marks (known to occur in caecilians: e.g., Scistometopum  

thomense, Teodecki et al. 1998; Gegeneophis ramaswamii, Measey 
et al. 2001) on individually marked animals. However, this 
equipment is presently very expensive and comparatively 
complicated to use. Moreover, like many electronic products, it is 
prone to un-repairable error in the field. Time taken to analyze 
images with the software is significant. 

We follow the philosophy of Fellers et al. (1994) who advocate 
the reduction in handling and handling time. In this study, a general 
reduction in handling would be made by using an electronic field 
balance and digital camera to determine the mass and total length 
of individual Chthonerpeton indistinctum. We caution against using 
the results from this study for other taxa, as behavior of each taxon 
during measurement might be different. However, we recommend 
that particularly in studies of growth where measurements are taken 
from live animals, a method of estimating measurement error is 
used. 
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In the northeastern United States, there are growing concerns 
about the effects of habitat loss and degradation on vernal pool 
herpetofauna (Gibbs 1993; Kittredge 1996; Melvin and Roble 
1990; Windmiller 1996). Conservation of these species requires 
effective and efficient methods for surveying their populations. 
Perhaps the most common method of surveying for adult amphib-
ians involves drift fence arrays in combination with pitfall traps. 
This method has been used successfully to capture a variety of 
forest floor vertebrates (Bury and Corn 1987; Gibbons and 
Semlitsch 1981), including ambystomid salamanders (DeGraaf and 
Rudis 1990; Madison 1998; McWilliams and Bachmann 1988; 
Pechmann 1995; Stenhouse 1985; Whiteman et. al. 1994), other 
salamander species (Gill 1978a,b) and frogs (Guttman et. al. 1991; 
Yanosky et al. 1997). 

Previous studies from around the world have compared the ef-
fectiveness of various terrestrial amphibian and reptile trapping 
techniques. These studies have found varying effectiveness of drift 
fence/pitfall trap arrays when compared to other methods such as 
cover boards, pipe traps, visual surveys, box traps and calling sur-
veys (Christiansen and Vandewalle 2000; Crosswhite et al. 1999; 
Lohoefener and Wolfe 1984; Parris et al. 1999; Sutton et al 1999; 
Webb 1999). Another method, terrestrial funnel traps, was found 
to be successful for capturing amphibians along drift fence arrays 
in the southeastern United States (Enge 1997a). Comparisons of 
funnel traps to pitfall traps in the Pacific Northwest and the South-
west have shown that snakes and some lizards are more suscep-
tible to capture in funnel traps (Bury and Corn 1987; Jorgensen et 
al. 1998). 

To our knowledge, the only study in the northeastern United 
States comparing terrestrial trapping techniques for amphibians 
and reptiles found funnel traps in conjunction with drift fence ar-
rays to be more effective than plastic cover sheets (Kjoss and 
Litvaitis 2001). A rigorous comparative evaluation of the effec-
tiveness of funnel traps and pitfall traps has not been conducted in 
the Northeast. Because of rocky soils and wet conditions often 
found adjacent to amphibian breeding sites in the northeast com-
paring the effectiveness of terrestrial trapping techniques that can 
be used in these situations will be valuable. 

The goal of this study was to evaluate the effectiveness of ter-
restrial funnel traps and pitfall traps for capturing amphibians and 
reptiles by placing the traps along drift fence arrays that encircle 
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wetlands used by amphibians for breeding. Our specific objec-
tives were to: (1) quantify differences between trap types in cap-
ture rates for individual species; (2) quantify community resem-
blance and differences in species diversity between trap types; and 
(3) describe mortality rates and logistic constraints associated with 
each trap type. 

We established a drift fence completely around the perimeter of 
five pools with breeding populations of marbled salamanders 
(Ambystoma opacum) in the town of South Hadley, Massachusetts. 
Drift fences were installed ca. 2-5 m from the shore (high water) 
of the pool to intercept all individuals moving to and from the 
pool. Drift fences consisted of 35 cm aluminum flashing buried 
10 cm in the ground and held in place with wooden stakes. We 
installed pitfall traps and funnel traps alternately every 10 m along 
each fence for a total of 94 pitfall traps and 102 funnel traps. More 
funnel traps were used at 4 of the 5 pools because of an odd number 
of trap sites. A single trap was placed at each location on both 
sides of the fence. Pitfall traps were made from single #10 tin cans 
as opposed to double #10 tin cans recommended by Dodd and 
Scott (1994). We decided to use single cans due to the wet and 
rocky situations that are often found adjacent to amphibian breeding 
in the northeast. Each trap contained a wetted sponge and was 
covered by a board that was leaned against the drift fence to provide 
shade and prevent desiccation but would not interfere with the 
capturing of animals. Funnel traps were constructed from 
aluminum screen by creating a cylinder (41.4 cm long and 18.4 
cm diam) and attaching an inverted funnel on either end (Enge 
1997b). Like pitfalls, each trap contained a wetted sponge and 
was covered by a board. 

We checked all traps daily between August 20 and November 
30 for a total of 103 trap nights per trap. Each trap was checked by 
removing the sponge and searching through any organic material 
that may have accumulated in the trap. All animals captured were 
recorded and released approximately 2 m from the trap on the 
opposite side of the fence. 

To compare the relative effectiveness of each trapping technique, 
we used a variety of simple descriptive statistics and a series of 
two-sample t-tests. Specifically, we determined the number and 
percentage of individuals caught in each trap type across all pools. 
We used paired t-tests to test the null hypothesis that mean capture 
rates did not differ between trap types. Here, the pool was the 
experimental unit. Mean capture rates for each technique were 
paired by pool to account for differences in overall capture rates 
among pools. In effect, this tested the null hypothesis that the mean 
difference in capture rates between techniques did not differ from 
zero (i.e., zero difference in mean capture rates between techniques 
exists when the relative capture rates between the two techniques 
is the same at each pool, regardless of differences in the absolute 
magnitude of capture rates among pools). For this analysis, cap-
ture rates for each species were calculated at all five pools by di-
viding the number of animals captured in a given trap type by the 
number of traps of that type. This step was necessary to account 
for minor differences in the number of traps of each type at a pool. 

To compare the relative effectiveness of each trapping technique 
at estimating amphibian and reptile diversity, we computed 
Simpson's diversity index (Simpson 1949) for each trap type at 
each pool. Simpson's diversity index is calculated as the propor-
tion of each individual species' abundance relative to the total abun- 

dance of all species squared. The squared proportions for all spe-
cies are then summed, and the reciprocal is taken. We tested the 
null hypothesis that diversity did not differ between trap types 
using a paired t-test, as described above. In addition, we com-
pared the community structure as determined by each technique 
using two different community resemblance measures. Specifi-
cally, we computed Jaccard's Coefficient of Community Similar-
ity (Mueller-Dombois and Ellenberg 1974:212-214) to assess simi-
larity in species composition. Jaccard's index is defined as the 
number of species common to both trap types divided by the total 
number of species found in both trap types, and is zero when two 
communities have no species in common and is a maximum of 
one when two communities share all species. We also computed 
percentage of similarity (Wolda 1981) to assess similarity in com-
munity composition and structure between trap types. Percentage 
of similarity is defined as the sum of each species' lowest percent 
composition from either trap type. Percent similarity is zero when 
two communities have no species in common and is a maximum 
of one when species composition and relative abundances are iden-
tical. For this analysis, we computed community resemblance for 
each pool separately and then summarized these results across all 
five pools. 

Collectively, a greater number of species (15 vs. 10) and more 
individual amphibians and reptiles (1622 vs. 764) were caught in 
funnel traps than in pitfall traps (Table 1). Based on total number 
of captures 14 of 15 species were captured more frequently in 
funnel traps than in pitfall traps. However, when we only looked 
at species with > 20 captures, eight species had higher capture 
rates with funnel traps compared to only one species with pitfall 
traps. Despite these results, because of high variability among 
pools, capture rates were significantly different at the P < 0.1 level 
for only three species (Ambystoma opacum, Plethodon cinereus, 
and Rana sylvatica) and at the P < 0.05 level for only one species 
(Rana sylvatica) based on paired t-tests. The only species to have 
significantly greater capture rates in pitfall traps was the marbled 
salamander (Ambystoma opacum). 

Funnel traps consistently captured a higher diversity of species 
across the five pools (Fig. 1), although this difference was only 
mildly significant (t = 2.36, P = 0.077). The similarity in commu-
nity composition between trap types was low (mean Jaccard's Co-
efficient of Community Similarity = 0.54). Similarity in commu-
nity structure (i.e., composition and relative abundances) was 

FIG. 1. Reptile and amphibian diversity captured in each trap type (fun-
nel and pitfall) in Fall 1999 at 5 pools in South Hadley, Massachusetts. 
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TABLE 1. The number and percentage of captures in funnel (N = 102) versus pitfall (N = 94) traps, mean 
deviation in capture rates between trap types, and P-values from paired t-tests for individual species captured 
along drift fences around five vernal pools in South Hadley, MA during 1998. Deviations between trap types 
were computed for each pool separately and then averaged across pools. Positive deviations represent higher 
funnel trap capture rates; negative deviations represent higher pitfall trap capture rates. Mean deviations be-
tween trap types and associated P-values are only reported for species with greater than 20 total captures. 

Species Total Captures 
Funnel Traps 	Pitfall Traps 

Mean 
Deviation P-value 

Rana sylvatica 273 (93%) 19 (7%) 5.007 0.001 

Bufo americanus 57 (78%) 16 (22%) 0.909 0.111 

Hyla crucifer 4 (80%) 1 (20%) 

Rana catesbeiana 2 (100%) 0 (0%) 
Rana palustris 2 (100%) 0 (0%) 
Rana clamitans 1 (100%) 0 (0%) 
Ambystoma opacum 254 (42%) 342 (58%) - 3.959 0.052 

Plethodon cinereus 314 (87%) 47 (13%) 5.941 0.056 
Notophthalmus viridescens 499 (71%) 207 (29%) 5.272 0.147 

Hemidactylium scutatum 19 (66%) 10 (34%) 0.112 0.221 
Ambystoma maculatum 117 (51%) 113 (49%) - 0.784 0.365 
Eurycea bislineata 20 (77%) 6 (23%) 0.356 0.391 
Thamnophis sirtalis 52 (95%) 3 (5%) 1.076 0.120 
Nerodia sipedon 6 (100%) 0 (0%) 
Diadophis punctatus 2 (100%) 0 (0%) 

slightly greater, but also low (mean Percentage of Similarity = 
0.61). 

Overall, mortality rates were low (< 2% of captures) and were 
similar between trap types, although there were notable differ-
ences among species (Table 2). Funnel traps accounted for higher 
amphibian mortality rates, primarily because animals captured in 
them were more susceptible to desiccation. Two species seemed 
especially prone to desiccation in funnel traps, Notophthalmus 
viridescens and Plethodon cinereus. Ambystomid species appeared 

TABLE 2. Total number of mortalities associated with funnel traps and 
pitfall traps for species captured along drift fences around five vernal 
pools in South Hadley, Massachusetts during 1999. 

Species 	 Funnel Trap 

Ambystoma maculatum 
	 0 

Ambystoma opacum 
	 I 

Eurycea bislineata 
	 0 

Hemidactylium scutatum 
	 1 

Notophthalmus viridescens 
	 7 

Plethodon cinereus 
	 6 

Rana sylvatica 
	 3 

Total Amphibians 	 18 
Small Mammals 	 1 
Total Mortalities 	 19 

to be less susceptible to desiccation, yet suffered greater mortality 
in pitfall traps due to predation by shrews. In addition, pitfall traps 
accounted for more small mammal mortalities, most likely due to 
high metabolic rates of carnivorous shrews (Churchfield 1990). 

From a practical and logistical standpoint, both trap types re-
quired roughly an equal amount of initial labor (i.e., construction 
and installation), but funnel traps required more time to check and 
maintain and were more expensive to construct. In particular, fun-
nel traps required resetting after they were checked. Resetting in-
volved placing the trap tightly against the fence and the ground so 
that no gaps existed where animals might circumvent the trap. 
This proved not to be a problem in relatively wet areas, but in dry 
uplands, it took approximately 30 sec longer to reset a pair of 
funnel traps properly than to reset a pair of pitfall traps. Hence, 
with over 100 funnel traps to check in our study, funnel traps re-
quired almost an additional one hour of labor per day. 

Clearly, species' capture rates and estimates of community com-
position and structure can differ markedly when different trap types 
are used in combination with drift fence arrays (Bury and Corn 
1987; Lohoefener and Wolfe 1984). No one trap type is equally 
effective for capturing all species. However, pitfall traps are often 
employed as the only trap type in amphibian surveys. In our study, 
funnel traps were more successful for capturing most amphibians 
and reptiles and sampling a greater diversity of species than pitfall 
traps, with the exception of marbled salamanders. The differential 
vulnerability to trap types among species can be explained by the 
physical structure of the two trap types in relation to species' physi-
cal capabilities. In our study, we used relatively shallow pitfalls 

Pitfall Trap 

1 

3 
1 
0 
2 
1 
0 
8 
16 
24 
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(one #10 tin can) compared to recommended pitfall depths (two 
#10 tin cans) (Dodd and Scott 1994) because shallow, rocky soils 
prevented us from installing deep pitfalls at all sites. Thus, in or-
der to maintain constant trapping effectiveness among sites, we 
were limited to the use of relatively shallow pitfalls. Preliminary 
work suggested that shallow pitfalls were sufficient for capturing 
our target species, the marbled salamander. The shallow pitfalls 
allowed snakes and frogs to readily escape, yet were quite effec-
tive for ambystomid salamanders. Conversely, funnel traps were 
quite effective for snakes, frogs, and some salamanders because 
they function as confusion traps that make it difficult for animals 
to find their way out. Our results indicate that funnel traps provide 
a viable and potentially more effective alternative to traditional 
pitfall traps when used in combination with drift fences, especially 
in situations that prevent the use of pitfalls altogether (e.g., wet 
areas) or prohibit the use of deep pitfalls (e.g., in shallow and 
rocky soils). 
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Heloderma horridum (Beaded Lizard) and H. suspectum (Gila 
Monster) are the only extant species of venomous lizards. Because 
of this, they are popular animals in both public and private reptile 
collections and are subjects of considerable herpetological inter-
est. Although their venom is rarely fatal to human beings, 
helodermatid bites can be extremely painful and can have sys-
temic effects, including a rapid drop in blood pressure, which can 
result in hypotensive shock (Burnett et al. 1985, Preston 1988). 
Bites are surprisingly common, but often go unreported in the lit-
erature (Lowe et al. 1986). Thus, extreme caution should be used 
when handling these lizards Although there are many published 
techniques for handling venomous snakes (e.g., Mauldin and 
Engeman 1999; Murphy 1971), little attention has been given to 
venomous lizards. 

At times, helodermatids may be handled by mechanical means 
(hooks and tongs) although these tools can be cumbersome and 
possibly cause injury to the lizard. Therefore, manual handling 
may be necessary. Often, zoo workers don heavy leather gloves in 
the belief that this minimizes the likelihood of being envenomated. 
We are aware of individuals who have been bitten through leather 
welding gloves, not only by H. suspectum, but by small viperids 
as well. These gloves create a false sense of security. Other work-
ers are confident that one can handle these lizards by the ends of 
their tails, believing that the lizards are not flexible enough to al-
low mouth contact with the hand holding the tail. We have had 
experiences (without being bitten) that negate this belief. Though 
slow in movement, helodermatids are surprisingly quick to strike 

FIG. 1. Placement of locking hemostat during restraint of a small Helo- 
derma horridum. 

FIG. 2. Placement of hand behind hemostat during restraint. 

(especially laterally) at objects that approach their heads. Addi-
tionally, they can contort their bodies in a U-shape that places the 
mouth adjacent to the tail. Therefore, it is foolhardy to attempt to 
grasp these animals unless the head is also restrained. 

We have used the following technique for several years, which 
we believe adds to the safety of workers attempting manual re-
straint of helodermatids. We use a common 18-24 inch (46-61 
cm) locking hemostat as a flared yoke that compresses the neck of 
the lizard to the substrate, virtually eliminating the lizard's ability 
to move the head laterally, and positions a protective barrier be-
tween the grasping hand and the lizard's head. Initially, the hemo-
stat is placed over the neck of the lizard just behind the posterior 
margin of the jaw (Fig. 1). Once the animal is restrained in this 
manner, one can safely grasp the lizard behind the hemostat (Fig. 
2), remove the hemostat while maintaining a firm grip around the 
neck of the lizard, and then use the free hand to raise and support 
the lizard's body (well away from its head). To release the animal, 
reverse the process and end with both hands clear of the animal 
before removing the hemostat from around the lizard's neck. The 
ratcheting lock of this type of hemostat allows one to adjust the 
yoke width to accommodate most lizards of different head sizes. 
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NATURAL HISTORY NOTES 

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

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

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

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

CAUDATA 

AMBYSTOMA CALIFORNIENSE (California Tiger Sala-
mander). PREDATION. Rana catesbeiana was introduced into 
California in the late 1800s (Jennings and Hayes 1985. Herpetol. 
41:94-103). Rana catesbeiana is a generalist predator, known to 
consume a wide variety of prey (Bury and Whelan 1984. Ecology 
and Management of the Bullfrog. USDI Fish & Wildlife Service 
Res. Publ. 155. 23 pp.). Until now, published documentation of 
predation on Ambystoma californiense (a species petitioned for 
federal listing as threatened) by R. catesbeiana has been lacking. 

We removed bullfrogs from a private stockpond near Rancho 
Murietta, Sacramento County, California, USA (38°25'09"N, 
121°03'19"W) on three separate occasions between March and 
June 2000. Bullfrogs were collected by hand, net, or gig and then 
euthanized. We dissected and preserved all stomachs in the field 
and later identified stomach contents to order (for invertebrates) 
or species (for vertebrates). Most stomachs contained arthropods; 
primarily adult and larval beetles (Coleoptera) (66%) and clam 
shrimp (Conchostraca) (20%). One larval A. californiense was 
recovered from the stomach of a male R. catesbeiana (150 mm 
SVL, 346 g). The salamander, ca. 9.5 cm in total length, had been 
recently ingested and was easily identified (now deposited at Cali-
fornia Academy of Sciences; CAS 222659). 

Our report corroborates an unpublished observation by Ander-
son (1968. The Reproductive and Developmental History of the 

California Tiger Salamander. Unpubl. Master's thesis. Fresno State 
College. 82 pp.), who found one larval A. californiense in the stom-
ach of a 79 mm SVL bullfrog taken in early April 1968 from a 
temporary pond on the eastern side of the San Joaquin Valley in 
Madera County. 

Submitted by PETER S. BALFOUR, ECORP Consulting, Inc., 
2260 Douglas Blvd., Suite 160, Roseville, California 95661, USA 
(e-mail: pbalfour@ecorpconsulting.com),  and ERIC W. STITT, 
University of Arizona, School of Renewable Natural Resources, 
125 Biological Sciences East, Tucson, Arizona 85712, USA (e-
mail: estitt@u.arizona).  

AMBYSTOMA MACULATUM (Spotted Salamander). VERNAL 
MIGRATION. Immigration of ambystomatid salamanders to 
breeding ponds may be triggered by changes in temperature and 
rainfall, and may be affected by endogenous circannual and circa-
dian clocks. Blanchard (1930. Am. Nat. 64:154-167) concluded 
that immigration in A. maculatum is initiated by the first rains 
following snowmelt and ground surface thaw. Hillis (1977. Bull. 
Maryland Herpetol. Soc. 13:84-91) and others also stressed the 
importance of rainfall as an effector of immigration. Sexton et al. 
(1990. Copeia 1990:781-787), however, concluded that 3-day 
average temperature (mean of daily high, low temperatures) is the 
most useful predictor of A. maculatum immigration, though all 
immigration in that study was associated with rainfall. Sexton et 
al. (op. cit.) also concluded that the lack of immigration during 
December and January despite favorable conditions of tempera-
ture and rainfall represented a refractory period perhaps based upon 
an endogenous circannual clock. 

We report here very early immigrations of Amby stoma 
maculatum in central Virginia (USA). The first occurred on 7 Janu-
ary 1998 in northern Albemarle County, Virginia; this was the first 
observed migration of the 1997-1998 season. The immigration 
was observed as A. maculatum crossed State Road 643 to reach 
ephemeral ponds in the floodplain of the South Fork of the Rivanna 
River. A total of 20 individuals (15 live, 5 dead) were observed; 
all were male. Other species observed at the same time and loca-
tion were Bufo sp. and Pseudacris crucifer. The sightings occurred 
between 2145 and 2330 h during rain. Temperature and precipita-
tion preceding this migration were as follows (low temp., high 
temp., total daily precipitation, respectively): 5 January: 2.8°C, 
18.9°C, 0 cm; 6 January: 12.8°C, 20.0°C, 0.41 cm; 7 January: 
16.1°C, 20.0°C, 1.1cm (mean 3-day temperature 15.1°C). Mean 
3-day temperature recorded at the Charlottesville 2 W station (13 
km south of observation site) for these dates from 1948 to 1995 
was 2.0°C. There was no measurable rainfall two days prior to 
observed activity, but 0.41 cm and 1.1 cm of rainfall were recorded 
the day before and the day of immigration, respectively. 

The next noted migration was observed in rain around 2140 h 
on 11 February 1998; 9 A. maculatum (7 live, 2 dead) were ob-
served, 8 of which were male. Temperature and precipitation pre-
ceding this migration were as follows (low temp., high temp., to-
tal daily precipitation, respectively): 9 February: -2.8°C, 11.7°C, 
0 cm; 10 February: -1.7°C, 15.6°C, 0 cm; 11 February: 0.0°C, 
8.9°C, 1.4 cm (mean 3-day temperature 5.3°C). Mean 3-day tem-
perature recorded at the Charlottesville 2 W station for these dates 
from 1948 to1995 was 1.7°C. There was no measurable rainfall 
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for the two days prior to observed activity, but 1.4 cm rainfall was 
recorded the day of immigration. 

This report represents the earliest documented observation of 
vernal immigration of A. maculatum at this latitude. Our observa-
tions support previous general conclusions that increased tempera-
ture and nocturnal rainfall influence immigration of ambystomatid 
salamanders to vernal breeding ponds (Hillis, op. cit.; Douglas 
1979. Can. J. Zool. 57:2303-2310; Sexton et al., op. cit.), and that 
male A. maculatum immigrate before females (Hillis, op. cit.; 
Douglas, op. cit.). They also concur with Sexton et al.'s (op. cit.) 
model of immigration induction by a minimum 3-day average tem-
perature of approximately 5.5°C in conjunction with 0.127 cm 
minimum rainfall the day of immigration. However, these obser-
vations are at odds with Sexton et al.'s (op. cit.) hypothesis that a 
clock-derived refractory period prevents immigration during De-
cember/January (in St. Louis Co., Missouri). 

Submitted by MICHAEL S. GRACE, Department of Biologi-
cal Sciences, Florida Institute of Technology, Melbourne, Florida 
32901, USA (e-mail• mgrace@fit.edu ), and DON R. CHURCH, 
Department of Biology, University of Virginia, Charlottesville, 
Virginia 22903, USA. 

DICAMPTODON COPEI (Cope's Giant Salamander). COL-
ORATION. On 7 August 2001, one of us (LLCJ) collected a par-
tial albino D. copei in a tributary of Iron Creek in Skamania County, 
Washington, USA (T1ON R7E SE 1/4 W 1/8 Sec. 8). It was found 
under a 15 x 4 cm rock on gravel in a small riffle just below Forest 
Road 25. The larval specimen (University of Washington Burke 
Museum; UWBM 2310) was 44.1 mm SVL, 72.8 mm TL, and 2.9 
g. Water temperature was 12°C and air temperature was 23°C at 
the time of capture, 1402 h. A normally pigmented D. tenebrosus 
of about the same size was found < 2 cm from this specimen. Both 
species are common in the stream. This specimen was identified 
as D. copei based on the presence of discrete dorsal patches lack-
ing dermal and epidermal melanophores. This is the first record of 
an albinistic specimen for this species (Dyrkacz 1981. SSAR 
Herpetol. Circ. 11). The specimen is essentially leucistic, based 
on criteria of Dyrkacz (op cit.). The only pigmentation on the head, 
body, and tail consisted of scattered epidermal black melanophores 
on the dorsal and lateral surfaces, giving the salamander a light 
gray appearance. Melanophores were most concentrated along the 
base and tip of the tail. The venter lacked pigmentation and ap-
peared translucent. The specimen had melanic eyes with some 
coppery chromatophores above the pupil. The most conspicuous 
feature was the lack of dense, brown dermal melanophores typi-
cal of the species. The specimen was kept in captivity for a few 
weeks, but did not exhibit marked color changes that might be 
attributable to the influence of environmental factors (Fernandez 
and Bagnara 1991. Gen. Comp. Endocrinol. 83:132-141). Three 
partial albino D. tenebrosus larvae reported by Nussbaum (1976. 
Misc. Publ. Zool. Univ. Michigan 149:1-94) had a similar descrip-
tion: they had reduced dorsal pigmentation and black eyes, but no 
specific mention of coppery ocular chromatophores was made. 

We thank Philip Fernandez for advice and Marc Hayes for re-
view of the manuscript. 

Submitted by LAWRENCE L. C. JONES (e-mail: 
ljones02@fs.fed.us)  and MARTIN G. RAPHAEL (e-mail: 
mraphael@fs.fed.us),  USDA Forest Service, Pacific Northwest 
Research Station, 3625 93' Ave SW, Olympia, Washington 98512, 
USA. 

ENSATINA ESCHSCHOLTZII OREGONENSIS (Oregon 
Ensatina). COLONIZATION. Ensatina eschscholtzii oregonensis 
is one of the most common terrestrial salamanders in managed 
(Aubry 2000. J. Wildl. Mgmt. 64:1041-1052; Butts and McComb 
2000. J. Wildl. Mgmt. 64:95-104; Grialou et al. 2000. J. Wildl. 
Mgmt. 64:105-113) and unmanaged (Aubry and Hall 1991. In 
Ruggiero et al. [tech. coord.], Wildlife and Vegetation of 
Unmanaged Douglas-fir Forests, pp. 236-338. U.S. Forest Ser-
vice, Gen. Tech. Rep. PNW-285; Bury et al. 1991. In Ruggiero et 
al., op. cit., pp. 341-350) forested landscapes in the Pacific North-
west. Despite a general notion of abundance, knowledge of its 
movement ecology, and thus, colonizing potential, is largely un-
known. Hence, we present data from a human-altered landscape 
in western Washington (USA) that provide preliminary informa-
tion on this species' colonization ability. 

The site is in rural Thurston County northwest of Olympia, 3.2 
km S of the end of the Cooper Point Peninsula between Budd and 
Eld Inlets on the south end of Puget Sound (47°06'59.7"N, 
122°56'09.4"W). At 36 m elev., habitat consists of a succession-
ally varied mosaic of Douglas-fir (Pseudotsuga menziesii)-west-
ern hemlock (Tsuga heterophylla) forest (Franklin 1988. In Barbour 
and Billings [eds.], North American Terrestrial Vegetation, pp. 104-
130. Cambridge University Press, New York). The focal area is a 
0.33-ha unit with its long axis (-130 m) bordering 59th Avenue, a 
single-lane (4 m wide) paved road with a 1.5-m open shoulder on 
each side. Most of the unit has 60-100 year old Douglas-fir, but 
the east quarter, which abuts a 0.6-km gully draining to Eld Inlet, 
is vegetated with red alder (Alnus rubra) and big leaf maple (Acer 
macrophyllum). The area to the immediate north (i.e., along 59th 
Avenue) is a > 5 ha Douglas-fir forest of similar age, whereas 
areas to the immediate west, south, and east are variously devel-
oped with single-dwellings on large 0.5 ha), but heavily mani-
cured parcels, or horse pastures. Soil is a high clay fraction, highly 
compacted glacial till (USDA Soil Conservation Service 1990. 
Soil Survey of Thurston County). 

In January 2001, all trees except one 120-cm DBH Douglas-fir 
were removed from the middle third of the focal unit, and an un-
derstory (mostly English holly [Ilex opaca] and Himalayan black-
berry [Rubus discolor]) was removed from 90% of that area. Thus, 
except for the trees left standing on the east and west thirds, most 
of the unit had a relatively uniform exposed compacted clay sur-
face during 2001. On 17 July 2001, 6.1 m 3  gravel-to-small boul-
der-sized basaltic rock was deposited on this barren surface over a 
12-m2  area at 2 m S of 59th Avenue near the unit mid-point. Be-
tween late July and October 2001, hand removal of rocks reduced 
the volume of this pile about two-thirds with the remnant cover-
ing 4 m2. During removal, the substrate and rocks were dry, and 
no E. e. oregonensis were noted. On 19 February 2002, during 
preparation to move the remaining pile with a tractor, we found a 
juvenile (40 mm SVL) E. e. oregonensis after turning only a few 
rocks. To avoid injury to other salamanders potentially present, 
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we systematically dismantled the rest of the pile by hand prior to 
tractoring it. This search revealed 11 additional E. e. oregonensis. 
All were concentrated in a 1 m 2  area that had been the least dis-
turbed, had the best developed interstitial spaces (interstitial spac-
ing in much of the pile was limited because mud and crushed rock 
filled spaces among rocks), and was nearest the road. Of 12 sala-
manders found, 9 were smaller (SVL: mean = 39.4 mm, range: 
34.0-45.0 mm; mass: mean = 1.7 g, range: 1.2-2.3 g) and could 
not be confidently sexed. The other three were larger (SVL: mean 
= 53.5 mm, range: 51.0-56.0 mm; mass: mean = 3.5 g, range: 
2.6-4.8 g) and were sexed based on development of cirri, ovi-
ducts, or eggs (the latter two by candlelighting). Two of the larger 
individuals were females. The largest (56 mm SVL, 4.8 g mass) 
was a female carrying at least 6 eggs, each ca. 3 mm in diameter. 

Salamanders had to move at least 10 m to reach the rock pile 
(closest occupied habitat is 10 m N across 59th Avenue). If move-
ments were from other directions, distances moved may have been 
considerably greater than 10 m; Staub et al. (op. cit.) cautioned 
against long-term sampling of Ensatina with small plots precisely 
because of the frequency of movements > 10 m. Most colonizing 
individuals were juveniles and the remainder appeared to be young 
adults, suggesting that young individuals may be the more fre-
quent colonizers. Colonization likely occurred after September 
2001. Ensatina are known to move following fall rains (Stebbins, 
op. cit.), so we expect that colonization of the pile occurred after 
11-15 October, when the first soaking fall rains occurred in 2001. 
Our observations emphasize that colonization of proximate novel 
habitat can occur within four months within the same season, given 
environmental and seasonal conditions appropriate for movement. 
Because we do not know the precise date of colonization, poten-
tial exists for colonization to occur in a few days of novel habitat 
creation depending on its timing. Lastly, it emphasizes that hu-
man alteration of such habitat may require awareness that coloni-
zation may have occurred in order to avoid placing salamanders at 
risk. 

Submitted by MARC P. HAYES, Habitat Program, Washington 
Department of Fish and Wildlife, 600 Capitol Way North, Olympia, 
Washington 98501, USA (e-mail: mhayesrana@aol.com),  and 
CHARLEEN B. HAYES, 2636 59th Avenue NW, Olympia, 
Washington 98502 USA. 

NOTOPHTHALMUS VIRIDESCENS LOUISIANENSIS (Cen-
tral Newt). BRANCHIATE ADULT. The life cycle of 
Notophthalmus viridescens has been described previously by many 
authors, but only a few branchiate adults (those possessing re-
tained gills) have been reported. We collected 17 N. viridescens 
louisianensis from a small partly wooded, man-made pond on 26 
January 2002. This pond was located ca. 0.4 km east of Taylor 
Road, Randolph Co., Arkansas (T2ON R3W Sec 4). Upon exami-
nation we discovered one branchiate adult that appeared in every 
other respect to be an adult male/female aquatic form. The indi-
vidual possessed external gills, gill slits, and free opercular folds. 
This observation appears to be the first recorded instance of this 
morphology from Arkansas (Trauth, Plummer, and Robison. ms. 
in prep.). The locality where this individual was collected has been 
subjected to a multi-year drought that undoubtedly spanned the 
lives of the branchiate individual, its parents, and possibly the 

grandparents. The pond is permanent and fishless. These com-
bined attributes may have induced the expression of branchiate 
phenotypes within this Ozark population, since this morphotype 
had not been discovered during previous visits to the site. 

Submitted by MALCOLM L. McCALLUM (e-mail: 
mmccallu@astate.edu),  BENJAMIN A. WHEELER (e-mail: 
bwheeleer@  astate.edu), Environmental Sciences PhD Program, 
Arkansas State University, P.O. Box 847, State University, Arkan-
sas 72467, USA, and STANLEY E. TRAUTH (e-mail: 
strauth@astate.edu),  Department of Biological Sciences, Arkan-
sas State University, P.O. Box 599, State University, Arkansas 
72467, USA. 

PLETHODON CINEREUS (Eastern Red-backed Salamander). 
CANNIBALISM. For many species of Plethodontidae, the risk 
of cannibalism of juveniles by adults is believed to be an impor-
tant force affecting their socioecology (Camp and Lee 1996. Copeia 
1996:78-84; Jaeger and Forester 1993. Herpetologica 49:163-175; 
Jaeger et al. 1995. Ecology 76:533-543). However, unlike more 
aquatic salamanders with long larval periods (e.g., Ambystoma 
spp.), evidence of cannibalism for more terrestrial species is rare. 
Adult cannibalism of juvenile P cinereus has been reported in 
staged laboratory encounters (Bachmann 1984. Herpetologica 
40:436 113; Wareing 1997. Honor's Thesis, State Univ. New York 
at Binghamton, Binghamton, New York), but a review of numer-
ous studies summarizing the diets of thousands of P cinereus has 
failed to find a single case of adult cannibalism of a juvenile, and 
one of us (JCM) has sampled the diets of several thousand adult P 
cinereus from numerous sites, in all seasons, and under a variety 
of conditions, and never documented a single event of cannibal-
ism (Maerz, unpubl. data). 

On 9 May 2001, within 24 h of rain, we conducted a routine 
survey of artificial coverboards at a long-term mark-recapture study 
site in Syracuse, New York, USA. During the survey we collected 
diet samples from 52 P cinereus by stomach flushing (sensu Fraser 
1976. Ecology 57:459-471). We recovered a juvenile P cinereus 
from the stomach of an adult male P cinereus. The juvenile was a 
striped morph 11 mm in length between the fore and hind limbs 
(could not determine SVL because of state of digestion). The 
juvenile's size indicates it was a young-of-year hatched in August 
2000. The head of the juvenile was almost completely digested, 
the forelimbs were partially digested with all the skin gone, and 
posterior of the mid-trunk was slightly digested with most of the 
skin intact and stripe clearly visible. This suggests the juvenile 
was swallowed headfirst. The juvenile's tail was detached and well 
digested, suggesting the male may have attacked toward the tail 
first, the tail autotomized and was consumed, and then the male 
attacked the juvenile a second time. The male that consumed the 
juvenile was a lead morph, 39 mm SVL, reproductively active, 
and a recurring resident under the coverboard. On the day we re-
covered the cannibalized juvenile from the male, we also found 
another P cinereus young-of-year and a juvenile P cinereus 35 
mm SVL under the same coverboard. In addition to the juvenile P 
cinereus, the male's stomach contained a centipede (1.46 x 0.67 
mm), an isopod (1.83 x 1.28 mm), a small dipteran (1.55 x 1.01 
mm), and part of an earthworm (4.66 x 0.94). The number and 
volume of prey in the male's diet was normal to above average 
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(Maerz 2000. Ph.D. Diss., State Univ. New York at Binghamton, 
Binghamton, New York). Based on the amount of other prey in 
the male's stomach and that the sample was collected within 24 h 
of rain when access to prey is generally not limited for P. cinereus 
(Jaeger 1980. Oecologia 44:335-341; Maerz 2000, op. cit.), it is 
unlikely that the male was food-limited at the time he cannibal-
ized the juvenile. 

Our observation of adult cannibalism of a juvenile in a wild P. 
cinereus population is the first such observation that we are aware 
of. Because the diets of P. cinereus have been studied extensively, 
it is unlikely that the rarity of cases of cannibalism in wild popula-
tions is the result of limited observation. Rather, it is likely that 
behaviors reduce the real occurrence of cannibalism in the wild. 
Adult P. cinereus can identify and avoid cannibalizing their own 
offspring (probably chemically) (Jaeger et al. 1995, op. cit.; 
Waering 1997, op. cit.; Wareing 1998. Master's Thesis, State Univ. 
New York at Binghamton, Binghamton, New York), and some ju-
venile P cinereus can use chemical cues to avoid unrelated adults 
and their territories (Wareing 1997, op. cit.; Forester and Anders 
2000. In Bruce et al. [eds.], The Biology of Plethodontid Sala-
manders, pp. 407-416, Kluwer Acad./Plenum Pubs., New York, 
New York; though see Wareing 1998, op. cit.). Our observation 
shows that cannibalism does occur in wild P. cinereus popula-
tions, and when considered in the context of laboratory studies, 
supports the inference that cannibalism is an important force shap-
ing P. cinereus social behaviors. 

Submitted by JOHN C. MAERZ and JEREMIAH 
KARUZAS, Department of Natural Resources, Cornell Univer-
sity, Ithaca, New York 14853-3001, USA. 

SIREN INTERMEDIA NETTINGI (Western Lesser Siren). PRE-
DATION. Natural predators of Siren intermedia remain largely 
undocumented (Petranka 1998. Salamanders of the United States 
and Canada. Smithsonian Inst. Press, Washington, D.C. 587 pp.), 
but are known to include mink (Mustela vison) and great egret 
(Casmerodius albus) (Frese and Britzke 2001. Herpetol. Rev. 
32:99). The following observations, made from the margins of a 
bald cypress swamp at Lake Martin, St. Martin Parish, Louisiana, 
USA, represent two previously undocumented predators of S. 
intermedia. 

On 30 November 2001 at 0900 h, RCD observed a great blue 
heron (Ardea herodias) standing in shallow (< 50 cm) water, kill-
ing and consuming a S. intermedia. From a standing position, the 
heron captured the siren with its bill from at or beneath the surface 
of the water. For ca. 3 min, the heron bit down on the siren's neck 
and repeatedly moved the siren back-and-forth through its bill, 
rapidly biting the entire length of the salamander, including the 
anterior portion of the tail. The heron then consumed the siren in a 
single action, by swallowing it headfirst. Based on the size of the 
heron, the S. intermedia was judged to be 30-35 cm TL. This ob-
servation was made with 8 x 30 binoculars from a distance of ca. 
25 m. 

On 15 December 2001 at 0830 h, we observed a red-shouldered 
hawk (Buteo lineatus) carrying a S. intermedia in its talons (in 
flight) to a horizontal bald cypress branch 12-14 m above the sur-
face of shallow water, where it landed and began consuming the 
salamander. Initially chased by another red-shouldered hawk, the  

hawk possessing the siren did not interact with any other birds 
while perched. On its perch, the hawk held the siren's body be-
tween its talons and the branch, with the siren's tail dangling over 
the branch. After perching motionless for 2-3 min, the hawk be-
gan tearing, with its bill, and consuming flesh from the neck and 
head of the siren. Because we did not observe the actual predation 
event, we are unable to state exactly how the hawk acquired the 
siren. Based on the size of the hawk, the S. intermedia was esti-
mated to be 30-35 cm TL. This observation was made with a 40x 
spotting scope from a distance of ca. 30 m. 

Although neither S. intermedia observed could be collected, both 
were identified based on the presence of conspicuous reddish ex-
ternal gills and a clear absence of rear legs (front legs were visible 
on both individuals). Both of these characteristics eliminate the 
only sympatric and superficially similar animal, Amphiuma 
tridactylum. The size of both specimens (30-35 cm TL) is also 
consistent with the 18-69 cm TL range of S. intermedia, and well 
below the 46-106 cm TL range of A. tridactylum (Petranka 1998, 
op. cit.). 

Submitted by ROBERT C. DOBBS and DANNY M. DOBBS, 
817 Brentwood Boulevard, Lafayette, Louisiana 70503, USA; e-
mail (RCD): elaenia@hotmail.com . 

ANURA 

ADENOMERA cf. ANDREAE (NCN). VOCALIZATION. The 
importance of advertisement calls in species recognition and as 
pre-mating isolating mechanisms in most species of anurans has 
long been recognized (Blair 1964. Quart. Rev. Biol. 39[4]:334-
344; Blair 1974. Amer. Zool. 14:1119-1125). The distinctiveness 
and species-specificity of these calls allow workers to identify in-
dividual species under field conditions, making them particularly 
useful in discriminating among cryptic species. Such is the case in 
the Neotropical leptodactylid genus Adenomera, which has typi-
cally been a systematically difficult group given the overall simi-
larity among member species. Heyer (1984. Amphibia-Reptilia 
5:97-100) suggested that topotypic advertisement call data could 
help resolve Adenomera systematics, and current research involv-
ing vocalizations indicates there are cryptic species within some 
of the more widespread nominal species in the Amazon Basin and 
southeastern Brazil (Angulo, Cocroft, and Reichle, in press, 
Herpetologica; Boistel, de Massary, and Angulo, in press, Am-
phibia-Reptilia; Kwet and Angulo, in press, Alytes). 

Adenomera andreae and A. hylaedactyla are the two nominal 
species known to occur over a wide area of sympatry in the Ama-
zon Basin, with A. diptyx at the southernmost border of the Basin 
(I. De la Riva, pers. comm.). Audio recordings of individuals from 
a population in Campamento Segakiato, on the margins of Rio 
Camisea, province of La Convencion, department of Cusco, south-
eastern Peru (11°48'23"S, 72°52'51"W, 380 m elev.), have been 
compared to the call data available for populations elsewhere in 
the Amazon Basin. Herein we report on a new vocalization for 
Amazonian Adenomera, represented by one vouchered individual 
(Museo de Historia Natural de San Marcos, Lima, Peru; MHNSM 
18219) and three unvouchered recordings (N = 4 frogs). 

The vouchered male was calling with other conspecifics, on the 
forest floor, close to a stream, at an air temperature of 27°C. Of the 
three unvouchered males, two were recorded at 27°C and one at 
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TABLE 1. Summary of acoustic parameters of the new vocalization for Adenomera cf. Andreae (N = 4 frogs; 30 calls per frog, N = 120 calls). 

Call length 	Call rise 	Call rate 	Dominant 
	

Secondary frequencies 	Change in DF 
(ms) 	time (ms) 	(calls/min) 

	
frequency 
	 (Hz) 	 (Hz) 

(DF) (Hz) 

Mean 29 6.44 60.5 2370.06 4682.59 7118.85 558.6 

SD 4.09 4.06 13.14 76.57 110.27 114.31 163.74 

Range 21.2-37.7 1.6-14.8 30-78 2247.7-2466.5 4475.6-4873.4 6663.7-7304.6 1203.1 

26°C. Recordings were obtained on 12 October 1997 between 1730 
and 1750 h, using a Sony Walkman Professional WM-D6C tape 
recorder and AKG D 1200E microphone. Signals were analyzed 
using Signalyze 3.12, a Macintosh-based program, sampling at a 
rate of 44100 Hz and 16 bytes resolution. Acoustic parameters 
measured and their corresponding values are in Table 1. The defi-
nition of all parameters, with the exception of secondary frequen-
cies (frequency bands other than the carrier that contain signifi-
cant energy), and change in dominant frequency, follows Cocroft 
and Ryan (1995. Anim. Behay. 49:283-303). Change in dominant 
frequency is defined as dominant frequency at the end of the sig-
nal minus dominant frequency at the beginning of the signal. 

The vocalization has a mean duration of 29 ms, occurring at a 
relatively low call rate (ca. 60.5 calls/min). Two individuals con-
sistently presented a call "trail" (Fig. lb) which follows the main 
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Fia 1. a) Oscillogram of several calls and b) waveform, c) power spec-
trum and d) spectrogram of a single call.  

signal in either a sustained or interrupted fashion, but as the other 
callers did not have this feature, call measurements were done on 
the main signal. The duration of the main signal plus the trail is 
highly variable (40-97 ms). The fundamental frequency is at the 
same time the dominant frequency, with an upward frequency glide 
of about 500 Hz. 

In an attempt to determine the identities of these individuals we 
examined acoustic parameters of Amazonian Adenomera from calls 
reported in the literature. We also compared our results with re-
cordings of a sympatric A. hylaedactyla and recordings elsewhere 
in the Basin (Angulo, Cocroft, and Reichle, unpubl. data.). The 
new vocalization differs from unpublished recordings and from 
those previously reported by having a dominant frequency that is 
at the same time the fundamental frequency, while in all other 
cases (A. andreae, A. hylaedactyla, and A. diptyx) the main carrier 
is the second harmonic. The new call type is notably shorter than 
that of A. andreae (Zimmerman and Bogart 1984. Acta Amaz. 
14:473-519), A. diptyx (as A. andreae in Marquez et al. 1995. J. 
Zool. Lond. 237:313-336 [I. De la Riva, pers. comm.]), and A. 
hylaedactyla (Heyer 1973. Contr. Sci. Nat. Hist. Mus. Los. Ange-
les Co. 251:1-50; Straughan and Heyer 1976. Pap. Avulsos Zool. 
23:221-245; Schluter 1980. Salamandra 16[4]:227-247; Schneider 
et al. 1988. Zool. Jb. Physiol. 92:77-103; Marquez et al. 1995, op. 
cit.). 

Considering its short call length and peculiar spectral energy 
distribution, and given that it occurs in sympatry with A. 
hylaedactyla and at least one other Adenomera, this vocalization 
is sufficiently different from any other known Amazonian 
Adenomera call to presume it to represent a distinct but cryptic 
species. Given that the group is currently the subject of systematic 
studies and that the taxonomy may change, we have called this 
population Adenomera cf. andreae as the specimen shares some 
characters with nominal Adenomera andreae and occurs in for-
ested habitats. 

We thank the Man and Biosphere Program, Smithsonian Insti-
tution, and the Shell Oil Company for logistic support, INRENA 
(Instituto Nacional de Recursos Naturales) for granting appropri-
ate permits, Departamento de Herpetologia, Museo de Historia 
Natural de San Marcos, for use of its facilities, and G. K Morris 
for reviewing the manuscript. Support is acknowledged from op-
erating NSERC grant #4946 to G. K. Morris. 

Submitted by ARIADNE ANGULO, Department of Zoology, 
Erindale College, University of Toronto, Mississauga, Ontario, L5L 
106, Canada (e-mail: ariadne@zoo.utoronto.ca),  and JAVIER 
ICOCHEA, Apartado 14-219, Lima 14, Peru (e-mail: 
javiericochea@hotmail.com).  
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AGALYCHNIS CALLIDRYAS (Red-eyed Treefrog). REPRO-
DUCTION. This species usually deposits eggs on vegetation over-
hanging temporary and permanent ponds (Duellman. 2001. The 
Hylid Frogs of Middle America. SSAR Contrib. Herpetol. 18:i-
xvi, 1-694, i—x, 695-1159). McCranie and Wilson (2002. The 
Amphibians of Honduras SSAR Contrib. Herpetol. 19:i—x, 1-625), 
in addition to these usual breeding sites in Honduras, reported find-
ing an amplectant pair on passion flower vines growing above a 
trickle of water coming from a pig pen, amplectant pairs in pri-
mary rainforest where the only other nearby surface water seen 
was that in streams and a river and a tree buttress, tadpoles in 
small water-filled depressions made by human and pack animal 
traffic along a trail (these depressions lacked overhanging vegeta-
tion where eggs are normally laid), tadpoles in a small stationary 
side pool of a stream in the dry season, egg clutches attached to 
the rubber walls of a water collecting device with tadpoles in the 
stagnant water of this device, and eggs attached to the walls below 
the seat in a latrine (although it is highly unlikely that tadpoles 
from this egg clutch could survive). Some of these unusual breed-
ing sites were in heavily deforested areas. 

On 5 August 2001 in primary lowland rainforest (60 m elev.) at 
Cafio Awawas (14°49'N, 84°52'W), Gracias a Dios, Honduras, at 
ca. 1200 h, we located a fallen tree with a long cavity of water. 
Upon examining the log, we found several clutches of greenish 
colored Agalychnis eggs attached to leaves of vines and small trees 
overhanging the water-filled cavity and Agalychnis tadpoles in the 
water. One egg clutch (USNM 549422) and one lot of tadpoles 
(USNM 549423) were collected at that time. We returned to the 
site at dusk (ca. 1600 h) on the same day and waited for dark. The 
distinctive call of A. callidryas was heard in the trees above the 
log. After dark (ca. 1700 h) we examined the log and saw several 
A. callidryas around the log and in vegetation above the log. We 
collected two adults (USNM 549331-32) and made another col-
lection of Agalychnis tadpoles (USNM 549424). Examination of 
these two tadpole lots (stages 25-37; Gosner 1960. Herpetologica 
16:183-190) confirmed that they were A. callidryas tadpoles. 
Observations over the years in Honduras have revealed that A. 
callidryas, with its specialized mode of reproduction (normally 
laying eggs on vegetation overhanging temporary and permanent 
ponds), has surprisingly adapted to breeding in a wide array of 
habitats. This ability to adapt has allowed the species to remain 
common in some places even after its primary rainforest habitats 
are completely deforested. 

Submitted by JAMES R. McCRANIE, 10770 SW 164th Street, 
Miami, Florida 33157-2933, USA (e-mail: 
jmccrani@bellsouth.net),  LARRY DAVID WILSON, Department 
of Biology, Kendall Campus, Miami-Dade Community College, 
Miami, Florida 33176, USA, and JOSIAH H. TOWNSEND, 
Division of Herpetology, Florida Museum of Natural History, 
University of Florida, Gainesville, Florida 32611, USA. 

BUFO FOWLERI (Fowler's Toad) and MALACLEMYS TER-
RAPIN TERRAPIN (Northern Diamond-backed Terrapin). 
REFUGIA AND NESTING. In the context of a nesting and 
hatchling study of Malaclemys terrapin during Summer 2000 and 
2001 in Bayville New York, we recorded multiple observations of 
the use of terrapin nest excavations by Bufo fowleri. Our study 

site is a 1-ha, flat, sandy plot adjacent to an estuarine marsh of 
Oyster Bay, on the north shore of Long Island. 

In our study site, female terrapins frequently begin an excava-
tion and abandon it before it is complete, moving several meters 
to another location. Such excavations, typically 5-10 cm deep, 
which we have termed "test holes," are common in our study site. 
Once the female completes an acceptable nest it is cylindrical, ca. 
11-20 cm deep, and the egg chamber usually measures 4-10 cm 
in diameter (Montevecchi and Burger 1975. Amer. Midl. Nat. 
94:166-178). In our study site, when the hatchlings emerge from 
the nest they often leave a conspicuous oval-shaped emergence 
hole, which is ca. 3-5 cm across at the surface and extends ca. 4-
12 cm deep (Bossert and Draud, unpubl. data). Approximately 25% 
of the terrapin nests were predated by raccoons in our study site. 
This predatory action left a hole that was slightly larger in diam-
eter than, and as deep as, the original egg chamber. 

During September 2000 we examined 58 emergence holes and 
found Bufo fowleri residing in 3 (5.2%). During June 2001 we 
examined 28 test holes and found 2 B. fowleri (7.1%). In addition, 
we examined 20 raccoon-predated terrapin nests, and found 1 toad 
(5%). During September 2001, we examined 63 emergence holes 
and recorded 5 more resident toads (7.9%). Thus, over the two-
season period, 6.5% of the 169 terrapin excavations examined had 
toads residing in them. Over the same two-season period, seven 
other toad observations were recorded in the study site (e.g., un-
der various objects or hopping along the ground). 

The Fowler's toads found residing in terrapin excavations ranged 
from 42-63 mm SVL. It is unknown if all 11 occasions were dif-
ferent toads, but from the locations, times, and sizes we believe 
that they were. In each case, a solitary toad was buried in the soft 
sandy soil at the bottom of the nest, head facing up. Our data do 
not allow us to comment specifically on the length of time the 
toads spent within the terrapin excavations, but in 2001, 2 of the 8 
observed toads remained in the same excavation for at least 3 days. 
Since nest density is high in our study site (mean density = 2.22 
nests /100 m2), it is entirely possible that they would use several 
different excavations within their home range, which has been 
conservatively reported to range between 100 and 1000 m 2  (Clarke 
1974. Amer. Midl. Nat. 92:257-274). 

Bufo species use various naturally occurring depressions for wa-
ter conservation, crypsis, and thermoregulation, and B. fowleri have 
been reported to use small mammal burrows (Clarke 1974, op.cit.), 
but to our knowledge this is the first published report of their use 
of turtle excavations. Fowler's toads are thought to dig into loose 
sand to hibernate and typically are not active at the surface after 
late September in our study area. Given our discovery of toads 
buried in terrapin excavations in late September (latest observa-
tions was 25 Sept) we believe it is likely that in addition to using 
the excavations as refugia, they may also use them for hibernacula. 
Fowler's toads have also been observed in empty terrapin nests in 
Wellfleet, Massachusetts (Don Lewis, pers. comm.). It is unknown 
how widespread the use of empty turtle nests by Fowler's toads 
might be, but we speculate that wherever large populations of toads 
coincide with active turtle nesting areas, it is likely to be a com-
mon occurrence. 

Submitted by MARC BOSSERT, MATT DRAUD, and 
TRAVIS DRAUD, Department of Biology, C.W. Post-Long Is-
land University, 720 Northern Blvd., Brookville, New York 11548-
1300, USA. 

Herpetological Review 34(1), 2003 
	

49 



CYCLORAMPHUS BORACEIENSIS (Flattened Waterfall Frog). 
CLUTCH ATTENDANCE. The 25 known species of 
Cycloramphus occur in the coastal Atlantic Forest. Information 
on reproduction is scarce and is restricted to two species. In both, 
the eggs are laid outside the water, are large, and are attended by 
the female (Heyer and Crombie 1979. J. Washington Acad. Sci. 
69:17-20) or by the male (Giaretta and Cardoso 1995. Revta Bras. 
Zool. 12:233-237). On 2 January 2001 (1200 h), at the Cachoeira 
do Ipiranguinha, (Ubatuba, SP, Brazil; 23°26'S; 45°04'W), we 
found a clutch of C. boraceiensis eggs in a rock crevice near a 
waterfall. Close (30 cm) to this clutch we found a male hidden 
under a dead leaf. This male was collected, examined for natural 
marks, and released at the point of collection. We returned to the 
site during the night (2030 h) and found that the previously dis-
covered male was sitting beside the clutch (Fig. 1). This male 
(AAG-UFU 2309, Museu de Biodiversidade do Cerrado, 
Universidade Federal de Uberlandia) measured 40.9 mm SVL. 
The clutch contained 43 eggs, and the embryos (10 mm TL) were 
at stage 22 (Gosner 1960. Herpetologica 16:183-190). Another 
association between a male C. boraceiensis (36.8 mm SVL) and 
an egg clutch (58 eggs, stage 17 embryos) was observed at the 
same waterfall on 28 December 1989. This male was in a situa-
tion similar to that illustrated in Fig. 1, during the day (0800 h). 
Male C. dubius remain close to their eggs and repel approaching 
objects. The presence of males of C. boraceiensis beside the clutch 
is suggestive of paternal care in this species, as in C. dubius. 

FIG. 1. Adult male Cycloramphus boraceiensis close to a clutch of eggs 
in a rock crevice. Note that the eggs are in contact with one another and in 
a single layer; note also the late stage embryos inside the eggs. 

Submitted by ARIOVALDO A. GIARETTA and KATIA G. 
FACURE, Laborat6rio de Sistematica e Ecologia de Anuros 
Neotropicais, Institute de Biologia, Universidade Federal de 
Uberlandia, 38400-902, Uberlandia, Minas Gerais, Brazil. 

CYCLORAMPHUS BORACEIENSIS (Flattened Waterfall Frog). 
DEFENSIVE BEHAVIOR. The leptodactylid Cycloramphus 
boraceiensis is restricted to the coastal Atlantic Forest of Brazil 
(Heyer et al. 1990. Arq. Zool. 31[4]:231-410). During field work 
between January 2000 and April 2002 at Nude° Picinguaba 

(44°50'W; 23°23'S, 10-50 m elev.), Parque Estadual da Serra do 
Mar, in the municipality of Ubatuba, State of Sao Paulo, Brazil, 
we observed bite defensive behavior in C. boraceiensis. When 
disturbed, individuals of this species usually remained motionless 
with limbs close to the body (death feigning). Although, on 6 oc-
casions we observed individuals biting the hand of one of us when 
they were hand-captured. This species inhabits wet rock surface s 
in forest streams, and due to its concealing coloration the primary 
defense was crypsis; secondary defense was thanatosis (death 
feigning) and biting. Bite behavior for the genus Cycloramphus 
was described for C. dubius by Giaretta and Cardoso (1995. Revta. 
Bras. Zool. 12[2]:229-232), and was considered parental care be-
havior, because individuals were found near clutches. In the present 
report we have not observed clutches near the individuals of C. 
boraceiensis. One individual of C. boraceiensis captured a frog 
(Hylodes phyllodes) used as bait, and another individual was ob-
served preying on a tadpole of Thoropa miliaris which inhabits 
humid rock surfaces. These episodes suggest that C. boraceiensis 
is a voracious predator that may use this biting behavior as a de-
fensive mechanism. Among defensive behaviors, biting is consid-
ered one of the ultimate defensive mechanisms (Duellman and 
Trueb 1986. Biology of Amphibians. McGraw Hill, New York. 
New York. 670 pp.). 

We thank Fundacao 0 Boticario de Protecao a Natureza / 
MacArthur Foundation for financial support, and CNPq for a fel-
lowship. Institute Florestal, Parque Estadual da Serra do Mar, al-
lowed us to study anurans at the Ndcleo Picinguaba. Celio F. B. 
Haddad commented on the manuscript and provided valuable in-
formation. 

Submitted by MARILIA T. HARTMANN, PAULO A. 
HARTMANN, CYNTHIA PERALTA DE ALMEIDA PRADO, 
and PAULO C.A. GARCIA, Departamento de Zoologia, Institute 
de Biociencias, Caixa Postal 199, UNESP, 13506-900 Rio Claro, 
Sao Paulo, Brazil; e-mail (MTH): matal@rc.unesp.br . 

GASTROPHRYNE CAROLINENSIS (Eastern Narrow-Mouthed 
Toad). MAXIMUM SIZE. On 20 June 1992 an adult 
Gastrophryne carolinensis (39 mm SVL) was collected in T36N 
R18W Sec 1, Dallas County, Missouri, USA, by K. R. Toal and C. 
Sheil. This specimen (University of Kansas, KU 220524) exceeds 
the maximum size reported by Conant and Collins (1998. Rep-
tiles and Amphibians of Eastern and Central North America. Third 
Ed. Expanded. Houghton Mifflin, Boston, Massachusetts. xviii + 
616 pp.). 

Submitted by KEVIN R. TOAL, Monsanto Company, 700 
Chesterfield Parkway North, St. Louis, Missouri 63198, USA, and 
JOSEPH T. COLLINS, The Center for North American Herpe-
tology, 1502 Medinah Circle, Lawrence, Kansas 66047, USA. 

HYLA BERTHALUTZAE (NCN). OVIPOSITION BEHAV-
IOR. Hyla berthalutzae is a small treefrog with a distribution in 
the coastal lowlands from the State of Espirito Santo to Sao Paulo, 
and Serra do Mar, Sao Paulo, Brazil (Frost 1985. Amphibian Spe-
cies of the World. Allen Press, Inc. and Assoc. Systematics Col-
lections. Lawrence, Kansas. 732 pp.). From 29 reproductive modes 
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recognized by Duellman and Trueb (1986. Biology of Amphib-
ians. McGraw-Hill Book Company, New York. 670 pp.), H. 
berthalutzae fits in mode 18: eggs arboreal, with hatchling tad-
poles dropping into ponds or streams. Herein, we report oviposi-
tion behavior of this species in a temporary pond at Campo dos 
Escoteiros Geraldo Hugo Nunes (22°34'S, 43°02'W), Municipal-
ity of Mage, in the foothills of Serra dos Orgaos, State of Rio de 
Janeiro, southeastern Brazil. 

The observations took place during the rainy nights of 17 Sep-
tember and 22 November 1996. The schedule of each mating se-
quence (ms) observed is in parenthesis. On 17 September, we ob-
served a female approaching a calling male. When she jumped 
onto the same leaf where the male was calling, he immediately 
jumped on the female's back and grasped her in an axillary am-
plexus (ms-1, 2215 h). Then, the female carried the male onto 
another leaf (different from the male's perch) and remained on the 
middle of the leaf looking downward (ms-2). Only the female 
grasped the leaf. After a few minutes 3 min), the pair in am-
plexus turned up and the female began to descend to the tip of the 
leaf (ms-3). On the tip of leaf, before liberation of eggs, the fe-
male alternately stretched and retracted her hind limbs (2227 h), 
perhaps verifying the leaf's end or signaling the imminence of 
liberation of eggs to the male (ms-4). At the moment of oviposi-
tion, the pair moved upward as several eggs were released in a 
thin gelatinous layer onto the top surface of the leaf (2231 h). 
After about five minutes, the male emitted a tenuous call (2238 h) 
and left the female (ms-5, 2242 h). The abandoned female began 
(2248 h) to push (or shake) the clutch with her hind limbs, alter-
nating with intervals of rest (ms-6), for about 50 minutes, she then 
deserted the clutch. These movements appeared to push the clutch 
to the tip of the leaf. An alternative explanation suggests that this 
behavior may influence the fertilization of eggs by shaking the 
gelatinous mass. Some hours after oviposition the clutch remained 
hanging on the tip of the leaf above the pond; it had obviously 
increased in volume, likely influenced by rain or high humidity. 

On 22 November, we observed another pair in amplexus. All of 
the mating sequences described above were observed. However, 
before amplexus the female performed mating sequences 2-4 
alone. Afterwards, she established amplexus with a male that was 
ca. 40 cm away and then returned to the same leaf and spawned. 
Quantitative parameters of the clutches are (mean ± SD): number 
of eggs = 49 ± 10 (N = 11), diameter of eggs = 4.4 ± 0.5 mm (N = 
20), clutch size: length = 4.4 ± 0.5 cm (N = 10), width = 1.8 ± 0.6 
cm (N = 10), height above the pond = 24.4 ± 9.0 cm (N = 10). 

We thank J P. Pombal, Jr. and Ronaldo Fernandes for their criti-
cal reading of this manuscript, and Adriana Pugliese, Ana C. R. 
Alves, Luiz N. Weber, and Sergio P. de Carvalho e Silva for assis-
tance in fieldwork. 

Submitted by HENRIQUE WOGEL and PATRICIA A. 
ABRUNHOSA, Departamento de Vertebrados, Museu Nacional 
/ UFRJ, 20940-040 Rio de Janeiro, RJ, Brazil; e-mail (HW): 
hwogel@acd.ufrj.br . 

HYLA MICROCEPHALA (NCN). HABITAT. Many frogs uti-
lize burrows of other animals to avoid heat or desiccation (Lips 
1991. J. Herpetol. 25:477-481; Dundee 1999. Herpetol. Rev. 
30:91-92), or create their own chambers in mud to aestivate 

(Duellman and Trueb 1986. Biology of Amphibians. J. Hopkins 
University Press, Baltimore, Maryland. 670 pp.). However, such 
behavior is unusual among hylid frogs (but see Tucker et al. 1995. 
Herpetol. Rev. 26:32-33). During the first two weeks of March 
2001, I observed a total of eight small hylids (2.0-2.5 cm SVL) 
under rocks along the bank of Rio Las Marias, Venezuela (9°10'N, 
69°44'W). Based on photos, these frogs have been tentatively iden-
tified as Hyla microcephala (W. E. Duellman, pers. comm.). 

The locality was in the Andean piedmont where a small river 
(3-5 m wide, 0-1.5 m deep) passes through degraded deciduous 
forest. One bank was relatively flat and composed of sand, gravel, 
and cobbles, with many cobbles and small boulders at the surface. 
While searching under large rocks (10-30 cm diam) along the 
shoreline, I discovered several frogs. I continued to find them spo-
radically along a 200 m length of riverbank during a two-week 
period. Most observations were of a single frog occupying a rock, 
but two individuals were in contact under the same rock in one 
case. 

As the water level steadily dropped during mid-March, I searched 
exhaustively for frogs under ca. 100 rocks situated at different 
distances from the river in an area of ca. 25 m 2. Only two rocks 
within 20 cm of the water line had frogs underneath, which roughly 
coincided with the distance at which the soil beneath the rocks 
remained visibly moist. Given that the rocks where I first observed 
H. microcephala were 2 m away from the water line by the time of 
the last observation, I infer that these frogs were relocating as the 
water dropped to stay in a humid environment. Despite working 
along the river daily during January—March 2001, my only obser-
vation of a H. microcephala not under a rock was a single indi-
vidual seen at midnight near the shore in mid-March. 

There was no evidence of burrowing near occupied rocks, hence 
H. micmcephala probably used only rocks with pre-existing pas-
sages. There was no obvious evidence of extreme torpor or spe-
cialized secretions among the individuals observed. This is the 
first record of this species using underground refuges, and short-
term use of shoreline rocks as refuges from the prevailing low 
humidity and high temperatures may have been critical for sur-
vival during this particularly dry year. 

I thank W. Duellman for identifying the frogs from photos, A. 
Flecker for facilitating my work at Rio Las Marias, and H. Greene 
for helpful comments on this note. 

Submitted by PETER B. McINTYRE, Department of Ecol-
ogy and Evolutionary Biology, Corson Hall, Cornell University, 
Ithaca, New York 14853-2701, USA; e-mail: pbm3@cornell.edu.  

PHLYCTIMANTIS KEITHAE (Wot-wot). DEFENSIVE BE-
HAVIOR. The African Hyperoliidae includes a Glade of large ter-
restrial or climbing frogs in the genera Kassina, Phlyctimantis, 
and Semnodactylus. When disturbed, many display balling behav-
ior; tucking the limbs in, bending the body forwards, and lower-
ing the head with retracted eyes. We report on a novel anti-preda-
tor behavior shown by the wot-wot, Phlyctimantis keithae. 

Phlyctimantis keithae is restricted to the Udzungwa Mountains, 
part of the Eastern Arc highlands of Tanzania. Locally the frog is 
common and known as a wot-wot, an onomatopeic form of the 
advertisement call. The back and sides are dark purple, with bright 
orange patches on the thighs. Observations were made at Luisenga, 
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a nature reserve and man-made lake within a tea plantation 
(08°36'51.2"S; 035°20'22.8"E, 1855 m) 8-9 November 1999. 
When disturbed by gentle prodding, the frog rapidly twists onto 
its back, throwing its limbs across the body (Fig. 1). The position 
is assumed so quickly that it would be appropriate to describe this 
action as snapping into position. The frog maintains this cryptic 
posture for about 20 sec, and then returns to typical position in 
one or two rapid intermediate jerks, holding each for a few sec-
onds before returning to normal posture. Four frogs tested adopted 
similar positions. The animal holding this defensive pose looks 
quite un-froglike, displaying the orange patches and belly pattern, 
while keeping the eyes open. 

Some observations are available for defensive behavior of two 
of the three other species of Phlyctimantis: Phlyctimantis 
boulengeri places the head between the forelegs, while raising the 
sacral region which displays the red coloration of the hind legs 
(Rodel and Ernst 2001. Alytes 18:178-186). Rodel and Ernst (op. 
cit.) report that the frog produces a sticky secretion over the skin. 
In Uganda, P verrucosus secretes a bad-smelling thick mucus over 
the skin (Drewes and Vindum 1994. J. Afr. Zool. 108:55-70). None 
of the many P keithae we have handled has produced any defen-
sive mucus. 

This behavior is sometimes referred to as "death-feigning," al-
though in the case of the wot-wot the behavior would appear to 
result in camouflage, by either breaking up the outline or chang-
ing the overall shape of the animal, presumably to conflict with a 
predator search-image. 

Although Rodel et al. (2000. Salamandra 36:125-130) did not 
observe similar behavior in the related Kassina senegalensis, K. 
fusca, or K. cassinoides, ROdel and Braun (1999. Biotropica, St 
Louis 31:178-183) record one subadult K fusca lying on its back 
with limbs outstretched. 

Flo. 1. Defensive posture assumed by Phlyctimantis keithae when dis-
turbed. Drawn from a transparency. 

The metamorphs of Phlyctimantis keithae are only known to 
ball. At Mufindi 10 metamorphs were found sheltering under a 
stone. Each was around 10 mm SVL. They resembled small spi-
ders; the head and limbs were tucked in, with the bright orange 
patches showing. Related frogs we have seen balling include 
Kassina kuvangensis from northwestern Zambia, and Kassina 
maculata. Other reported examples include Kassina lamottei and 
one K cochranae (Rodel et al. 2000., op. cit.), which remained in 
a ball for a few minutes, before slowly stretching out its limbs and 
moving off. 

The Tanzania Commission for Science and Technology 
(COSTECH) is thanked for a research permit issued to AC. Greg 
Crutsinger prepared Fig. 1. Alison Charming is thanked for draw-
ing our attention to this behavior in the field. 

Submitted by ALAN CHANNING, Zoology Department, Uni-
versity of the Western Cape, Private Bag X17, Bellville, 7535, 
South Africa (e-mail: achanning@uwc.ac.za),  and KIM 
HOWELL, Department of Zoology & Marine Biology, Univer-
sity of Dar es Salaam, P.O. Box 35064, Dar es Salaam, Tanzania 
(e-mail: khowell  @twiga.com). 

PHYSALAEMUS PUSTULOSUS (Tungara Frog). HABITAT. 
Use of burrows created by other animals is common among frogs 
(Cocroft and Hambler. 1989. Biotropica 21:2-8; Lips 1991. J. 
Herpetol. 25:477-481). In many cases, spider burrows are used 
by frog species that are apparently invulnerable to predation by 
the resident spider (Dundee 1999. Herpetol. Rev. 30:91-92). 
Physalaemus pustulosus use spider burrows in Mexico (Powell et 
al. 1984. Salamandra 20:273-274), and here I report use of an 
active crab burrow in degraded deciduous forest within the Andean 
piedmont of Venezuela (9°10'N, 69°44'W). Throughout a three-
week period (late-January to mid-February) of the dry season in 
2001, I observed a P pustulosus using this burrow as a refuge. 

The burrow opening was ca. 6 cm in diameter, but its depth was 
not ascertained. On most nights, a tungara frog was sitting near 
the entrance to the burrow. When I approached, it often retreated 
into the burrow. On many nights, a crab was also visible just in-
side the tunnel, but I was unable to capture it for identification. On 
one occasion, I approached the burrow near midnight and the frog 
retreated into the tunnel. When the tunnel was illuminated, I could 
clearly see the frog resting inside with the crab between the en-
trance and itself. The frog had moved over or under the crab as it 
retreated into the burrow. Continued checks of the burrow revealed 
no evidence of the frog or crab from mid-February through mid-
March. 

Burrowing terrestrial crabs have never been seen at this site 
despite intensive fieldwork during the last 15 years (A. Flecker, 
pers. comm.). Thus, the crab in question was likely to have been 
an aquatic species (probably Sylviocarcinus piriformis) burrow-
ing upward from the ground water table. Crayfish burrows link-
ing the soil surface and water table are known to harbor North 
American frogs during dry conditions (Neill 1951. Ecology 
32:764-766) and winter (Carpenter 1953. Ecology 34:74-80). 
Some crabs consume P. pustulosus (Ryan 1985. The Tungara Frog. 
Univ. Chicago Press, Chicago. 230 pp.), but the unusually severe 
dry season of 2001 may have enhanced the value of this refuge. 
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I thank M. Ryan for identifying the frog, G. Pereira for identify-
ing crab photos, A. Flecker for facilitating my work at Rio Las 
Marias, and H. Greene for helpful comments on this note. 

Submitted by PETER B. McINTYRE, Department of Ecol-
ogy and Evolutionary Biology, Corson Hall, Cornell University, 
Ithaca, New York 14853-2701 USA; e-mail: pbm3@cornell.edu.  

PSEUDACRIS STRECKERI ILLINOENSIS (Illinois Chorus 
Frog). SATELLITE BEHAVIOR. Satellite behavior has been 
recognized in many anuran species (Robel 1985. J. Herpetol. 
19:432-436). The short breeding season, limited range, and se-
cretive lifestyle of Pseudacris streckeri illinoensis have left much 
of its natural history unknown. On 19 February 2002 we visited a 
chorus of P. s. illinoensis located about 2.5 km NW of Nimmons, 
Clay County, Arkansas, USA. The chorus was in a cotton field 
flooded with about 40 cm of water. Six aggregations of male P s. 
illinoensis were observed. In each of these aggregations, a single 
male was calling from his perch while several non-calling males 
hovered within 15 cm of him Aggregations ranged from 1 to 5 
non-calling males (1, 2, 2, 3, 3, 5). Two aggregations were ob-
served separately for about 5 minutes. One of the aggregations 
consisted of two satellites and the other had five satellites. In both 
cases only a single calling male was observed. In each instance 
none of the accompanying non-calling males vocalized despite 
incessant calling by the vocal male. All cases of apparent satellite 
behavior were observed in open water where isolated emergent 
vegetation (3-4 stems) was present. Along the south shore of this 
pond there was a large aggregation of about 25-30 males with 
plenty of emergent vegetation. In this area we could not deter-
mine if males were acting as satellites or not, although both call-
ing and non-calling males were observed there. Based on these 
observations, satellite behavior may be facultatively expressed in 
response to available calling perches in this species. In this sce-
nario, areas with few available calling perches would possess higher 
levels of satellite behavior, whereas in areas with a plethora of 
emergent vegetation the behavior should not be evident. Further 
investigations on the breeding biology and larval ecology of P s. 
illinoensis are warranted in Arkansas. 

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),  and ROBERT G. NEAL and STANLEY 
E. TRAUTH, Department of Biological Sciences, Arkansas State 
University, P.O. Box 599, State University, Arkansas 72467, USA 
(e-mail: strauth@astate.edu).  

PSEUDACRIS TRISERIATA (Western Chorus Frog) and RANA 
SYLVATICA (Wood Frog). CHYTRIDIOMYCOSIS. The chytrid 
fungus Batrachochytrium dendrobatidis is a known pathogen of 
anuran amphibians, and has been correlated with amphibian die-
offs worldwide (Daszak et. al. 1999. Emerging Infectious Dis-
eases 5:735-748). In Colorado, B. dendrobatidis has infected Bo-
real toads (Bufo boreas) (Muths et. al., in review) and has been 
identified on museum specimens of northern leopard frogs (Rana 
pipiens) (Carey et. al. 1999. Develop. Comp. Immunol. 23:459— 

472). We report the first verified case of chytrid fungus in chorus 
frogs (Pseudacris triseriata) and wood frogs (Rana sylvatica) in 
the United States. We collected seven P triseriata, and two adult 
and two juvenile R. sylvatica in the Kawuneeche Valley in Rocky 
Mountain National Park (RMNP) during June 2001. These ani-
mals were submitted to the National Wildlife Health Center 
(NWHC) as part of an amphibian health evaluation in RMNP. 
Chorus frogs were shipped in one container. Wood frog adults and 
juveniles were shipped in two separate containers. Histological 
examinations of all chorus frogs and 3 of 4 wood frogs were posi-
tive for chytrid fungus infection. The fourth (adult) wood frog 
was too decomposed for meaningful histology. Histological find-
ings consisted of multifocally mild to diffusely severe infections 
of the epidermis of the ventrum and hindlimb digital skin. Chytrid 
thalli were confined to the thickened epidermis (hyperkeratosis), 
were spherical to oval, and occasional thalli contained character-
istic discharge pores or zoospores (Green and Kagarise Sherman 
1999. J. Herpetol 35:92-103; Fellers et al. 2001. Copeia 2001:945-
953). We cannot confirm that all specimens carried the fungus at 
collection, because infection may have spread from one individual 
to all other individuals in each container during transport. Further 
sampling of amphibians in the Kawuneeche Valley is warranted 
to determine the rate of infection and mortality in these popula-
tions. 

These specimens are catalogued in the National Wildlife Health 
Center Archives, P. triseriata 4761-020 through 4761-024; R. 
sylvatica 4762-001 and 4762-002. This work was funded by the 
Amphibian Research and Monitoring Initiative and the National 
Park Service. We thank S. Street, R. Scherer, and T. Barnes for 
their field support. 

Submitted by SUZANNE E. RITTMANN (e-mail: 
Suzanne_Rittmann@usgs.gov)  and ERIN MUTHS, U.S. Geologi-
cal Survey, Midcontinent Ecological Science Center, 4512 
McMurry Avenue, Fort Collins, Colorado 80525, USA, and D. 
EARL GREEN, U.S. Geological Survey, National Wildlife Health 
Center, 6006 Schroeder Road, Madison, Wisconsin 53711, USA 
(e-mail: david_green@usgs.gov).  

RANA CURTIPES (NCN). COLORATION. In the present note, 
we report partial albino frogs and tadpoles of Rana curtipes from 
the Jog-falls area (14°13'N, 74°45'E) in the Western Ghat region 
(Karnataka, India). The normal or wild type adult R. curtipes is jet 
black except for a small golden brown patch on the dorsum. Tad-
poles grow to a size of 75 mm and are jet black (Fig. 1A). 

The population of R. curtipes occurring in the puddles of the 
Jog-falls area contain an albino strain mixed with the normal wild 
black type. The albinos are light orange or golden yellow, how-
ever their eyes are normal and black (Fig. 1A, B). Frazer (1983. 
Reptiles and Amphibians in Britain. Collins Publishers) consid-
ered such frogs as 'partial' albinos in contrast to true albinos hav-
ing an orange skin and red eyes lacking melanin in the retina. 

Field studies during February 1997 revealed that 13,804 of 
13,852 tadpoles were black, with the remaining 48 (0.35%) of the 
semi-albino type. Ten of the partial albino tadpoles were reared 
with ten wild types (controls) in our laboratory. Periodic examina-
tions during different stages of metamorphosis showed that both 
the wild and the partial albino types were near the same stages of 
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40mm 

RANA SYLVATICA (Wood Frog). PHONOTACTIC STALK-
ING. On 30 January 2002, a breeding chorus of Rana sylvatica 
was observed at Stout Pond, a large woodland pond community 
that lies within a large depression in an oak-hickory forest in Stone 
County, Arkansas, USA (T 1 6S R12W Sec 30) just south of State 
Hwy 14 and ca. 1.12 km E of the Baxter-Stone County line. A 
large breeding event had occurred the previous night, as ca. 10 x 
15 m area of the pond was covered by egg masses, and many male 
wood frogs persisted calling in the pond. While observing 
Pseudacris crucifer and R. sylvatica, the following sequence of 
events was recorded. 

A male P crucifer was calling from a perch ca. 4-5 cm above 
the water in the fork of an upright emergent plant stem. A male R. 
sylvatica was observed facing this emergent plant from ca. 1 m 
away. The R. sylvatica slowly approached the plant where the P 
crucifer was calling. Once the R. sylvatica reached the emergent 
stem, he began climbing up toward the still calling P. crucifer. 
The R. sylvatica pulled himself up the plant with his forelimbs, 
toward the calling P crucifer, with his hind limbs freely floating 
in the water. Upon reaching the P. crucifer, the R. sylvatica nudged 
it with his snout causing it to cease calling. The moment the P. 
crucifer deflated its vocal sac, the wood frog grabbed him from 
his perch and escaped into the leaves and mud at the bottom of the 
pond. The R. sylvatica appeared to be homing in on the call of the 
P. crucifer. Whether phonotactic stalking is prevalent in pond com-
munities where both these species breed is unknown; however, 
the large numbers of P crucifer present at this site makes the spe-
cies an available and nutritious food source for R. sylvatica. 

Submitted by MALCOLM L. McCALLUM (e-mail: 
mmccallu@astate.edu),  Environmental Sciences PhD Program, 
Arkansas State University, P.O. Box 847, State University, Arkan-
sas 72467, USA, TRACY L. KLOTZ and STANLEY E. 
TRAUTH (e-mail: strauth@astate.edu),  Department of Biologi-
cal Sciences, Arkansas State University, P.O. Box 599, State Uni-
versity, Arkansas 72467, USA. 

FIG. 1A—B. Live tadpoles and froglets of Rana curtipes. Tadpoles of 
wild type (black color) and of semi-albinos (orange-yellow); note the 
normal black eyes of the semi-albino type (A). Freshly collected wild 
(black in color) and semi-albino (orange-yellow in color) froglets of Rana 
curtipes (B). 

development. All of the laboratory-reared tadpoles successfully 
completed metamorphosis. These findings are contradictory to 
those of Browder's (1972. J. Exp. Zool. 180:149-156) observa-
tion that albino Rana pipiens were less viable compared to their 
wild type siblings under the laboratory conditions. Further work 
on the demographic and ethological aspects of these semi-albino 
R. curtipes is in progress. 

The laboratory facilities provided by Prof. V. P. Deshmukhe, 
and the field assistance provided by M. P. More of Karnatak Sci-
ence College, Dharwad, are gratefully acknowledged. 

Submitted by R. N. DESAI, Department of Zoology, Karnatak 
Science College, Dharwad-580 001, India and K. 
PANCHARATNA*, Department of Zoology, Karnatak Univer-
sity, Dharwad-580 003, India; e-mail: pancharatnak@yahoo.com.  
*Corresponding author. 

RANA SYLVATICA (Wood Frog). DEATH FEIGNING. On 30 
January 2002, a breeding chorus of Rana sylvatica was observed 
at Stout Pond, a large woodland pond community that lies within 
a large depression in an oak-hickory forest in Stone County, Ar-
kansas, USA (T16S R12W Sec 30) just south of State Hwy 14 and 
ca. 1.12 km E of the Baxter-Stone County line. A large breeding 
event had occurred the previous night, as the area of the pond 
covered by egg masses was ca. 10 x 15 m, and many male wood 
frogs persisted calling in the pond. More that a dozen male R. 
sylvatica were observed performing a previously unreported be-
havior reminiscent of death feigning in Acris crepitans (McCallum 
1999. Herpetol. Rev. 30:90). 

When individual calling male wood frogs were disturbed, they 
would dive into the debris on the pond bottom. Upon reaching the 
substrate, they would remain motionless in the leaves where they 
could easily be picked up by hand. They positioned themselves so 
their abdomen and snout terminus were simultaneously in contact 
with the substrate. All the limbs were in their normal resting posi-
tion but elevated from the substrate so the frog was resting on its 
venter. The medial digits of the forelimbs were positioned against 
the tympanum. The hind legs were similarly raised with the femo- 
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ral portions of the limbs held against the lateral flanks of the abdo-
men and the plantar region of the foot facing laterally. If the water 
surrounding a frog was stirred with a net, the animal remained in 
this position, allowing itself to drift with the current created by the 
investigator. Once captured, these frogs immediately ceased per-
forming this behavior and proceeded to attempt escape as typi-
cally observed in these ranids. 

Submitted by MALCOLM L. McCALLUM (e-mail: 
mmccallu@astate.edu),  Environmental Sciences PhD Program, 
Arkansas State University, P.O. Box 847, State University, Arkan-
sas 72467, USA, TRACY L. KLOTZ and STANLEY E. 
TRAUTH (e-mail: strauth@astate.edu),  Department of Biologi-
cal Sciences, Arkansas State University, P.O. Box 599, State Uni-
versity, Arkansas 72467, USA. 

RANA SYLVATICA (Wood Frog). PARASITE. On 21 August 
2002, we captured a wood frog (Rana sylvatica; 31 mm SVL; 3.4 
g) with grossly enlarged eyes in a pitfall trap in Elk Island Na-
tional Park, Alberta, Canada (53°36'N, 112°53'W; Paszkowski et 
al. 2002. Research Links 10[1]:13, Parks Canada). Both eyeballs 
extended abnormally beyond the orbits, with skin on the posterior 
surfaces stretched taut (Fig. lb); the eyeballs themselves did not 
seem to be enlarged, although the tissue surrounding them was 
swollen. The cornea of the left eye was clear, but the right cornea 
was covered with whitish tissue (probably including the lower 
eyelid) that obscured most of the iris and pupil (Figs. lc—d). The 
animal had no other signs of deformities or injuries, and did not 
appear emaciated or stressed. 

We returned the frog to the Health Sciences Laboratory, Uni-
versity of Alberta, Animal Services Unit. The animal was sacri-
ficed, processed using standard histological techniques, and serial 
sections were made through the eyeball and associated tissues. 
Over 100 trematode mesocecariae were present within connective 
tissue behind each eyeball, enough that the cysts forced the eyes 
up and out of the orbits. A single cross-section through the con-
nective tissue behind both eyeballs contained 60 trematodes. The 

FIG. 1. (a) Normal Rana sylvatica. (b—d) R. sylvatica with infestation 
of trematode mesocecariae behind eyeballs: dorsal (b), left (c), and right 
(d) views. Note tissue obscuring cornea in (d).  

serial sections were examined and based on key morphological 
traits (width of body and ventral sucker, location of acetabulum, 
oral spines), the mesocecariae were identified as possible mem-
bers of the genus Alaria (Family Diplostomidae; Schmidt and 
Roberts 1996. Foundations of Parasitology. Wm. C. Brown Pub-
lishers, Dubuque, Iowa. 659 pp). Mesocecariae of Alaria sp. are 
commonly found in anurans, but are usually located between 
muscle fiber bundles in the hind legs (J. Holmes, pers. comm.). 

In 2001 we captured 25 wood frogs and 37 western toads (Bufo 
boreas) in pitfall traps at the same site as the parasitized wood 
frog, but no other individuals displayed any external signs of in-
festation. The infection seen in the wood frog collected at Elk 
Island National Park was unusual both because of the location of 
the parasites in tissue directly behind the eyeballs, and the sever-
ity of the infection. 

Thanks to N. Nation and colleagues for initially examining and 
processing the specimen, and A. Shostak and J. Holmes for iden-
tifying the parasite. Parks Canada allowed access to the study site. 
Z. Eaton provided field assistance. Ducks Unlimited Canada, 
Friends of Elk Island, and Alberta Sports, Recreation, Parks, and 
Wildlife Foundation provided funding for amphibian sampling at 
Elk Island. 

Submitted by BRIAN R. EATON and CYNTHIA A. 
PASZKOWSKI, Department of Biological Sciences, University 
of Alberta, Edmonton Alberta, Canada T6G 2E9, and ROSS 
CHAPMAN, Parks Canada, Elk Island National Park, Site 4, 
RR#1, Fort Saskatchewan, Alberta, Canada T8L 2N7. 

SCINAX ALTERA (NCN). PREDATION. Spiders, mainly 
Pisauridae, are important predators of frogs, with most predation 
events being reported from aquatic environments (Bastos et al. 
1994. Herpetol. Rev. 25:118; ; Johnson 1996. Herpetol. Rev. 
27:140; Rogers 1996. Herpetol. Rev. 27:75; Schiesari et al. 1995. 
Herptol. Rev. 26:30-31; Seely et al. 1990. Herptol. Rev. 21:89-
90). 

On March 2001 at 2035 h, we observed a juvenile male pisaurid 
spider, Thaumasia sp. (10.2 mm body length), that had just seized 
a juvenile Scinax altera (11.5 mm SUL) at the edge of Cabitinas 
Lagoon in the Restinga de Jurubatiba (22° 17'S; 41 041W), Macae, 
Rio de Janeiro State, Brazil. The spider was on the water surface 
grasping the anuran by its back using its pedipalps, whereas the 
frog had its body submerged and was apparently dead. Because 
this spider usually lives near or on the water surface, our observa-
tions indicate that even juvenile spiders may constitute an impor-
tant source of mortality for Scinax altera, especially post-meta-
morphic and juveniles living at this breeding site. 

Renner L. C. Baptista (Invertebrate Department, Aracnology 
Section) and J. P. Pombal Jr. (Vertebrate Department) of the Museu 
Nacional do Rio de Janeiro identified the spider and the frog, re-
spectively. This research was supported by CNPq and FAPERJ. 

Submitted by RODRIGO V. MARRA, FABIO H. HATANO, 
LEONARDO BOQUIMPANI-FREITAS, RAQUEL V. 
MARQUES, MONIQUE VAN SLUYS, and CARLOS E D. 
ROCHA, Programa de Ecologia, Conservacao e Manejo de 
Ecossistemas do Sudeste Brasileiro e PELD/CNPq — Site 05 
(Jurubatiba), Setor de Ecologia, Instituto de Biologia Roberto 
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Alantara Gomes, Universidade do Estado do Rio de Janeiro. Rua 
Sao Francisco Xavier 524, Maracand (CEP 20550013) Rio de 
Janeiro, RJ, Brazil. 

CROCODYLIA 

CAIMAN LATIROSTRIS (Broad-snouted Caiman). FEEDING. 
Caiman latirostris feeds on diverse prey, which consist mostly of 
arthropods (insects), snails, crabs, and frogs (A. Imhof, unpubl. 
data). Although the species is opportunistic (Magnusson et al. 1987. 
J. Herpetol. 21:85-95; Pooley 1989. In C. A. Ross [ed.], Croco-
diles and Alligators, pp. 76-91. Golden Press. Silverwater, Aus-
tralia), as with other crocodilians, size (Delany and Abercrombie 
1986. J. Wildl. Mgmt. 50:348-353) and mouth morphology (Singh 
and Bustard 1982. British J. Herpetol. 6:253-258) influence its 
feeding behavior. In particular, the wide and short snout of C. 
latirostris appears better suited to crushing rather than as a tool 
for active foraging (Verdade et al. 1992. In L. M. Verdade and A. 
Lavorenti [eds.], Anais do II Workshop sobre Conservacdo e 
Manejo do Jacard-de-Papo-Amarelo [Caiman latirostris], pp. 77-
91. ESALQ / USP, Piracicaba, Brazil). Here, we report a passive 
feeding behavior that, to our knowledge, is unreported in C. 
latirostris. 

In November 1998, during a routine night count for caimans at 
Estancia 'El Estero,' Santa Fe, Argentina (30°03'S, 59°58'W), we 
observed a caiman (presumably an adult male based on size) at 
the discharge of a small dam (ca. 0.60 m high), constructed for 
watering cattle. The caiman allowed the discharge stream to pass 
through its open mouth. As we assumed that it was waiting for a 
prey item to fall into its mouth, we spent 15 min observing it. 
Whenever an item fell into its mouth, the caiman immediately 
closed its mouth and swallowed. We saw this behavior four times, 
but we were unable to identify individual prey. Based on other 
data (King et al. 1998. Cooperative feeding, a misinterpreted and 
under-reported behavior of crocodilians. Available at: http:// 
www.flmnh.ufl.edu/natsci/herpetology/crocbiology/bartram.htm;  
Pooley, op. cit.; Schaller and Crawshaw 1982. Copeia 1982:66-
72), we suspect that most were fishes. 

Similar passive feeding behavior has been reported in Caiman 
yacare (Schaller and Crawshaw, op. cit.), Alligator mississippiensis 
(King et al., op. cit.), and Crocodylus niloticus (Pooley, op. cit.), 
but these observations each involved more then one crocodilian 
fishing together cooperatively. Our observations suggest that C. 
latirostris feeding behavior is more diverse than previously rec-
ognized. Diefenbach (1979. Copeia 1979:162-163) reported that 
C. latirostris dug in the bottom of aquatic sites to feed on snails, 
but passive feeding had not been reported. Our observation also 
documents broad-snouted caiman occupation and use of man-made 
water structures. 

We thank A. Woodward and W. King for their suggestions. 

Submitted by CARLOS I. PINA, C.I.C. y T.T.P. - CONICET, 
Dr. Matteri y Espalia, CP: 3105 Diamante, Entre Rios, Argentina 
(e-mail: cidcarlos  @infoshopdte.com.ar ), and ALEJANDRO 
LARRIERA, Proyecto Yacard, By. Pellegrini 3100, CP: 3000 
Santa Fe, Argentina (e-mail: yacare@arnet.com.ar).  

TESTUDINES 

CHELYDRA SERPENTINA (Common Snapping Turtle). DE-
FORMITY. On 11 June 2000, an adult female Chelydra serpentina 
(210 mm carapace length, weight 1.70 kg) was collected by Nicho-
las D'Angelo in a drainage canal on West Napoleon Avenue in 
Metairie, Louisiana, USA and brought to the Audubon Zoo New 
Orleans the following day. The carapace and plastron were trans-
versely constricted at mid-body by a plastic ring (142 mm cir-
cumference), the type found on milk and water containers (Fig. 
1). The ring apparently became lodged on the turtle as a juvenile, 
causing the constriction as the turtle grew, resulting in this un-
usual deformity. The ring was removed from the turtle after cap-
ture. Two similar cases of this deformity in Trachemys scripta 
elegans (Red-eared slider) have been documented (Odum 1985. 
Herpetol. Rev. 16:113; McLeod 1994. Herpetol. Rev. 25:116-117). 
This is the first known instance to occur in C. serpentina. 

The turtle was taken to the zoo's animal hospital where radio-
graphs indicated that she was gravid with 12 eggs, all located on 
the posterior side of the constriction (Fig. 2). The eggs were ovi-
posited on 23 June 2000 and set up for incubation. One turtle pipped 
on 17 September 2000 but died before completely emerging from 
the egg. The remaining eggs were infertile and addled. 

FIG. 1. Lateral view of Chelydra serpentina showing plastic ring around 
constriction site. 

FIG. 2. Radiograph of Chelydra serpentina showing eggs located on 
posterior side of constriction. 

Submitted by RICK DIETZ and DINO FERRI, Reptile & Am-
phibian Exhibit, Audubon Zoo, New Orleans, Louisiana 70118, 
USA (e-mail [RD]: reptiles@auduboninstitute.org ; [DF]: 
dferri@mindspring.com). 
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DERMOCHELYS CORIACEA (Leatherback Sea Turtle). 
STRANDING. To date, only two strandings of Dermochelys 
coriacea are known from the Belgian coast. The first one took 
place in December 1988 (Van Gompel 1989. De Strandvlo 9:102). 
The second was reported by Haelters and Kerckhof (1999. De 
Strandvlo 19:30-39). This specimen (total straight-line length 
ca.170 cm) was cut in two sub-equal parts, most probably by a 
ship's propeller. The two parts were found a few km apart (off De 
Haan in trawler nets and on Wenduine beach) on 10 and 11 Sep-
tember 1998. Its skeleton is registered as IRSNB 15129. A third 
case, here reported, occurred on 19 December 2000, at Mariakerke 
(Ostend). The still-alive but dying male specimen (carapace curved 
length 157 cm, total length 194 cm, weight 369 kg), stranded in 
the evening, was brought to the Blankenberge Sea Life Center 
where it died during the night. An external examination revealed 
numerous deep cutaneous lacerations on the ventral and lateral 
sides of the animal. The internal examination revealed subcutane-
ous muscular hematomas and muscular degeneration, internally 
of the cutaneous lacerations. Evidence of focal hepatic necrosis 
and acute fibrinous peritonitis was also observed. The hepatic 
lesion and the peritonitis probably both occurred as a consequence 
of the cutaneous lacerations. The digestive tract was empty. The 
injuries, from which the animal eventually died, can be attributed 
to the impact of a ship or a ship's propeller. Mouldings of the 
whole specimen and its mouth were made by Zephyr Co. (Wellem, 
Belgium). Cast and skeleton are in the collections of the IRSNB 
(IRSNB 15516). The heart and samples for histopathology are kept 
at the Pathology Department of the Faculty of Veterinary Medi-
cine of the Universite de Liege. Some Stomatolepas dermochelys 
(Crustacea: Cirripedia) were collected from this animal and the 
one stranded in 1998 and are deposited in the collections of the 
IRSNB. 

Submitted by GEORGES LENGLET, Department of Recent 
Vertebrates, Institut Royal des Sciences naturelles de Belgique, 
Rue Vautier 29, 1000 Brussels, Belgium (e-mail: 
Georges.Lenglet@  sciencesnaturelles.be), JAN HAELTERS, 
Management Unit of the North Sea Mathematical Models, 3e en 
23e Linieregimentsplein, 8400 Ostend, Belgium (e-mail: 
J.Haelters@mumm.ac.be),  OLIVIER S. G. PAUWELS, Depart-
ment of Recent Vertebrates, Institut Royal des Sciences naturelles 
de Belgique, Rue Vautier 29, 1000 Brussels, Belgium (e-mail: 
osgpauwels@hotmail.com),  and THIERRY JAUNIAUX, Histo-
pathology Department, Faculty of Veterinary Medicine, Universite 
de Liege, Sart Tilman B43, Boulevard de Colonster 20, 4000 Liege 
1, Belgium (e-mail: T.Jauniaux@ulg.ac.be).  

sition (i.e., ingestion of bone) have been documented in adult tor-
toises of both sexes. Here we report an instance of suspected cali-
che mining by juvenile desert tortoises. 

On August 2, at 1733 h, we observed 3 juvenile desert tortoises 
(61-, 63-, and 114 mm midline carapace length [MCL]) facing a 
sheer caliche wall immediately adjacent to a primitive road east of 
Tucson, Arizona (32°08'N, 110°41'W). All tortoises were within 
one meter of each other and within 0.5 cm of the wall. The ani-
mals were captured, weighed, and measured; a white powder was 
noted on the beaks of all 3 tortoises. The fine powder formed 3mm-
wide rings around their mouths. A fourth juvenile (70 mm MCL) 
was captured ca. 5 m from the others, walking in the direction of 
the caliche wall. This tortoise did not have white powder surround-
ing its mouth. These individuals presumably came to this site to 
access a calcium source. 

Submitted by ERIC W. STITT and CHRIS DAVIS, School of 
Renewable Natural Resources, Room 125 Biological Sciences East, 
University of Arizona, Tucson, Arizona, 85721, USA; e-mail 
(EWS): estitt@u.arizona.edu . 

GOPHERUS AGASSIZH (Desert Tortoise). ELEVATIONAL 
RANGE. The Sonoran Desert population of the desert tortoise 
(Gopherus agassizii) inhabits rocky slopes and foothills in the 
desertscrub community of the Sonoran Desert. Desert tortoises in 
Arizona are most commonly found between 300-1067 m with a 
maximum recorded elevation of 1615 m (Ariz. Game and Fish 
Dept., unpubl. data). In the Mojave Desert population of this spe-
cies, the maximum recorded elevation is 2200 m (Grover and 
DeFalco 1995. USDA For. Ser. Gen. Tech. Rept. INT-GTR-316. 
134 pp.). High mountains are usually considered inappropriate for 
tortoise habitation, although some individuals range into juniper 
woodland communities. On 20 July 2000, a desert tortoise was 
observed and photographed by the two senior authors at an eleva-
tion of 2380 m in the Rincon Mountain District of Saguaro Na-
tional Park, Pima County, Arizona, USA. The tortoise was actively 
moving on a trail in a ponderosa pine-dominated coniferous com-
munity. It seems unlikely that humans transported the tortoise to 
this location, which is within a road less national park wilderness 
area that receives < 300 visitors per year. The nearest road is 13.9 
km by trail from this location and > 600 m lower in elevation. 

Submitted by CLARE E. ASLAN, ADRIAN SCHAEFER, and 
DON E. SWANN, Saguaro National Park, 3693 South Old Span-
ish Trail, Tucson, Arizona, 85730, USA. 

GOPHERUS AGASSIZH (Desert Tortoise). CALICHE MIN-
ING. Gopherus agassizii have been observed ingesting bone, 
stones, and soil (reviewed by Esque and Peters 1994. In Bury and 
Germano (eds.), Biology of North American Tortoises, pp. 105-
111. Natl. Biol. Sum, Fish Wildl. Res. 13, Washington, D.C.). 
Desert tortoises may scrape topsoil to access caliche (a source of 
calcium, as calcium carbonate [Krauskopf 1979. Introduction to 
Geochemistry. McGraw-Hill Book Co., New York, 617 pp.]) and 
may alter regular movement patterns to visit such mineral sources 
(Marlow and Tollestrup 1982. Anim. Behay. 30: 475-478). To date, 
observations of caliche mining and other means of calcium acqui- 

KINIXYS HOMEANA (Home's Hingeback Tortoise). 
PREDATION. Field records of tortoises predated by snakes are 
few, both in temperate and in tropical environments (e.g., Rugiero 
and Luiselli 1995. Amphibia-Reptilia 16:407-411). Indeed, during 
our long-term studies on the ecology of forest snakes in southern 
Nigeria, we analyzed stomach contents of hundreds of snakes from 
more than 30 species (e.g., see Luiselli et al. 1998. J. Zool. (London) 
246:125-133; Luiselli et al. 2002. Can. J. Zool. 80:55-63), but 
did not find any tortoise item as prey. Here we report two cases of 
predation by snakes upon Kinixys homeana, a species found in the 
rainforests of southern Nigeria (Luiselli et al. 2000. Rev. Ecol. 
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Terre et Vie 55:3-23). 
On 8 April 2001, a villager from Degema (Rivers State, 04°48'N, 

06°48'E) carried to us a recently killed, large male Blanding's tree 
snake (Toxicodryas (= Boiga) blandingi), 168.7 cm SVL, with an 
obviously enlarged stomach. The snake, which was killed at a site 
where secondary forest intergraded into a small pineapple 
plantation, was dissected after routine measurements. It contained 
the remains of a large male Agama agama (common prey for this 
snake: cf. Luiselli et al. 1998. Amphibia-Reptilia 19:430-436; 
Hughes 2000. Herpetol. Bull. 74:8-11), and a recently ingested 
juvenile Kinixys homeana. This tortoise measured 11.4 cm in 
plastron length, and had been ingested head first. 

On 17 November 2001 while searching for snakes in a secondary 
forest near Ogbele (Rivers State, 05°00'N, 06°50'E), we found a 
Gold's tree cobra (Pseudohaje goldii) coiled under an artificial 
plastic cover-object routinely used by us for sampling snakes. The 
snake was captured, sexed, measured, marked by ventral scale-
clipping, and examined for prey items by palpation of the abdomen. 
The snake, a male 174.5 cm SVL, regurgitated the remains of the 
posterior side of the body of a male Kinixys homeana. The tortoise 
was clearly ingested head-first. Based on comparisons with live 
materials of the same tortoise species, we estimated that the prey 
would have been ca. 14 cm in plastron length. Photographs of 
both prey items have been deposited at the Nigerian Agip Oil 
Company Ltd. environmental office (Victoria Island, Lagos). 

Toxicodryas blandingi and Pseudohaje goldii both are semi-
arboreal species with an eclectic and opportunistic dietary spectrum 
(Luiselli et al. 1998. Amphibia-Reptilia 19:430-436; Pauwels et 
al. 1999. Afr. Herp. News 30:32-33), and in both cases noted here 
the predator was a large adult specimen. Thus, it may be 
hypothesized that tortoise predation, albeit a rare event, is perhaps 
confined to the larger-sized population cohorts of these 
opportunistic snakes. 

We are indebted to several companies of the E.N.I. Group, 
F.I.Z.V., and Institute Demetra, for funding our long-term 
ecological research in Nigeria. Chelonian Research Foundation 
(through its Linnaeus Fund Annual Turtle Research Award, years 
1999 and 2000) supported the "Kinixys conservation ecology 
project" of which this note is an outcome. M. Capula, E. Filippi, 
and L. Rugiero critically commented upon a previous draft of the 
manuscript. 

Submitted by GODFREY C. AKANI, Department of Biological 
Sciences, Rivers State University of Science and Technology, 
P.M.B. 5080, Port Harcourt, Nigeria (e-mail: 
gakanina2000@yahoo.com);  LUCA LUISELLI* (e-mail: 
lucamlu  @tin.it), SUNDAY M. WARIBOKO, and FRANCESCO 
M. ANGELICI (e-mail: frangema@fiscali.it),  F.I.Z.V. (Ecology) 
and Institute Demetra, Via Olona 7, 1-00198 Rome, Italy. 
*Corresponding author. 

STERNOTHERUS ODORATUS (Common Musk Turtle) and 
CHELYDRA SERPENTINA (Common Snapping Turtle). RE-
PRODUCTION. Common musk turtles are known to have great 
plasticity in nesting behavior. Females may lay eggs on open 
ground, in shallow nests under leaf litter, or in fully-formed exca-
vations (Ernst et al. 1994. Turtles of the United States and Canada. 
Smithsonian Inst. Press, Washington, D.C.). Moreover, the shar- 

ing of nesting sites by female conspecifics has been well docu-
mented (reviewed in Ernst et al., op. cit.). Here we report the use 
of nest excavations by Chelydra serpentina as nesting sites by 
Sternotherus odoratus in southeastern Michigan. 

On 7 June 2000, we discovered a clutch of 7 Sternotherus 
odoratus eggs buried in loose sand within a large nest cavity on an 
earthen dam at Cedar Lake, Livingston Co., Michigan, USA. Soil 
disturbance adjacent to the nest indicated that the cavity had been 
recently dug and abandoned by a female Chelydra serpentina. On 
10 June 2000, on another earthen dam on private property in Syl-
van Township, Washtenaw Co., Michigan, we observed a female 
S. odoratus investigating a nest cavity dug the previous day by a 
female C. serpentina and whose eggs we had subsequently re-
moved. The female was then later observed inserting the posterior 
portion of her body into the cavity, but did not deposit her eggs. 
Finally, on 11 June 2002, at the dam site in Washtenaw Co., we 
observed a female S. odoratus nesting adjacent to a nesting fe-
male C. serpentina within a small (ca. 70 cm diam) patch of sand 
where three clutches of C. serpentina eggs had been laid and sub-
sequently removed by us in the preceding two-day period. The 
female deposited a clutch of 6 eggs within one of the empty nest 
cavities. 

We thank David and Becky Schultz for access to their property. 
Turtle eggs were collected with permission of Michigan Depart-
ment of Natural Resources, scientific collecting permit #C0868. 

Submitted by MICHAEL S. FINKLER and AMY E. 
SCHULTZ, Department of Natural, Information, and Mathemati-
cal Sciences, Indiana University Kokomo, P.O. Box 9003, 
Kokomo, Indiana, 46904-9003, USA; email (MSF): 
mfinkler@iuk.edu . 

TERRAPENE CAROLINA BAURI (Florida Box Turtle). RE-
HYDRATION. On 15 May 2002 at 1630 h, we discovered three 
Terrapene carolina bauri that had fallen down a brick-lined well 
on Egmont Key, Hillsborough County, Florida, USA. The smooth-
sided well was 75 cm deep and 1 m in diameter, had a dry leaf 
litter floor, and effectively prevented escape. The turtles were ex-
tremely lightweight and dehydrated. Field body measurements of 
the three animals were: male, 132 mm carapace length (CL), 253 
g; male, 120 mm CL, 233 g; juvenile male, 1 1 1 mm CL, 138 g. 
The large male was lethargic, whereas the smaller animals at-
tempted to walk away. All three turtles were returned to the ranger 
station and provided with fresh water ad libitum until 0800 h the 
next morning. Re-measurements 14 h after initial capture showed 
that the 132 mm male drank 52 g of water to increase his mass to 
305 g; the 120 mm male drank 32 g of water to increase to 265 g; 
and the juvenile male drank 20 g of water to increase to 158 g. All 
were alert and energetic upon release the day after initial capture. 
Based on data collected between 1991 and 2002 on Egmont Key, 
mean weights of box turtles of these size classes and sex/life stage 
are 353 g (N = 62 observations of 132 mm CL males), 266 g (N = 
28 observations of 120 mm CL males), and 217 g (N = 11 obser-
vations of 111 mm CL juveniles). These data suggest that both the 
largest and smallest dehydrated turtles may not have fully hydrated 
upon release, although depleted fat reserves also may account for 
the below-average body mass. No data are known to us on how 
much body water a turtle can lose before it dies of dehydration 
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(but see Ross 1977. Comp. Biochem. Physiol. 56A:477-480; 
Chessman 1984. Aust. J. Zool. 32:649-655 for information on rates 
of evaporative water loss and time to recovery in laboratory set-
tings). Under controlled conditions, Rose (1969. Southwest. Nat. 
14:67-72) found that T ornata lost 3.5% of their mass in six days 
without available water at a relative humidity of 18-22%. Although 
we do not know how long the three box turtles were in the well, 
park rangers told us that there had been no appreciable rainfall 
since at least March; Winter 2001 to late Spring 2002 was an ex-
ceptionally dry period in west-central Florida. The fact that Florida 
box turtles can drink from 13.7 to 20.5% of their initial body mass 
after forced dehydration suggests that they may be adapted physi-
ologically to survive long periods without drinking water. 

We thank Vic Hutchison for his insights into turtle water bal-
ance and its associated literature. 

Submitted by C. KENNETH DODD, JR. and MARIAN L. 
GRIFFEY, Florida Caribbean Science Center, United States Geo-
logical Survey, 7920 Northwest 71st Street, Gainesville, Florida 
32653, USA. 

TERRAPENE ORNATA (Ornate Box Turtle). SUMMER REF-
UGIUM. Oppressive summer heat and drought in the southern 
United States is known to have a detrimental effect on wildlife in 
general. However, many animals including box turtles are known 
to escape the effects of the heat by retreating into burrows. On 30 
June 1999 at 2225 h near Falls Road, ca. 0.4 km W of Hwy 1189, 
Hood County Texas, USA, an adult male Terrapene ornata was 
found in the recess of a shelved layer of limestone with a depth of 
ca. 25 cm. At the back of the recess a small pool of water was 
present with a depth of no more than 5 mm. Five adult Rana 
berlandieri were also present in the recess. 

Submitted by CARL J. FRANKLIN, 1001 Denmark Drive, 
Grand Prairie, Texas 75050, USA; e-mail: 
Herpking@ix.netcom.com.  

TERRAPENE ORNATA LUTEOLA (Desert Box Turtle). HIGH 
ELEVATION RECORD. On 28 July 2001 at 1030 h we observed 
an adult Terrapene ornata luteola in a relatively exposed tributary 
of Sunnyside Canyon (31°25'25"N, 110°21'37"W), Huachuca 
Mountains, Cochise Co., Arizona, USA, at an elevation of ca. 2180 
m. The habitat consisted of pine-oak forest in mountainous ter-
rain. Stebbins (1985. A Field Guide to Western Reptiles and Am-
phibians, 2nd Ed, Houghton Mifflin Co, Boston, Massachusetts, 
336 pp.) lists maximum elevation at ca. 2010 m and states that 
Terrapene ornata is "primarily a prairie turtle. Over much of its 
range it inhabits treeless plains and gently rolling country grown 
to grass or scattered low bushes where the soil is sandy. Also oc-
curs in open woodland." In Arizona, T o. luteola occurs in oak 
woodlands and mesquite bosque, and the populations there appar-
ently are showing a plasticity in habitat use that has not been re-
ported elsewhere (M. Tuegel, USFWS, pers. comm.) Our obser-
vation represents an elevational increase of ca. 170 m and occur-
rence in a habitat hitherto unreported for Arizona populations of 
T o. luteola. 

Submitted by THOMAS C. BRENNAN, 13201 South Wakial 
Loop, Apt. 3055, Phoenix, Arizona 85044, USA (e-mail: 
Mail  @brennanart.com ), and MARTIN J. FELDNER, 1918 East 
Redfield Road, Tempe, Arizona 85283, USA. 

LACERTILIA 

CNEMIDOPHORUS SEXLINEATUS (Six-lined Racerunner). 
MAXIMUM SIZE. The reported maximum size for C. sexlineatus 
is 75 mm SVL and 241 mm total length (sex and locality unspeci-
fied; Conant and Collins 1998. Peterson Field Guide to Reptiles 
and Amphibians of Eastern and Central North America. r Edi-
tion Expanded. Houghton Mifflin Company, Boston, Massachu-
setts. 616 pp.). Here, we report a new size record for this species 
from Missouri. 

On 16 August 1991, Kevin R. Toal and Randall S. Reiserer col-
lected an adult female C. sexlineatus in an Ozark glade under a 
limestone rock along Route E, 1.8 mi. E of Route M (T21 N, R26W, 
Sec 2) in Barry County. This individual was 84 mm SVL and 267 
mm total length, which exceeds the current size maximum by 9 
mm for SVL and 26 mm for total length. The specimen was de-
posited in the Natural History Museum, University of Kansas, 
Lawrence (KU 218611). 

The specimen was collected with a Missouri Department of Con-
servation Scientific Collecting Permit issued to Kevin R. Toal. 

Submitted by KEVIN R. TOAL, Monsanto Company, 700 
Chesterfield Parkway North, St. Louis, Missouri 63198, USA (e-
mail: kevin.r.toal@pharmacia.com),  and JOSEPH T. COLLINS, 
Kansas Biological Survey, University of Kansas, 2021 Constant 
Avenue, Lawrence, Kansas 66047, USA (e-mail: jcollins@ku.edu).  

SERPENTES 

AGKISTRODON CONTORTRIX CONTORTRIX (Southern 
Copperhead). ENDOPARASITES. An adult female Agkistrodon 
controtrix contortrix (57 cm total length; 215 g mass) was cap-
tured on 4 April 1998 in Randolph County, Georgia, USA, and 
later transferred to Central Florida Zoological Park on 18 April 
1998. The snake was maintained in a glass aquarium with a perfo-
rated (3 mm holes) tight-fitting sheet metal lid. Newspaper was 
used as a substrate and the snake was fed freshly killed laboratory 
mice at two-week intervals. 

Reports of Cuterebra (bot fly) infecting reptiles are lacking, as 
typical hosts are endothermic. However, on 24 June 1998, a third 
larval instar Cuterebra (ca.15 x 9 mm) was found in the snake's 
aquarium on the newspaper substrate (Fig. 1). The species was 
not determined, as accurate identification cannot be made from 
larvae. The A. c. contortrix was examined and a small lesion was 
located midbody, on the right ventrolateral aspect. The lesion was 
not septic and healed uneventfully. 

Two weeks prior to this event, the snake had been restrained in 
a plexiglass tube for veterinary examination. No skin or body ab-
normalities were noted. This finding was inconsistent with Cute-
rebra infection as normally there is a lump in the skin where the 
"warble" is located and a breathing hole is present which is sur-
rounded by inflammation. This lack of obvious cutaneous involve-
ment suggests the possibility that the larva was in the process of 
emerging from a mammalian prey item, possibly a cotton mouse 
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(Peromyscus gossypinus), at the time the prey was ingested by the 
snake. Subsequently, it may have emerged from the mouse and 
attached itself to the lining of the snake's esophagus, eventually 
migrating out through the body wall. The prevalence of Cutere-
bra in cotton mice in Georgia ranges from 10 to 59% during the 
year (Durden 1995. Parasitology 81:787-790). 

It is significant that the normal period for the larval develop-
ment of Cuterebra is three to five weeks (Catts 1967. J. Med. 
Entomol. 4:87-101) and the period of time from when the snake 
was first captured to larval emergence noted here was about eleven 
weeks. This extended period of time may be attributed to the chal-
lenges of exiting from the gastrointestinal tract of an abnormal 
host. Although accidental hosts of Cuterebra have been reported, 
their suitability as hosts is limited in that only partial larval devel-
opment usually occurs (Catts 1965. Trans. 30th North Am. Wildlife 
Nat. Resources Conf. Wash., D.C. 30:184-186). However in this 
occurrence, A. c. contortrix acted as a successful Cuterebra host 
as the larva was able to emerge and appeared to be the size of a 
fully developed third instar. 

The Cuterebra larva reported here (HWML 16389) has been 
deposited in the collection of the Harold W. Manter Laboratory, 
Division of Parasitology, Nebraska State Museum. 

We thank Kevin Enge for providing the A. c. contortrix with 
collection data and Darryl J. Heard for his assistance with this 
project. 

FIG. 1. Cuterebra instar following emergence from an Agistrodon 
contortrix contortrix. 

Submitted by FRED ANTONIO, Central Florida Zoological 
Park, Lake Monroe, Florida 32747, USA (e-mail: 
fbantonio@hotmail.com)  and ELLIS C. GREINER, Department 
of Pathobiology, University of Florida, Gainesville, Florida, USA 
(e-mail: greinere@mail.vetmed.ufl.edu).  

AGKISTRODON PISCIVORUS LEUCOSTOMA (Western Cot-
tonmouth). DIET. We observed an adult female Agkistrodon 
piscivorus leucostoma (54.5 cm SVL; 317 g body mass) regurgi-
tate a partially digested Coluber constrictor (100 g body mass) on 
29 June 2001 at the Center for Biological Field Studies (CBFS), 

Walker Co., Huntsville, Texas, USA. The cottonmouth was ob-
served and captured within a meter of a radio-tagged A. p. 
leucostoma (Zone 15; Phelps Quadrangle; UTM 3403847  m N, 263334 

 m E). 
Cottonmouths are known to prey on several snake species in-

cluding Nerodia, Thamnophis, Storeria, Farancia, Crotalus, and 
Agkistrodon (Gloyd and Conant, 1990. Snakes of the Agkistrodon 
Complex. SSAR, Oxford, Ohio. 614 pp.). To our knowledge pre-
dation on C. constrictor has not been reported. The western 
cottonmouth's prey item (C. constrictor) has been deposited in 
the Herpetological Collection of the Sam Houston State Verte-
brate Museum (SHSVM #H-0005-01). 

Submitted by ERIC D. ROTH, WALTER D. W. GINN, De-
partment of Zoology, University of Oklahoma, Norman, Oklahoma 
73019, USA, LAURIE J. VITT, Sam Noble Oklahoma Museum 
of Natural History and Department of Zoology, University of 
Oklahoma, Norman, Oklahoma 73019, USA, and WILLIAM I. 
LUTTERSCHMIDT, Department of Biological Sciences, Sam 
Houston State University, Huntsville, Texas 77341, USA. 

ANTARESIA MACULOSA (Spotted Python). REPRODUC-
TIVE OUTPUT. The genus Antaresia comprises the smallest 
pythons in the world; typical total lengths average less than one 
meter among free-ranging individuals. Reported clutch sizes vary 
by species, but average 6.5-12.6 eggs with a known extreme of 19 
eggs in A. maculosa (Shine and Slip 1990. Herpetologica 46:283-
290). Here I report an exceptionally large clutch of eggs from a 
captive spotted python. 

On 02 April 2002, a captive-born A. maculosa (1215 mm snout—
vent length) produced a clutch of 25 eggs after a remarkably long 
gestation (mating had occurred on 05 December 2001). The total 
clutch mass was 319 g, recorded < 8 h after oviposition. Two of 
the eggs (5.8 and 5.1 g) were obviously infertile, but the remain-
ing 23 eggs appeared fertile (average mass of fertile eggs = 13.4 
g). The female's post-partum mass was 667 g, such that relative 
clutch mass was 0.32 (calculated following Seigel et al. 1986. 
Herpetologica 42:179-185). The female was found coiled around 
the clutch. I did not observe shivering thermiogenesis as has been 
reported in other pythons. The eggs were removed and artificially 
incubated, but the majority of the eggs were lost to desiccation 
after an incubator malfunction. Seven neonates emerged from the 
surviving eggs between 04 and 07 June; these individuals aver-
aged 8.0 g and 233 mm in snout—vent length. Despite the high 
number of eggs in this clutch, individual egg masses were similar 
to egg masses from other clutches from this colony of A. maculosa, 
thus providing no evidence of an intraspecific trade-off between 
offspring size and number. Similarly, while the body size of the 
dam approaches the maximal known for the species, females of 
similar sizes in the colony have not produced clutches of this size. 
This clutch size is higher than the maximal recorded clutch size of 
all but two species of Australasian pythons (Shine and Slip 1990, 
ibid.); both of the latter were produced by much larger-bodied 
pythons of the genus Morelia. 

Research was aided by Contract DE-AC09-76SR00-819 be-
tween the U.S. Department of Energy and the University of 
Georgia's Savannah River Ecology Laboratory and with Finan-
cial Assistance Award Number DE-FC09-96SR18546 from U.S. 
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Department of Energy to the University of Georgia Research Foun-
dation. 

Submitted by ROBERT N. REED, Savannah River Ecology 
Laboratory, Drawer E, Aiken, South Carolina 29802, USA; e-mail: 
reed@  srel.edu . 

BOA CONSTRICTOR (Boa Constrictor). MAXIMUM BODY 
SIZE. Maximum body size for large constrictors has often been a 
topic of interest in herpetology and is one of the most frequently 
asked questions of herpetologists by the public. Boos (1992. Brit. 
Herpetol. Soc. Bull. 40:15-17) suggested that the record length 
for Boa constrictor is 4.2 m and that previous reports of larger 
specimens involved green anacondas (Eunectes murinus). We here 
report a new record length Boa constrictor. The specimen (YPM 
12530) is a skin donated by A. R Rogers on 31 July 1928 and was 
collected from Brazil. Though the skin had been prepared as a dry 
specimen by traditional means at the time, stretching does not ap-
pear to have affected the specimen's length as the middorsal scales 
overlap normally (Fig. 1). Mid-line straight length of the re-hy-
drated specimen is 4.45 m. 

FIG. 1 Dorsal view of Boa constrictor dried skin (YPM 12530); oc-
cipital region (top) and mid-body (bottom) of YPM 12530. Scales at mid-
line overlap normally. 

Submitted by GREGORY J. WATKINS-COLWELL (e-mail: 
gregory.watkins-colwell@yale.edu)  and TWAN A.A.M. 
LEENDERS (e-mail: twanleenders@  scinax.com), Division of 

Vertebrate Zoology, Yale Peabody Museum of Natural History, 
170 Whitney Avenue, P.O. Box 208118, New Haven, Connecticut 
06520-8118, USA. 

BOTHROPS ASPER (Terciopelo). PARTURITION. Observa-
tions of snakes giving birth or laying eggs in the wild are rarely 
documented. On 29 August 1995 at 1200 h, one of us (MPS) en-
countered a female Bothrops asper 220 cm in total length basking 
in full sunlight on a log covered with lianas. The log was 1 m 
above the water level (just above eye level while sitting in a ca-
noe) in Laguna de Zacatal in Estaci6n de Biologia Tropical Los 
Tuxtlas, San Andres Tuxtla, Veracruz, Mexico. The snake was 
loosely coiled, just two coils, with her slightly-elevated head in 
the center of the coil and the tail on the outside of the coil. The tail 
was parallel to the log, not upraised. The snake was located when 
it hissed on being disturbed in our search for frog nests. The fe-
male exhibited continuous contractions of the muscles along the 
posterior half of her body for the entire time she was giving birth. 
Some of the young remained on the log and lianas while others 
fell into the water as they were born and immediately submerged 
out of sight. The female continued giving birth until 1430 h at 
which time she entered the laguna and swam at the surface for 10 
m before leaving the water and entering the forest. 

During this 2-h interval 35 young were born. Because litter size 
often reaches 80 for adult females of this size in this population 
(Buttenhoff and Vogt 1997. In E. Gonzales, R. Dirzo, and R. C. 
Vogt [eds.], Historia Natural de Region de Los Tuxtlas, pp. 478-
480. UNAM, Mexico D.F.), we surmise that a significant number 
of offspring had already been born prior to the start of our obser-
vations. Assuming the rate of newborn emergence was relatively 
steady throughout, it probably took about 5 hours to give birth to 
the entire brood. Additionally, it is interesting that this primarily 
nocturnal snake should give birth during daylight hours in a rela-
tively exposed situation. 

Submitted by MARCELO PAXTIAN SINACA and RICH-
ARD C. VOGT*, Estacion de Biologia Tropical Los Tuxtlas, 
Institute de Biologia, Universidad Nacionial Autonoma de Mexico, 
Apt. Post 94, San Andres Tuxtla, Veracruz, Mexico 95700. *Present 
address: Coordinacao de Pesquisa em Biologia Aquatica, Institute 
Nacional de Pesquisas da Amazonia, Manaus, Amazonas, Brazil 
69011-970 (e-mail: vogt@inpa.gov.br).  

BOTHROPS ATROX (Common Lancehead). PREY. The diet of 
Bothrops atrox from Central Amazonia consists mainly of mam-
mals, frogs, and lizards (Martins and Oliveira 1998. Herpetol. Nat. 
Hist. 6:78-150). Here we report an observation of a freshwater 
eel, Symbrachus sp. (Gymnotidae), as prey of B. atrox. The snake 
was an adult female (IB 60751, 1112 mm SVL, broken tail, 560 g 
mass) collected in the region of "igap6" forests at Rio Jail, Novo 
Airdo, Amazonas, Brazil. The fish (ca. 320 mm total length, ca. 
35-40 g mass) was ingested head-first and its anterior region was 
partially digested. Gymnotid eels migrate through the seasonally 
flooded floor of igap6 forests, becoming exposed to terrestrial 
predators. This is the first record of a fish as prey of Bothrops and 
confirms the opportunistic feeding habits of B. atrox. 

The fish was identified by J. Zuanon and F.C.T. Lima. Financial 
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support for the study at Rio Jail was provided by Fundacao Vitoria 
Amazonica and Universidade do Amazonas. 

Submitted by M. ERMELINDA OLIVEIRA, Departamento 
de Parasitologia, Instituto de Ciencias BiolOgicas, Universidade 
do Amazonas, 69077-000 Manaus, Amazonas, Brazil (e-mail: 
oliveiraermelinda@hotmail.com.br),  and MARCIO MARTINS, 
Departamento de Ecologia, Caixa Postal 11461, Universidade de 
Sao Paulo, 05422-970, Sao Paulo, Brazil (e-mail: 
jararaca@ib.usp.br).  

BOTHROPS JARARACUSSU (Jararacussu). SEXUAL 
DICHROMATISM. Sex differences in coloration have been re-
ported in several snake species including pitvipers (Shine 1993. 
In Seigel and Collins [eds.], Snakes: Ecology and Behavior, pp. 
49-86. MacGraw-Hill, Inc. New York). For instance, adult males 
of the Brazilian lancehead, Bothrops moojeni, have less defined 
dorsal markings than females, and bear spotted labials, whereas 
the labials of females are yellow-white (Leloup1975. Acta. Zool. 
Pathol. Antverp. 62:173-201). Sex differences in color may also 
occur in juveniles. A yellow tail tip persists for 18 months from 
birth in males, whereas in females the yellow fades within six 
months (Leloup 1975, op. cit.). Sexual dimorphism or dichroma-
tism is also reported for juveniles of the terciopelo, Bothrops asper 
(as B. atrox). Males have yellow tail tips, whereas females lack 
yellow tail tips (Burger and Smith 1950. Science 112:431-433). 

We report herein on an additional instance of sexual dichroma-
tism in Neotropical pitvipers. Newborns of Bothrops jararacussu 
consistently show differences related to sex in both dorsal and 
ventral color. Ground dorsal color of newborn males is darker (Fig. 
1) and yellowish to grayish brown, whereas that of females is yel-
lowish to pinkish brown. Moreover, the dark brown lateral mark-
ings on the body are more broken in males than in females. Like 
in B. moojeni, this feature is retained by some adult individuals 
(see figures in Marques et al. 2001. Serpentes da Mata Atlantica: 
Guia Ilustrado para a Serra do Mar, Ed. Holos, Ribeirao Preto, 
Sao Paulo. 184 pp.). The ventral side of newborn B. jararacussu 
males is yellowish to brownish gray, whereas that of females is 
yellowish to pinkish beige. Additionally, the chins of males bear 
distinct dark gray markings, whereas in females such markings 
are less pronounced and lighter (Fig.1). In addition to the 19 pho-
tographed newborns from a litter with no locality data, housed in 
the collection of the Instituto Butantan (IB), we examined 16 new-
borns from a litter from Cachoeirinha, Minas Gerais, southeastern 
Brazil (IB 8687), and 54 newborns from a litter from Curitiba, 
Parana, southern Brazil (IB 26326-26394). All individuals from 
the three examined litters consistently showed the differences de-
scribed above, which strongly indicate that dichromatism is a char-
acteristic of newborn B. jararacussu. We suspect that sexual dichro-
matism in newborns may be present in other snake species as well, 
as this kind of dimorphism may be misinterpreted as individual 
color variation within the litter and thus would remain undetec-
ted. 

We greatly thank J. Cavalheiro for calling our attention to the 
dichromatism of newborn B. jararacussu (without his keen eyes 
we would have only recognized individual color variation), M. 
Martins for fruitful discussion on the subject, and the CNPq and 
FAPESP for essential financial support. 

FIG. 1. A freshly-preserved newborn litter (10 males, 9 females) of 
Bothrops jararacussu showing sexual dichromatism in dorsal and ventral 
views. 

Submitted by OTAVIO A. V. MARQUES, Laborat6rio de 
Herpetologia, Instituto Butantan, 05503-900 Sao Paulo SP, Bra-
zil, and IVAN SAZIMA, Departamento de Zoologia and Museu 
de Hist6ria Natural, Universidade Estadual de Campinas, 13083-
970 Campinas, SP, Brazil. 

COLUBER CONSTRICTOR CONSTRICTOR (Northern Black 
Racer). WINTER ACTIVITY. A 282 mm SVL unsexed juvenile 
Coluber constrictor constrictor was captured in a pitfall trap on 
19 January 2001 in the Shenandoah Valley, 14 km S Waynesboro, 
Augusta Co., Virginia, USA at an elevation of 488 m. The snake 
was caught in an outgoing pitfall trap at an ephemeral sinkhole 
pond that is completely encircled by a drift fence. The juvenile 
was found in the pitfall trap at 0930 h when the ambient air tem-
perature was 3°C. Pitfall traps had been checked between 1930-
2100 h the previous night when ambient temperature was 1°C. 
Rain and snow fell intermittently throughout the night and early 
morning, with a total accumulation of 23 mm. Fitch (1963. Univ. 
Kansas Publ., Mus. Nat. Hist. 15:351-468) found that racers in 
Kansas were active between 15.5°C and 32.4°C and Brown and 
Parker (1982. In N.J. Scott, Jr. [ed.], Herpetological Communi-
ties, pp. 59-81. USDI Fish and Wildlife Service Report 13.) re-
ported a range of 18.6-37.7°C in Utah. Mitchell (1994. The Rep-
tiles of Virginia. Smithsonian Institution Press. Washington, DC. 
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352 pp.) reported body temperatures of 26.1-38°C for active and 
19.0-35.6°C for inactive racers in Virginia. Previous extreme dates 
of activity for C. constrictor in Virginia are 22 March and 30 No-
vember, as well as an unknown date in January stemming from 
observation of a DOR specimen (Mitchell, op. cit.). Palmer and 
Braswell (1995. Reptiles of North Carolina. Univ. North Carolina 
Press, Chapel Hill. 412 pp.) included a record of a dead juvenile 
racer on 6 January but did not note temperatures. The ephemeral 
pond from which the snake we found was exiting rose 6 cm dur-
ing the night, suggesting that it may have become active in order 
to escape a flooded burrow or other over-wintering site. The snake 
appeared healthy and was capable of crawling and tongue flicking 
at capture. This observation represents the earliest documented 
record of natural activity for black racers in Virginia at the coldest 
ambient temperatures known for the species. 

Submitted by DON R. CHURCH, Department of Biology, 
University of Virginia, Charlottesville, Virginia 22904, USA, and 
JOSEPH C. MITCHELL, Department of Biology, University 
of Richmond, Richmond, Virginia 23173, USA. 

CONOPSIS LINEATA (NCN). BROOD SIZE. This nocturnal 
colubrid snake lives under rocks at high elevations in pine-oak 
forests and in semi-arid scrublands of south-central Mexico. 
Although some information about reproduction has been reported, 
e.g., two snakes copulating under a rock in August (Duellman 1961. 
Univ. Kansas Pub. Mus. Nat. Hist. 15:1-148), little is known about 
litter size. All species of Conopsis for which reproductive data are 
available are viviparous. Conopsis lineata from Hidalgo (at 
elevations > 2750 m) produce 2-3 embryos, and C. lineata from 
Veracruz have been reported with 3 and 5 embryos (two of the 
females were collected in January) (Greer 1966. Copeia 1966:371-
373). A C. lineata from Veracruz gave birth to four offspring at 
the Houston Zoo during March; the neonates measured 76-79 mm 
TL and differed in dorsal coloration (Werler 1970. Int. Zoo. Ybk. 
105-116). 

On 13 April 2002, a female C. lineata (CIB412) measuring 233 
mm total length was collected under a rock in xeric mountain scrub 
at 2490 m, Cerro del Zopilote, Municipality of Pachuca, Hidalgo, 
Mexico. She was kept in captivity and gave birth to two young on 
8 May, the latest parturition date known. Both neonates were dark 
with a poorly defined vertebral line. They measured 69 mm SVL 
(17 mm tail) and 71 mm SVL (15 mm tail) at birth. Although 
individuals from the same locality are known to show great 
variation, the two neonates reported here strongly resemble their 
mother in color and markings. 

Submited by IRENE GOYENECHEA, Centro de 
Investigaciones Biologicas, Universidad Aut6noma del Estado de 
Hidalgo. A.P. 1-69 Plaza Juarez, Pachuca, Hidalgo, C.P: 42001, 
Mexico; e-mail: ireneg@uaeh.reduaeh.mx.  

CORALLUS SPP. (Treeboas). EVIDENCE OF OVER-WATER 
DISPERSAL. The potential for over-water dispersal of animals 
via flotsam is well known (e.g., King 1962. Quart. J. Florida Acad. 
Sci. 25:45-52), but direct observations are rare. In the West Indies, 
Censky et al. (1998. Nature 395:556) reported on the arrival of 

iguanas (Iguana iguana) on Anguilla, likely hurricane-driven from 
Guadeloupe. Knapp (2000. Herpetol. Rev. 31:244) observed a 
Bahamian colubrid snake (Alsophis vudii) emerge from the surf 
on an island where the species had not before been recorded, and 
Henderson et al. (1995. Herpetol. Nat. Hist. 3:15-27) reported the 
boid snake Boa constrictor floating in the water between islands 
off the Caribbean coast of Belize. 

While in Grenada in February 2002, we had a fortuitous meet-
ing with Larry Maul at Mt. Hartman Bay, a former study site for 
the treeboa Corallus grenadensis (Henderson 2002. Neotropical 
Treeboas: Natural History of the Corallus hortulanus Complex, 
Krieger Publ. Co., Malabar, Florida, 197 pp.; Henderson et al. 1998. 
Amphibia-Reptilia 19:203-214). Mr. Maul and his wife have been 
sailing in the West Indies for more than a decade, with annual 
visits to St. Vincent and the Grenada Bank. When he learned that 
we had studied treeboas at the site at which we were standing, Mr. 
Maul immediately knew what snake we were discussing. He ac-
curately described the appearance of Corallus and its defensive 
behavior. Mr. Maul then proceeded to describe two encounters he 
had with seagoing treeboas off St. Vincent and Bequia. Both epi-
sodes occurred in June—July 2001, during mid- to late-afternoon, 
and in very flat, calm water. Both treeboas were swimming and 
neither was associated with a mat of vegetation or other flotsam. 

One treeboa was encountered swimming ca. 1.5-2.0 km off 
Chateaubelair, St. David Parish, St. Vincent. At that distance it 
would have been beyond Chateaubelair Island, and probably out 
of Chateaubelair Bay. The Mauls rescued the snake and released it 
near Chateaubelair. Mr. Maul described the snake as appearing 
"exhausted" but that it recovered quickly and made attempts to 
bite. Almost certainly the snake was the St. Vincent endemic 
Corallus cookii (rather than the Grenada Bank endemic C. 
grenadensis). To the north, the nearest major land mass is St. Lucia, 
ca. 60 km from Chateaubelair. Without supporting flotsam, a suc-
cessful landfall would appear unlikely. 

A second treeboa was found swimming ca. 3.5 km off Bequia, 
in the Bequia Channel between Bequia and St. Vincent. It was off 
Port Elizabeth and out of Admiralty Bay. The distance from Ad-
miralty Bay to the southern tip of St. Vincent is ca. 15.0 km, with 
the current pushing from St. Vincent towards Bequia (Doyle 1994. 
Sailors Guide to the Windward Islands, Chris Doyle Publ., St. 
Vincent, W.I. 334 pp.). The snake probably originated from either 
St. Vincent (Corallus cookii) or from Bequia (C. grenadensis). 
Again, the Mauls rescued the snake and deposited it on vegetation 
on Bequia. If it was a C. cookii moving south towards Bequia, a 
successful landfall might have been possible. If the snake was C. 
grenadensis, without supporting flotsam the liklihood of reaching 
St. Vincent was probably remote. 

That the Mauls encountered two treeboas over a relatively short 
span of time is intriguing, and one wonders how often treeboas (as 
well as other snakes) are set adrift for whatever reason. At our Mt. 
Hartman Bay study site on Grenada, Corallus grenadensis was 
often encountered in coastal mangroves (Rhizophora mangle), both 
on the land and sea sides, and treeboas commonly slept by day 
and foraged by night on vegetation over water (Henderson et 
al.1998, op. cit.). Similarly, by day C. grenadensis was observed 
resting in a mangrove tree completely surrounded by water at 
Lower Woburn (St. George Parish; Henderson, op. cit.). That 
treeboas occasionally fall into the water would not be a surprise, 
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and at certain times they may not be able to reach land before 
being carried out to sea on a prevailing current. Most such epi-
sodes probably end with the death of the snake from dehydration, 
drowning, or predation. 

Corallus almost certainly reached the West Indies by over-wa-
ter dispersal via the Guiana Current from northeastern South 
America during the Quaternary (Hedges 1996. In Powell and 
Henderson [eds.], Contributions to West Indian Herpetology: A 
Tribute to Albert Schwartz, pp. 95-127. SSAR Contrib. Herpetol. 
12, Ithaca, New York; Hedges 2002. In Zanoni [ed.], Flora of the 
Greater Antilles, New York Bot. Garden, in press). A dispersal 
event of that magnitude surely required a mat of vegetation on 
which snakes could rest and avoid dehydration, overheating, 
drowning, and predation. Even under the best of conditions, most 
reptiles would succumb before reaching a new landfall. Although 
the possibility exists that the seagoing treeboas encountered by 
the Mauls represented mainland species (e.g., C. hortulanus or C. 
ruschenbergerii), based on the absence of flotsam and the near 
geographic presence of the West Indian taxa, that potential seems 
highly unlikely. 

We thank Larry Maul, skipper of the Lord Nelson Cutter "Sha-
lom" for realizing this information might be of interest to biolo-
gists, and for his enthusiastic willingness to share it with us. 
Henderson's field expenses were provided by the J. C. Penny 
Golden Rule Foundation (via Robert W. Bourgeois), the Milwau-
kee Public Museum, the Windway Foundation, and Paul Bour-
geois. Robert Powell made numerous suggestions to improve the 
clarity of the paper. 

Submitted by ROBERT W. HENDERSON, Section of Verte-
brate Zoology, Milwaukee Public Museum, 800 West Wells Street, 
Milwaukee, Wisconsin 53233, USA (e-mail: rh@mpm.edu)  and 
RICHARD A. SAJDAK, 4 Callingham Road, Pittsford, New York 
14534, USA (e-mail: rsajdak@frontiernet.net).  

CROTALUS CERASTES (Sidewinder). PREY/PREDATOR 
WEIGHT-RATIO. A key innovation in the evolutionary history 
of snakes is the ability to ingest large prey items. Vipers are espe-
cially renowned for this ability, perhaps aided by the predigestive 
function of venoms. The largest prey/predator weight-ratio previ-
ously recorded was from a neonate viper, Bothrops atrox; this snake 
ingested a Cnemidophorus lizard, resulting in a relative prey/preda-
tor weight-ratio of 1.56 (Greene 1983. Amer. Zool. 23:431-441). 
Despite the presumed dietary advantages of such large meals, the 
size of a meal can render snakes vulnerable to predation (e.g., 
Pauly and Benard 2002. Herpetol. Rev. 33:56-57). Here we re-
port the largest relative prey item recorded from snakes, which 
may have contributed to the snake's death. A dead neonate C. 
cerastes was found on a lightly traveled road near the Ranger Sta-
tion at the Ocotillo Wells State Vehicular Recreational Area, San 
Diego Co., California, USA, 80 m elev. (N33°9.31', W116°8.98'). 
Approximately 6 cm of the tail of a Cnemidophorus tigris was 
protruding from its mouth, and the remainder of the lizard formed 
an obvious bolus. The snake was not visibly damaged in any way, 
but was slightly decomposed and desiccated prior to preservation. 
The SVL of the preserved snake is 229 mm, the SVL of the lizard 
is 73.5 mm, plus a tail length of 196 mm. Dissection revealed that 
the head of the lizard was located at the level of the lower intes- 

Flo. 1. A neonate Crotalus cerastes and the prey item (Cnemidophorus 
tigris) it had consumed; the relative predator/prey mass of this food item 
was 1.72. 

tine. The relative prey mass of this food item was 1.72. Dissection 
revealed dipteran insect larvae (maggots) in both the coelom of 
the snake and the head of the lizard. It is uncertain if the maggots 
originated from the snake, or if the snake ingested the lizard as 
carrion containing maggots. We cannot rule out the possibility that 
the snake was killed by an automobile, but we observed no appar-
ent vehicle-associated trauma on the specimen. Although the ex-
act cause of death is uncertain, the snake may have been physi-
cally incapacitated by the meal it ingested and died of exposure to 
daytime temperatures—if not as a result of ingesting the meal it-
self. The snake and the prey item were deposited at the Collection 
of Vertebrates, University of Texas, Arlington, Texas (UTA R-
51519). We thank Harry Greene for insightful discussion on this 
topic. 

Submitted by DANIEL G. MULCAHY, JOSEPH R. 
MENDELSON III, and KIRK W. SETSER, Department of Bi-
ology, Utah State University, Logan, Utah 84322-5305, USA (e-
mail: dmulcahy  @biology.usu.edu), and ERIC HOLLENBECK, 
California Department of Parks and Recreation, Ocotillo Wells 
District, 5172 Hwy 78, Borrego Springs, California 92004, USA. 

CROTALUS ENYO (Baja California Rattlesnake). ENDOPARA-
SITES. The biology of Crotalus enyo was summarized by Beaman 
and Grismer (1994. Cat. Amer. Amphib. Rept. 589:1-6). There 
are no reports of endoparasites for this species. The purpose of 
this note is to report the presence of larvae (tetrathyridium) of 
tapeworms (Cestoda) and larvae (cystacanth) of spiny-headed 
worms (Acanthocephala) in C. enyo. The body cavities of 52 C. 
enyo (19 from Baja California and 33 from Baja California Sur, 
Mexico) from the herpetology collections of the California Acad-
emy of Sciences (CAS), Natural History Museum of Los Angeles 
County (LACM), and San Diego Society of Natural History, 
(SDSNH) were examined for helminths. A mid-ventral incision 
was made in the body wall, and organ surfaces and mesenteries in 
the posterior portion of the body cavity were visually examined. 
Oblong whitish bodies, ca 1 x 3 mm, were found in two snakes 
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from Baja California Sur which proved upon microscopic exami-
nation to be tetrathyridia (larvae) of Mesocestoides sp. (CAS 
143982) and oligacanthorhynchid acanthocephalan cystacanths 
(larvae) (CAS 15632). Prevalence of infection (infected snakes/ 
snakes sampled x 100) was 2% for each parasite species. Selected 
specimens were deposited in the U.S. National Parasite Collec-
tion (USNPC), Beltsville, Maryland: acanthocephalan cystacanths 
USNPC 92196; tetrathyridia of Mesocestoides sp. USNPC 92197. 

The occurrences of Mesocestoides sp. and oligacanthorhynchid 
cystacanths in North American rattlesnakes have been summa-
rized in Goldberg and Bursey (2000. Herpetol. Rev. 31:104). Rattle-
snakes may serve as paratenic (transport) hosts for tetrathyridia of 
Mesocestoides sp. (Bolette 1997a. J. Parasitol. 83:751-752) and 
cystacanths of oligacanthorhynchid acanthocephalans (Bolette 
1997b. Southwest. Nat. 42:232-236). Crotalus enyo represents a 
new host record and Baja California Sur a new locality record for 
both tetrathyridia of Mesocestoides sp. and cystacanths of 
oligacanthorhynchid acanthocephalans. 

We thank B. Hollingsworth (SDSNH), D. Kizirian (LACM), 
and J. Vindum (CAS) for permission to examine specimens. 

Submitted by STEPHEN R. GOLDBERG, Department of 
Biology, Whittier College, Whittier, California 90608, USA, 
CHARLES R. BURSEY, Department of Biology, Pennsylvania 
State University, Shenango Campus, Sharon, Pennsylvania 16146, 
USA and KENT R. BEAMAN, Natural History Museum of Los 
Angeles County, Section of Herpetology, 900 Exposition Boule-
vard, Los Angeles 90007, USA 

CROTALUS MITCHELLH (Speckled Rattlesnake). MATING. 
Most North American pitvipers have a distinct fall and/or spring 
mating season, exhibiting the aestival postnuptial pattern of the 
male reproductive cycle (Saint Girons 1982. Herpetologica 38:5-
16). Recent evidence suggests that C. mitchellii males undergo 
spermiogenesis primarily in the spring (Goldberg 2000. Bull. 
South. California Acad. Sci. 2:101-104) in contrast to other North 
American rattlesnakes (e.g., Aldridge 1979. J. Herpetol. 13:187-
192; Goldberg 1999. Western North Am. Nat. 60:98-100; Jacob 
et al. 1987. Southwest. Nat. 33:273-276). However, few mating 
dates for wild C. mitchellii have been published. Here we present 
our own observations as well as those from the literature in order 
to elucidate when mating occurs in C. mitchellii under natural con-
ditions. 

On the afternoon of 18 April 1953, a mating pair of C. mitchellii 
was reported by Brattstrom (Brattstrom 1965. Amer. Midl. Nat. 
73:376-422.) near Afton, San Bernardino County, California, USA. 
On 18 April 1980, T. B. Johnson photographed (see Fig. 13 in 
Lowe et al. 1986. The Venomous Reptiles of Arizona, Arizona 
Game and Fish Department, Phoenix. p. 115) a pair of mating C. 
mitchellii in the Mohawk Mountains, Yuma County, Arizona, USA. 
The pair (T. B. Johnson pers. comm.) was courting at 0908 h and 
mated at 0935 h. The female retreated to the rocks at 1118 h as 
ambient temperatures increased. The male, with hemipenis still 
inserted, was dragged along with the female. On 11 June 1964 at 
1800 h, G. Ahern found a pair of C. mitchellii copulating on the 
western slope of the San Jacinto Mountains, Riverside County, 
California, USA (Goldberg 2000, op. cit.). At 2248 h on 13 June 
1995 (air temperature ca. 29°C, sunny substrate temperature ca.  

40°C) RSR found a copulating pair of C. mitchellii in the shade of 
a small bush near an unmarked jeep trail, 2 km SW of the junction 
of Hwy 247 and Mikisha Blvd., San Bernardino Co., California, 
USA (34° 19'25.6"N, 116° 30' 26.1"W). Rattling by the larger male 
drew attention to their presence. The male assumed a defensive 
posture, but remained engaged with the female while photographs 
were taken. At 2300 h on 23 May 2000 (air temperature ca. 26°C 
with the asphalt significantly warmer) GEAG discovered a female 
C. mitchellii crossing Kelbaker Rd., north 5 km from the junction 
of Hwy 40 and Kelbaker Rd., Mojave Natl. Preserve, San Bernar-
dino Co., California, USA (34°44'00"N, 115°40'00"W). A male 
was 2 m away, crawling rectilinearly towards the female (identifi-
cation confirmed by H. W. Greene from photographs). Both snakes 
were briefly restrained in plastic acrylic tubes, sexed, and then 
released 5 m off the road. Upon release, the male immediately 
pursued, courted, and mated with the female (hemipenal insertion 
was noted). Mating continued for more than 30 min., at which 
time the pair was left alone. GEAG found another two C. mitchellii, 
presumably a courting pair, on the same evening (23 May 2000) 
100 m to the south. Both animals were lifted from the road with 
hooks; no courtship or mating was observed. 

During a field study (by RSR) from 1998 to 1999 in Johnson 
Valley, San Bernardino Co., California, USA, three large male C. 
mitchellii were encountered crossing roads in June. These snakes 
were many kilometers from rocky retreats, apparently traversing 
long distances through creosote (Larea tridentata) flats. Long dis-
tance movements by large adults through atypical habitat are most 
consistent with mate searching and, despite daily road driving from 
May to October, no other C. mitchellii were encountered away 
from rocky habitats. RSR collected a post-ovulatory gravid fe-
male on 3 August 1998 in the western foothills of Rodman Moun-
tain (34°39'34"N, 116°39'34"W). Mucous removed from her re-
productive tract by oviductal lavage was examined microscopi-
cally and contained abundant active sperm, suggesting a recent 
mating. 

These data indicate a primarily spring and summer mating sea-
son for C. mitchellii, with an extension of mating activity up to the 
time of ovulation (Goldberg 2000, op. cit.; RSR, pers. obs.) in 
June. Goldberg's histological data suggest that mating could oc-
cur throughout the month of June. Mating in close temporal prox-
imity to ovulation might reduce reliance on long-term sperm stor-
age (e.g., Schuett 1986. Copeia 1986:807-811), perhaps biasing 
multiple paternity through an order effect that depends on shear 
numbers of sperm present rather than on sperm selection by fe-
males. 

We thank Akito Y. Kawahara and A. Kristopher Lappin for their 
contributions to this fieldwork. 

Submitted by GABRIEL. E. A. GARTNER, Department of 
Ecology and Evolutionary Biology, Cornell University, Ithaca, New 
York 14853, USA (e-mail: geg9@cornell.edu),  and RANDALL 
S. REISERER, Museum of Vertebrate Zoology, Department of 
Integrative Biology, University of California, Berkeley, Califor-
nia 94720, USA (e-mail: cerastes@uclink4.berkeley.edu).  

CROTALUS PRICEI MIQUIHUANUS (Miquihuanan Rattle- 
snake). DIET. Few prey items have been reported for the mon- 
tane rattlesnake species Crotalus pricei. Klauber (1972. Rattle- 

Herpetological Review 34(1), 2003 	 65 



snakes: Their Habits, Life Histories, and Influence on Mankind. 
2nd ed. Univ. California Press, Berkeley, California. 1533 pp.) 
reported a field mouse and Sceloporus jarrovii jarrovii as prey 
items of Crotalus pricei pricei. Armstrong and Murphy (1979. The 
Natural History of Mexican Rattlesnakes. Univ. Kansas Mus. Nat. 
Hist. Special Publ. 5:1-88) found a juvenile Sceloporus poinsettii 
in an adult C. p. pricei. Little published data exist on the natural 
history of the endemic Mexican subspecies C. p. miquihuanus and 
no prey items have been recorded for this subspecies. Armstrong 
and Murphy (op. cit.) stated that lizards of the genus Sceloporus 
appear to be the main prey of C. p. miquihuanus. 

On 29 May 2001 we collected an adult male C. p. miquihuanus 
near Santa Rita, Municipio Arteaga, Coahuila, Mexico, in thick 
agave (Agave spp.) and scrub oak (Quercus sp.) among exposed 
limestone. The specimen had a noticeable mid-body bulge. Seven 
days later the specimen defecated. Analysis of the fecal matter 
revealed scales and a partially digested front leg of a Barisia 
imbricata ciliaris. Several specimens of this anguid were found in 
the same general area as the specimen of C. p. miquihuanus. 

We thank James R. Dixon for his help. 

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

ELAPHE 0. OBSOLETA (Black Ratsnake) ESCAPE BEHAV-
IOR, HABITAT. Elaphe o. obsoleta is a terrestrial species with 
arboreal foraging tendencies (Fitch 1999. A Kansas Snake Com-
munity: Composition and Changes Over 50 Years. Krieger Pub-
lishing, Malabar, Florida. xi + 165 pp.). Weatherhead and Hoysak 
(1989. Can. J. Zool. 67:463-468) indicated that in June, males are 
often wide-ranging and are found in open areas, and Stickel et al. 
(Amer. Midl. Nat. 103:1-14) reported that individual snakes in-
cluded a mixture of habitats within their ranges. None of these 
studies mentioned aquatic behavior in this species. 

On 27 May 2002 at 1630 h, while seeking Nerodia sipedon in 
the "400 ponds" enclosure of the Nelson Environmental Study 
Area [University of Kansas Field Station and Ecological Reserves 
(KSR)], pond 437 (NE1/4, Section 33, TWP11S RNG20E, 
Jefferson County, Kansas), I observed a ca 1 m TL E. o. obsoleta 
swimming diagonally across the 20.6 m x 20.6 m pond. The 6.7-
ha site of these ponds is not far from wooded habitat and is sur-
rounded by open areas; the enclosure containing these ponds is 
not wooded and is mowed regularly. The snake's head was el-
evated ca. 50 mm above the water surface. It swam directly to a 
small, emergent willow (Salix sp.) directly in front of my observa-
tion point and ca 2.5 m from shore, climbed into the lowermost 
branches, and remained still while stretched out on a thin, hori-
zontal branch. The snake seemed unaware of a small bird nest 
(species unknown) of apparently recent construction, and also was 
unaware of me. Air temperature was 27°C, no cloud cover, no 
breeze. 

After 15 minutes of observation, I attempted capture of the snake. 
As the pond bank dropped steeply away and the snake was just 
beyond effective reach of my tongs, I tossed a twig just beyond it  

in the hope that it would swim to shore not far from my vantage 
point. Instead, it dropped into the water, dove, and from the result-
ant bubble trail from disturbed vegetation swam ca 10 m into the 
pond, then turned towards the adjacent bank where I saw it emerge. 
I subsequently lost track of it in vegetation. 

Fitch (pers. comm.) indicated that never in 50+ years of observ-
ing this species in the area had he seen one utilize an aquatic habi-
tat in this fashion. Of the many specimens I have observed in the 
area since 1970, none has been in an aquatic habitat. However, 
Fitch (Copeia 1963:649-658) noted that on the University of Kan-
sas Fitch Natural History Reservation the species is "present in all 
habitats," and also presented tentative evidence that some indi-
viduals include frogs in their diet. 

Sincere thanks are expressed to Galen Pittman (KSR Station 
Manager/Biologist) for ongoing logistic support with my research 
on the properties. 

Submitted by GEORGE R. PISANI, University of Kansas Field 
Station and Ecological Reserves, 350 Wild Horse Road, Lawrence. 
Kansas 66044, USA; e-mail: gpisani@ku.edu.  

ELAPHE OBSOLETA QUADRIVITTATA (Yellow Ratsnake). 
ATTEMPTED PREDATION. During mid-morning on 24 March 
2000, we observed a red-shouldered hawk (Buteo lineatus) attack 
an Elaphe obsoleta quadrivittata in Corkscrew Swamp Sanctuary 
near Immokalee, Florida, USA. The hawk landed on a horizontal 
branch of a large cypress (Taxodium distichum) tree near the top 
of the canopy (-15 m) in a primary stand of cypresses. It seized a 
large yellow rat snake, and a struggle ensued for ca. 20 sec. After 
that time, the snake disappeared from view, and the hawk appeared 
confused. The hawk remained on the branch for another minute, 
and then departed with nothing in its beak or talons. The snake 
apparently escaped predation, though we were unable to ascertain 
its whereabouts following the attack. 

During the attack, a large shed skin was knocked off the branch 
and dangled into our view. We estimated the length of the visible 
portion as approximately 1 m. This strongly suggests that the snake 
was shedding its skin while resting on a branch near the top of the 
forest canopy. We are not aware of any other records of arboreal 
shedding in E. o. quadrivittata, but apparently it is common in E. 
o. obsoleta (Stickel et al. 1980. Amer. Midl. Nat. 103:1-14). Our 
observation suggests that shedding may increase a snake's visibil-
ity to aerial predators or reduce its ability to flee quickly. 

We thank R. Root and P. Marks for organizing the trip to Cork-
screw Swamp Sanctuary, Cornell University for support of the 
EEB field course, and H. Greene and P. Marks for helpful com-
ments on this note. 

Submitted by PETER B. McINTYRE, ERIK DOPMAN, and 
SEAN MULLEN, Department of Ecology and Evolutionary Bi-
ology, Corson Hall, Cornell University, Ithaca, New York 14853-
2701, USA; e-mail (PBM): pbm3@comell.edu . 

ELAPHE QUADRIVIRGATA (Japanese Striped Snake). PRE-
DATION. On 29 August 2000 at ca. 1900 h, I caught a large-
mouth bass (Micropterus salmoides) (142 mm SL, 173 mm TL) 
while fishing in an irrigation pond in Higashi-Hiroshima, 
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FIG. 1. Elaphe quadrivirgata in the stomach of Micropterus 
salmoides. 

Hiroshima Prefecture, Japan (34°24'N, 132°43'E, 240 m elev.). I 
inserted my finger into the fish's mouth to search for stomach con-
tents because the fish had a swollen abdomen. I found the tail of a 
snake by this process. Upon dissection, I removed a juvenile Elaphe 
quadrivirgata (259 mm SVL, 327 mm TL) (Fig. 1) and a spider 
(ca. 6 mm TL). This is the first report of predation on a snake by 
the introduced M. salmoides in Japan (Tanaka and Mori 2000. 
Current Herpetol. 19:97-111). 

Submitted by JUNSUKE MARUNOUCHI, Laboratory for 
Amphibian Biology, Graduate School of Science, Hiroshima Uni-
versity, Kagamiyama 1-3-1, Higashi-Hiroshima 739-8526, Japan. 

ELAPHE VULPINA (Fox Snake). REPRODUCTION. Few data 
are available on the reproductive biology of fox snakes in agricul-
tural regions of the Midwestern U.S. On 16 June 1998, we found 
a gravid 81.3 cm SVL fox snake under a 1-mm thick 45 cm x 75 
cm piece of black rubber in a grassy field at the Middle Fork Fish 
and Wildlife Area, Vermilion County, Illinois, USA. The fox snake 
was taken to the laboratory where, on 29 June, 17 eggs were de-
posited. The eggs were incubated on vermiculite in a ventilated 
container sitting in a water bath of 28.1°C. On 12 Aug, after 44 
days of incubation, all eggs hatched. The hatchlings were released 
near the site of the mother's capture. According to Ernst and 
Barbour (1989. Snakes of Eastern North America, George Mason 
University Press, Fairfax, Virginia. 282 pp.), "mating occurs in 
early June and July" for fox snakes, and eggs are deposited 30 
days later. These authors cite clutch sizes from 7-27, with 15-20 
eggs being usual, and the size of the fox snake clutch described 
herein is within this range. However, gestation for species of Elaphe 
usually takes closer to 45 days at ca. 27-28°C in the laboratory 
(WLK, pers. obs.). This, coupled with the fact that this fox snake 
was quite distended when collected on 16 June, suggests that fox 
snakes in Illinois may start to breed as early as mid-May. 

Submitted by W. LAWRENCE KELLER, Department of Natu-
ral Resources and Environmental Sciences, University of Illinois 
Urbana-Champaign, Urbana, Illinois 61801, USA (e-mail: w-
keller@uiuc.edu),  and EDWARD J. HESKE, Illinois Natural 
History Survey, 607 East Peabody Drive, Champaign, Illinois 
61820, USA. 

ENHYDRIS PLUMBEA (Olive Water Snake). DIET. Although 
Enhydris plumbea is often reported to feed on amphibians (adults 
and larvae) and fishes, documented specific predation records from 
the wild are rare. The stomach of an adult E. plumbea (IRSNB 
15588; SVL 337 mm) collected at "25 km nordwestlich von Lan-
Sak, 65 km nordwestlich von Uthai-Thani, ca 220 km nordwestlich 
von Bangkok, Thailand, 110 m fiber 00," in Uthai Thani Province, 
contained a partly digested Macrognathus siamensis 
(Mastacembeliformes: Mastacembelidae) ingested head first. This 
fish species was previously recorded from Uthai Thani Province 
(Monkolprasit et al. 1997. Checklist of Fishes in Thailand. Office 
of Environmental Policy and Planning, Biodiversity Series 4:1-
353). This fish lives in slow-moving or standing waters and be-
gins its foraging activity at dusk (Rainboth 1996. Fishes of the 
Cambodian Mekong. FAO Species Identification Field Guide for 
Fishery Purposes, Food and Agriculture Organization of the United 
Nations, Rome. 265 pp.), similar to E. plumbea. 

Submitted by OLIVIER S. G. PAUWELS (e-mail: 
osgpauwels@hotmail.com),  and GEORGES LENGLET (e-mail: 
Georges.Lenglet@sciencesnaturelles.be),  Department of Recent 
Vertebrates, Institut Royal des Sciences naturelles de Belgique, 
Rue Vautier 29, 1000 Brussels, Belgium. 

GYALOPION QUADRANGULARE (Thornscrub Hook-nosed 
Snake). REPRODUCTION. The thornscrub hook-nosed snake, 
Gyalopion quadrangulare, occurs from extreme southern Arizona, 
USA, south to Nayarit, Mexico (Stebbins. 1985. A Field Guide to 
Western Reptiles and Amphibians. Houghton Mifflin, Boston. 336 
pp.). Virtually nothing is known about reproduction of this snake 
other than that it is oviparous (Bartlett and Tennant. 2000. Snakes 
of North America Western Region. Gulf Publishing Company, 
Houston, Texas. 312 pp.). The purpose of this note is to report on 
an examination of G. quadrangulare gonads from Mexico from 
the herpetology collections of the Natural History Museum of Los 
Angeles County, Los Angeles (LACM) and The University of 
Arizona, Tucson (UAZ) and to provide the first information on 
the reproductive cycle of this species. 

Fifteen G. quadrangulare, 7 males, mean snout-vent length, SVL 
= 207 mm ± 26 SD, range = 183-207 mm; 8 females, mean SVL 
= 234 mm ± 33 SD, range = 183-266 mm were examined. Snakes 
were collected 1960-1983. The left gonad was removed, dehy-
drated in alcohol and embedded in paraffin. Histological sections 
were cut at 5 gm and stained in Harris' hematoxylin followed by 
eosin counterstain from all snakes except those females that con-
tained enlarged follicles or oviductal eggs. 

Females contained enlarged follicles > 9 mm length or oviduc-
tal eggs from early June to mid-August. One 12 June female 
(LACM 38506, SVL = 205 mm) from Sinaloa, Mexico contained 
4 oviductal eggs; another collected 22-23 June (LACM 65187, 
SVL = 257 mm) from Sonora, Mexico contained 4 enlarged fol-
licles. One collected 3 July (LACM 6835, SVL = 183 mm) from 
Sinaloa, Mexico contained 3 enlarged follicles; another collected 
12 July (LACM 127815, SVL = 266 mm) from Sonora, Mexico 
contained 5 oviductal eggs; another collected 30 July (UAZ 39233, 
SVL = 215 mm) from Sinaloa, Mexico was not reproductively 
active. One collected 6 August (LACM 38499, SVL 264 mm) from 
Sonora, Mexico contained three enlarged follicles; another col- 

Herpetological Review 34(1), 2003 	 67 



lected 8 August (UAZ 45197, SVL = 265 mm) from Sonora, 
Mexico contained three oviductal eggs; another collected 17 Au-
gust (LACM 50779, SVL = 220 mm) from Sonora, Mexico was 
not reproductively active. Mean clutch size (N = 6) was 3.7 ± 0.82 
SD, range = 3-5. 

Spermiogenesis was in progress in the following males: 4 June 
(LACM 136922, SVL = 209 mm) Nayarit, Mexico; 6 June (LACM 
38181, SVL = 257 mm) Sinaloa, Mexico; 30 June (LACM 38511, 
SVL = 183 mm) Sinaloa, Mexico; 19 July (LACM 38509, SVL = 
198 mm) Sinaloa, Mexico; 17 August (UAZ 36446, SVL = 190 
mm) Sonora, Mexico; 23 August (LACM 6851, SVL = 203 mm) 
Sinaloa, Mexico. One 7 September male (LACM 121330, SVL = 
206 mm) from Sinaloa, Mexico was in late spermiogenesis. Ger-
minal epithelium was reduced to a few layers, there were small 
clusters of metamorphosing spermatids and small amounts of 
sperm. 

In view of the presence of females with enlarged follicles or 
oviductal eggs from June to August and males in spermiogenesis 
from June to September, it appears G. quadrangulare has an ex-
tended reproductive season that encompasses both spring and sum-
mer. 

I thank David A Kizirian (Natural History Museum of Los 
Angeles County) and Charles H. Lowe (University of Arizona) 
for permission to examine G. quadrangulare. 

Submitted by STEPHEN R. GOLDBERG, Department of 
Biology, Whittier College, Whittier, California 90608, USA. 

HELICOPS ANGULATUS (Water-Snake). DIET. On 05 June 
2001 we collected one specimen of Helicops angulatus (Centro 
de Estudos e Pesquisas Biologicas - CEPB 4495, male SVL 440 
mm; body weight 28 g), on the left bank (SW) of Piranhas River, 
Municipality of Piranhas, Southwestern region of the State of 
Goias, Brazil (16°35'22"S, 51°47'41"W). The snake was eating a 
female Hyla crepitans (SVL 43.8 mm). 

Among South American herpetofaunal studies there is no men-
tion of the biology and life history of H. angulatus. The known 
data about its biology suggests that this species feeds on tadpoles, 
frogs, and lizards, but especially fishes (Dixon and Soini 1986. 
The Reptiles of Upper Amazon Basin, Iquitos Region, Peru. Mil-
waukee Publ. Mus. 154 pp.; Duellman 1978. Misc. Publ. Mus. 
Nat. Hist. Univ. Kansas 65:1-352). 

Our observation is interesting because H. angulatus is a semi-
aquatic snake and the prey item is an arboreal frog. This is the first 
natural history report of this taxon in central Brazil, and it adds to 
the knowledge of the biology of this widespread species in South 
America (Roze 1966. La Taxonomia y Zoogeografia de los Ofidios 
de Venezuela, Edit. Biblioteca, Caracas. 362 pp.; Perez-Santos and 
Moreno 1988. Serpientes de Colombia, Monog. VII, Mus. Reg. 
Sci. Nat. Torino. 517 pp.; Perez-Santos and Moreno 1991. 
Serpientes de Ecuador, Monog. XI, Mus. Reg. Sci. Nat. Torino. 
538 pp.). 

Submitted by NELSON JORGE DA SILVA JR., IVAN 
FRANCA E SOUZA, WILIAN VAZ SILVA, RAFAEL 
SILVEIRA RIBEIRO, MARCIO CANDIDO DA COSTA, 
NILTON CARLOS DO VALLE, and HELDER LUCIO 
RODRIGUES SILVA, Laborat6rio de Herpetologia, Centro de 

Estudos e Pesquisas Biologicas, Universidade Catolica de Goias, 
Ave. Universitaria, 1440, Setor Universitario, 74.210-010, Goiania, 
Goias, Brazil (e-mail [NJS]: njs@ucg.br ). 

LEPTOPHIS AHAETULLA MARGINATUS (Southern Green 
Parrot-Snake). DIET. Leptophis ahaetulla marginatus is an 
arboreal snake with a maximun total length of 1500 mm (Cei 1993. 
Reptiles del Noroeste, Noreste y Este de Argentina. Herpetofauna 
de las Selvas subtropicales, Puna y Pampas Mus. Reg. Sc. Nat. 
Torino, Monogr. 14:575). It occurs from southeastern Bolivia to 
western Sao Paulo State in Brazil, through Paraguay and southern 
Brazil to northeastern Argentina and Uruguay (Peters and Orejas 
Miranda 1970. Catalogue of Neotropical Squamata: Part I. Snakes. 
U.S. Nat. Mus. Bull. 297:163). The diet of L. ahaetulla consists 
primarily of arboreal or semiarboreal hylid frogs, and secondarily 
of bird eggs, young birds, and lizards (Oliver 1948. Bull. Amer. 
Mus. Nat. Hist. 92; Duellman 1978. The Biology of an Equatorial 
Herpetofauna in Amazonian Ecuador. Misc. Publ. Univ. Kansas 
Mus. Nat. Hist. 65; Cunha and Nascimento 1993. Publ. Avul. Mus. 
Paraense E. Goeldi, Zool. 107). Limited data pertaining to L. a. 
marginatus suggest that it feeds mainly on hylid frogs and lizards 
(Achaval and Olmos 1997. Anfibios y Reptiles de Uruguay. 
Barreiro y Ramos S.A., Montevideo, Uruguay; Yanosky et al. 1996. 
Herpetol. Nat. Hist. 4:97-109). 

We examined 21 specimens of Leptophis ahaetulla marginatus 
(SVL range = 560-967 mm) from Corrientes, Formosa, Misiones, 
and Santa Fe provinces (Argentina) deposited in the following 
collections: Instituto Nacional de Limnologfa, Consejo Nacional 
de Investigaciones Cientfficas y Tecnicas, Santa Fe (INALI, 14 
specimens); Felix de Azara collection, now deposited in the Museo 
Argentino de Ciencias Naturales, Buenos Aires (MACN, 3 speci-
mens); Centro de Investigaciones Ecologicas Subtropicales, Parque 
Nacional Iguazti, Misiones (CIES, 3 specimens) Museo Provin-
cial de Ciencias Naturales Florentino Ameghino, Santa Fe (MFA, 
1 specimen). Museum numbers for material examined are avail-
able from the author upon request. Prey items were deposited in 
the Instituto Nacional de Limnologfa (INALI). 

Eleven Leptophis ahaetulla marginatus, 52.4% of the 
specimens examined, contained recoverable food items. Of 16 prey 

TABLE 1. Prey eaten by Leptophis ahaetulla marginatus based on ex-
amination of stomach contents of preserved specimens. 

Prey taxon 
Prey 

frequency 
% of total 
prey items 

Amphibians 
Hyla nana 1 6.25 
Scinax sp. 3 18.75 
Scinax aff. acuminata 2 12.50 
Scinax nasica 3 18.75 
unidentified Hylidae 1 6.25 
unidentified amphibians 1 6.25 

Birds 
Zonotrichia capensis 6.25 
Coryphospingus cucullatus 1 6.25 
unidentified bird eggs 2 12.50 

unidentified vertebrate 1 6.25 
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items found, 11 (68.8%) were amphibians, 2 (12.5%) were young 
birds, 2 (12.5%) were birds' eggs, and 1 (6.3%) was an unidentified 
vertebrate (Table 1). The two young birds were attacked in the 
nest in a tree during the morning (and another snake was observed 
pursuing a frog in a tree at 1600 h (ARG, pers. obs.). Six snakes 
were observed active between 1100 h and 1740 h, most of them in 
trees or bushes. These observations and the prey items recovered 
(Table 1), confirm that this subspecies is diurnal and is an active 
forager in trees or bushes as suggested by Oliver (1948, op. cit.). 

We acknowledge the curators of the museums mentioned for 
allowing us to examine the material in their care, Marcos Di 
Bernardo for bibliographic data, and the CONICET (Concejo 
Nacional de Investigaciones Cientfficas y Tecnicas) for support 
of our investigations. 

Submitted by M. SOLEDAD LOPEZ (e-mail: 
maria_soledadlopez@hotmail.com),  ALEJANDRO R. 
GIRAUDO (alegiraudo@arnet.com.ar ), and VANESA 
ARZAMENDIA, Instituto Nacional de Limn°logfa (CONICET), 
Jose Macia 1933, 3016 Santo Tome, Santa Fe, Argentina. 

LIOPHIS JAEGERI (Jaeger's Ground Snake). DIET. Liophis 
jaegeri is a small colubrid occurring in Brazil, Bolivia, Paraguay, 
Argentina, and Uruguay. This snake lives in humid and aquatic 
habitats where it mainly feeds on amphibians. After a heavy rain-
fall on 7 January 2001 at 2130 h, we observed a juvenile L. jaegeri 
(226 mm SVL; 277 mm total length; 7.72 g mass) at a small pond 
in the CPCN Pro-Mata reserve, municipality of Sao Francisco de 
Paula, Rio Grande do Sul, southern Brazil (960 m elevation). The 
snake's head was inside a small hole in the mud and its tail was 
slowly moving. After being caught, the snake regurgitated white 
foam and 11 tadpoles at Gosner stage 19. Inside the hole, we found 
a foam nest of the leptodactylid Leptodactylus plaumanni con-
taining tadpoles of the same stage. To our knowledge, this is the 
first record of a snake feeding on a subterranean anuran foam nest. 
To verify our observation, this snake and four other L. jaegeri 
from the same area (two adult females, one adult male, and one 
juvenile) were kept together inside a terrarium. For one week the 
snakes were only provided with water, then we offered a new-
built foam nest of L. plaumanni. The specimen found eating in the 
hole under natural conditions immediately approached the nest 
and began to feed on eggs by totally immersing its head in the 
foam. After 2 min. another snake started eating, and after 10 min. 
all five snakes were feeding on the nest. These observations con-
firm that the diet of L. jaegeri comprises anuran eggs and tadpoles 
from foam nests. 

We thank Marcos Di-Bernardo for his cooperation. 

Submitted by MIRCO SOLE, Zoologisches Institut, Universitat 
Ttibingen, Auf der Morgenstelle 28, D-72076 Tubingen, Germany 
(e-mail: mirco.sole@uni-tuebingen.de),  and AXEL KWET, 
Zoologie, Staatliches Museum fur Naturkunde Stuttgart, 
Rosenstein 1, D-70191 Stuttgart, Germany (e-mail: 
axel.kwet@uni-tuebingen.de).  

LIOPHIS MARYELLENAE (Cobra-d'agua). DIET. The colu- 
brid snake Liophis maryellenae is reported from the tablelands of 

central and southeastern Brazil (Dixon 1985. Proc. Biol. Soc. Wash-
ington 98:301; Dixon 1989. Smithsonian Herpetol. Information 
Serv. 79:15). Snakes of the genus Liophis are primarily terrestrial 
but some species are semiaquatic or semifossorial, being found 
near several types of water bodies, including swamps, streams and 
ponds associated with forests and grasslands (Dixon 1980. Contrib. 
Biol. Geol. 31:1-40). Species of Liophis are known to feed mainly 
on arthropods, earthworms, fishes, salamanders, adult and larval 
anurans, lizards and birds (Dixon, op. cit.); however, no diet in-
formation has been reported from L. maryellenae. Herein we re-
port on gut contents of one individual found in the wild. 

On 15 February 1999, in the afternoon, JC found an adult male 
(SVL = 370 mm, tail length = 125 mm) resting in the standing 
water of a stream at the Parque Nacional da Serra do Cipo, Minas 
Gerais State, Southeastern Brazil (19°12'-19°20'S, 43°30'-
43°40'W). Upon capture it regurgitated one partially digested Hyla 
tadpole. The tadpole was probably H. saxicola (Hylidae) because 
a large number were present in the stream at the time of the cap-
ture. The snake and the tadpole are deposited in the herpetological 
collection of the Universidade Federal de Minas Gerais (UFMG-
218), Brazil. Estimated prey/predator mass ratio was 0.0024. 

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

Submitted by JOSE CASSIMIRO (e-mail: 
j_cassimiro@hotmail.com)  and JAIME BERTOLUCI (e-mail: 
bertoluc@icb.ufmg.br),  Departamento de Zoologia, Institute de 
Ciencias Biologicas, Universidade Federal de Minas Gerais, Caixa 
Postal 486, CEP 31270-901, Belo Horizonte, Minas Gerais, Brazil. 

LIOPHIS POECILOGYRUS (Trash-snake). DIET. On 18 No-
vember 1999 and 16 June 2001 we collected two specimens of 
Liophis poecilogyrus, at Cana Brava region, on the left bank (W) 
of Tocantins River, Municipality of Minacu, northern State of 
Goias, Brazil (13°34'17"S, 48°06'58"W). In one specimen of L. 
poecilogyrus (Centro de Estudos e Pesquisas Biologicas - CEPB 
4427, male SVL 546.2 mm) we found an adult female Phrynohyas 
venulosa (SLV 61.6 mm) and the other (CEPB 4496, female SVL 
432.7 mm) had most of the posterior limbs and pelvic region of a 
specimen of Hyla multifasciata (Femur: 25.2 min; Tibia: 29.1 mm; 
Tarsus: 17.2 mm). 

Some authors have mentioned that L. poecilogyrus feeds on am-
phibians (Vanzolini et al. 1980. Repteis das Caatingas. Acad. Bras. 
de Ciencias Ed. Rio de Janeiro. 161 pp.; Marques et al. 2001. 
Serpentes da Mata Atlantica, Guia Ilustrado para a Serra do Mar, 
Holos Ed. Ribeirao Preto. 184 pp.), and some have mentioned 
species of the families Bufonidae (Bufo granulosus, B. paracnemis) 
and Leptodactylidae (Leptodactylus fuscus, L. ocellatus, 
Physalaemus cuvieri) (Norman and Naylor 1994. Amphibians and 
Reptiles of the Paraguayan Chaco, Vol. I. Private Publication. San 
Jose. 281 pp.), lizards (Teius sp.), fishes, birds, and small rodents 
(Cei 1993. Monogr. XIV, Mus. Reg. Sci. Nat. Torino. 949 pp.; 
Achaval and Olmos 1997. Anfibios y Reptiles del Uruguai, Serie 
Fauna n° 1, Facultad de Ciencias Ed. Montevideo. 128 pp.). Young 
specimens may feed on insects and small amphibians and reptiles 
(Cei 1986. Monogr. IV, Mus. Reg. Sci. Nat. Torino. 527 pp.). 

Our observations include two different species of hylid frogs in 
the diet of L. poecilogyrus. The most interesting observation is the 

Herpetological Review 34(1), 2003 	 69 



fact that both specimens preyed on two species of arboreal frogs, 
and L. poecilogyrus is considered to be a terrestrial species living 
near or in swamps. 

Submitted by NELSON JORGE DA SILVA JR., IVAN 
FRANCA E SOUZA, WILIAN VAZ SILVA, and HELDER 
LUCIO RODRIGUES SILVA, Laboratorio de Herpetologia, 
Centro de Estudos e Pesquisas Biologicas, Universidade Catolica 
de Goias, Ave. Universitaria, 1440, Setor Universitario, 74.210-
010, Goiania, Goias, Brazil (e-mail [NJS]: njs@ucg.br ). 

LYSTROPHIS NATTERERI (NCN). PREDATION. Lystrophys 
nattereri is a small terrestrial xenodontini that occurs from central 
to southern Brazil (Hoge et al. 1975. Mem. Inst. Butantan. 39:37-
50). We are unaware of any reports of predators of L. nattereri. 
We present an instance of predation on L. nattereri by the white-
tailed hawk, Buteo albicaudatus (Ayes: Accipitridae). The obser-
vation occurred on 19 October 2000 at 0605 h on an unpaved road 
crossing an area of pristine flooded grassland (22°13'30"S, 
47°54'00"W, 715 m elev.) in Itirapina Ecological Station (IES), 
municipality of Itirapina, Sao Paulo State, southeastern Brazil. 

When first seen from a car, the hawk was on the ground pecking 
a snake held by its claws. The approaching car drove the hawk 
away from its prey, an adult female L. nattereri (404 mm SVL, 57 
mm tail length, mass 43 g; with four enlarged follicles). While the 
still-living snake was examined by us, the hawk hovered over the 
area. The snake had a scar throughout the frontal scale. 

Snakes are not a rare prey item for the white-tailed hawk in 
Brazil (M. A. Granzinolli, unpubl. data). This hawk hunts verte-
brates by standing flight or hovering at 20-30 m above ground 
and diving over prey (M. A. Granzinolli, unpubl. data; pers. obs.). 
The color pattern of Lystrophis nattereri is similar to that of the 
syntopic pitviper, Bothrops itapetiningae, suggesting the former 
is a mimic of the latter; indeed, the geographic distributions of 
both species in Brazil are largely coincident (see Hoge et al., op. 
cit.; Campbell and Lamar 1989. The Venomous Reptiles of Latin 
America, Comstock, Ithaca, New York. 425 pp.). 

The snake is deposited in the Museu de Historia Natural, 
Universidade Estadual de Campinas (ZUEC 02472). D. Zanchetta 
and the staff of Institute Florestal allowed and facilitated our field-
work at IES, and M. A. Grazinolli provided unpublished data and 
discussed with us hawk feeding habits. This is the publication 
number 4 of the project Ecology of the Cerrados of Itirapina, funded 
by FAPESP. 

Submitted by CINTHIA A. BRASILEIRO, MARCIO MAR-
TINS, Departamento de Ecologia, Instituto de Biociencias, 
Universidade de Sao Paulo, C.P. 11461, 05508-900, Sao Paulo, 
SP, Brazil, and MARA C. KIEFER, Departamento de Zoologia, 
Institute de Biologia, Universidade Estadual de Campinas, C.P. 
6109, 13083-970, Campinas, SP, Brazil. 

NERODIA ERYTHROGASTER FLAVIGASTER, N. 
RHOMBIFER, and N. SIPEDON PLEURALIS (Yellow-bellied, 
Diamond-backed, and Midland Watersnakes). FORAGING BE-
HAVIOR. The use of man-made items by animals is varied. The 
loggerhead shrike (Lanius ludovicianus) uses barbed wire in nest 

construction and prey capture (Burton 1999. Am. Midl. Nat. 
142:198-199). Desert tortoises (Gopherus agassizii) construct their 
burrows near roads and the concrete bases of wind energy struc-
tures (Lovich and Ramona 2000. Chel. Conserv. Biol. 3:714-721). 
Here we report the novel use of a man-made structure in the for-
aging strategy of three sympatric species of water snakes. 

We monitored the habitat use by individuals of Nerodia 
erythrogaster flavigaster, N. rhombifer, and N. sipedon pleuralis 
in Nashoba Park (Germantown, Shelby County, Tennessee, USA; 
35°07'N, 89°48'W) using a mark-recapture technique during sum-
mer 1998 (18 June-18 September). The park contains an impound-
ment ca. 2 acres in area and bounded on the northern end by a 
concrete retaining wall ca. 50 m long. We noticed that precipita-
tion events of a certain magnitude caused the impoundment to 
overflow the retaining wall, carrying fish (Lepomis cyanellus [green 
sunfish], L. macrochirus [bluegill], Ameirus melas [black bull-
head catfish], Gambusia affinis [mosquitofish], and Labidesthes 
sicculus [brook silverside]) into a recess on the other side. We 
never observed snakes being washed over the wall, but did ob-
serve animals moving across the wall under their own power. On 
five occasions, we observed animals foraging in the ephemeral 
pools caused by overflow. We found a single N. rhombifer (R8: 
42.8 cm SVL, 96 g mass) with a large food bolus indicative of 
successful prey capture on 11 August 1998 at 21:26 h. Two N. 
sipedon pleuralis (S6: 64.8 cm SVL, 196 g mass; S7: 56.8 cm 
SVL, 136 g mass) were captured in the pools on 13 July 1998 at 
20:47 h and 21:42 h, respectively. A third N. sipedon pleuralis 
(S 10: 78.5 cm SVL, 525 g mass) was captured on 30 July 1998 at 
21:38 h. A single N. erythrogaster flavigaster was captured in the 
pools on two separate occasions (30 July 1998: 78.0 cm SVL, 375 
g mass and 03 August 1998: 79.5 cm SVL, 350 g mass). 

During casual monitoring in 1999, we observed two additional 
occurrences of foraging in the pools. On 21 May 1999, a N. sipedon 
pleuralis (25.8 cm SVL) was found, and a N. rhombifer (81.0 cm 
SVL) was found on 19 July 1999. We did not systematically sur-
vey the retaining wall area following every rain, but would expect 
animals to be found there at those times. We can report that no 
animals were found in the recessed area during any surveys at 
times when the pools were dry. We suggest that these observa-
tions represent a unique strategy in which the animals inhabiting 
this impoundment associate precipitation events with the avail-
ability of food items in a confined area and forage there to maxi-
mize prey capture. 

Submitted by JAMES T. EUBANKS' and KEITH W. 
PECOR2, Department of Biology, University of Memphis, Mem-
phis, Tennessee 38152, USA. Present address: Department of Her-
petology, Knoxville Zoological Gardens, Knoxville, Tennessee 
37914, USA. 2 Present address: Department of Ecology and Evo-
lutionary Biology & Museum of Zoology, University of Michi-
gan, Ann Arbor, Michigan 48109, USA. 

OXYRHOPUS MELANOGENYS (Calico Snake). DEFENSIVE 
BEHAVIOR. The coiling of the tail and exuding an odiferous 
musk has been well documented as a defensive ploy used by many 
snake species (Fitch 1975. Univ. Kansas Mus. Nat. Hist. Misc. 
Publ. 62:1-53; Greene 1973. J. Herpetol. 7:143-156). Herein I 
report an incident involving a juvenile 0. melanogenys using a 
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defensive tail display. 
On 1 January 2000 at 2300 h a juvenile (26.5 cm SVL, 9 cm TL, 

5 g mass) was found crossing a trail in secondary forest in the 
Madre Selva 2 Biological Reserve in Loreto, Peru. When touched, 
the snake placed its head beneath its body coils, raised the poste-
rior portion of its body, coiled its tail into a raised spiral, and emit-
ted a strong, odiferous musk. This specimen was measured, 
weighed, and released. 

Submitted by CARL J. FRANKLIN, 1001 Denmark Drive, 
Grand Prairie, Texas 75050, USA; e-mail: 
HERPKING@  ix.netcom.com . 

OXYRHOPUS RHOMBIFER RHOMBIFER (Falsa-coral). 
DIET. Although dietary habits are largely unknown for most snake 
species of the tribe Pseudoboini, existing data suggest that snakes 
of this group feed primarily on small mammals and lizards 
(Duellman 1978. Misc. Publ., Univ. Kansas Mus. Nat. Hist. 65:1-
352; Marques et al. 2001. Serpentes da Mata Atlantica: Guia 
Ilustrado para a Serra do Mar. Holos Editora, Ribeirao Preto, Sao 
Paulo. 186 pp.; Martins and Oliveira 1998. Herpetol. Nat. Hist. 
6:78-150). Oxyrhopus r. rhombifer is a terrestrial, mainly noctur-
nal, pseudoboine snake that ranges from southeastern and south-
ern Brazil to northeastern Argentina and Uruguay (Bailey 1970. 
U.S. Nat. Mus. Bull. 297:229-235). Data on the diet of this snake 
come from different geographical areas, resulting mainly from 
opportunistic observations, and are fragmentary. Known prey items 
are small lizards (Cei 1993. Reptiles del Noroeste, Nordeste y Este 
de la Argentina. Museo Rergionale di Scienze Naturali. 950 pp.; 
Yanosky et al. 1996. Herpetol. Nat. Hist. 4:97-109), rodents (Lema 
et al. 1983. Comun. Mus. Ci. PUCRS 26:41-121), and anurans 
(Yanosky et al., op. cit.). 

We dissected one adult male Oxyrhopus r rhombifer from the 
municipality of Santa Maria (29°43 1S, 53°42'W), Rio Grande do 
Sul state, Brazil (Zoology Collection, Universidade Federal de 
Santa Maria [ZUFSM 1359]; SVL = 390 mm, fixed weight = 38.7 
g), and found in its stomach a single glass snake (Ophiodes sp., 
ZUFSM 239 [prey items collection]; SVL = 200 mm, fixed weight 
= 22.5 g). The glass snake was swallowed head first. This is the 
first record of Ophiodes as a food item of Oxyrhopus r. rhombifer, 
as well as the first record of a relatively large and elongated lizard 
(SVL = 51% of the snake SVL) for the species. 

We thank Robert A. Thomas for making useful comments on 
earlier versions of this manuscript. One of us (GFM) benefited 
from a graduate fellowship from Conselho Nacional de 
Desenvolvimento Cientffico e Tecnologico (CNPq). 

Submitted by GLEOMAR FABIANO MASCHIO (e-mail: 
gmaschio@pucrs.br)  and MARCOS DI-BERNARDO (e-mail: 
madibe@pucrs.br),  Museu de Ciencias e Tecnologia da Pontificia 
Universidade Catolica do Rio Grande do Sul, Av. Ipiranga, 6681, 
CEP 90619-900, Porto Alegre, Rio Grande do Sul, Brazil, and 
SONIA TEREZINHA ZANINI CECHIN, Departamento de 
Biologia, Setor de Zoologia, Universidade Federal de Santa Maria, 
Faixa de Camobi, km 9, Santa Maria, Rio Grande do Sul, Brazil, 
CEP 97105-900 (e-mail: cechinsz@ccne.ufsm.br).  

PHILODRYAS PATAGONIENSIS. DIET. Philodryas 
patagoniensis is a terrestrial colubrid reaching a maximum total 
length of 150 cm (Cei 1993. Reptiles del Noroeste, Noreste y Este 
de Argentina. Herpetofauna de las Selvas Subtropicales, Puna y 
Pampas. Mus. Reg. Sc. Nat. Torino, Monogr. 14:575), and rang-
ing over a large area of South America (Giraudo 2001. Serpientes 
de la Selva Paranaense y del Chaco Htimedo. L.O.L.A. Argen-
tina., Monogr. 17:157). Reported prey consists of a variety of ver-
tebrates including amphibians, lizards, snakes, birds, and mam-
mals. 

In this note, I report on prey items obtained from stomach dis-
section of 53 museum specimens (mean SVL = 705 mm; range = 
213-1315 mm; N = 46) from Corrientes, Entre Rios, Formosa, 
Misiones, Santiago del Estero, and Santa Fe provinces in central 
and northeastern Argentina and in Uruguay. Specimens were ex-
amined in the following collections: Institute Nacional de 
Limnologia, Consejo Nacional de Investigaciones Cientfficas y 
Tecnicas, Santa Fe (INALI; 50 specimens), Felix de Azara collec-
tion, now deposited in the Museo Argentino de Ciencias Natu-
rales, Buenos Aires (MACN; 2 specimens); Museo Provincial de 
Ciencias Naturales Fiorentino Ameghino, Santa Fe (MFA; 1 speci-
men). Museum numbers for material examined are available from 
the author upon request. Prey items were deposited in the Instituto 
Nacional de Limnologia. 

Twenty-six P. patagoniensis (49.05% of the specimens exam-
ined) contained recoverable food items. I found 29 prey items, of 
which 8 (27.58%) were lizards, 6 (20.68%) were amphibians, 6 
(20.68%) were mammals, 4 (13.79%) were snakes, 4 (13.79%) 
were birds (possibly young birds), and 1 (3.4%) was an unidenti-
fied vertebrate (Table 1). These data confirm that Philodryas 
patagoniensis is a general predator, consuming a variety of terrestial 
vertebrates. 

I thank Alejandro Giraudo for his unselfish help to conclude 
this work, assistance in the field, access to his personal library, 
and valuable suggestions on the manuscript. I thank Vaneza 

TABLE 1. Prey eaten by Philodryas patagoniensis based on examina-
tion of stomach contents of preserved specimens. 

Prey taxon 
Prey 

frequency 
% of total 
prey items 

Amphibians 
Leptodactylus gracilis 2 6.89 
Bufo granulosus aff. fernandezae 2 6.89 
Unidentified amphibians 2 6.89 

Reptiles 
Mabuya dorsivitatta 3 10.34 
Mabuya sp. 3.44 
Pantodactylus schreibersii 3 10.34 
Unidentified lizard 1 3.44 

Unidentified colubrid snake 3 10.34 
Liophis dilepis 1 3.44 

Birds 4 13.79 

Mammals 
Holochilus brasiliensis 1 3.44 
Unidentified mammals 5 17.24 

Unidentified vertebrate 1 3.44 
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Arzamendia for help with field and laboratory work. The 
Subsecretaria de Cultura de la Provincia de Santa Fe supported 
my investigations. 

Submitted by M. SOLEDAD LOPEZ, Institute Nacional de 
Limnologia (CONICET), Jose Macia 1933, 3016 Santo Tome, 
Santa Fe, Argentina; e-mail: maria_soledadlopez@hotmail.com.  

PSEUSTES SULPHUREUS (Amazon Puffing Snake). DIET. 
Forest dwelling snakes are poorly studied because they are diffi-
cult to find and catch. Here we report an event of Pseustes 
sulphureus feeding on a little tinamous (Cryptorellus soui; 
Tinamidae) in the Ecuadorian rainforest. 

A specimen of P sulphureus was caught on 24 April 2000 at 
0930 h at the Tiputini Biodiversity Station (Tiputini River, Ama-
zon Basin), Ecuador. The snake was discovered basking in a tree 
1.5 m above ground, in a patch of sunlight that penetrated to the 
understory. The individual measured 249.5 cm in total length, 211 
cm in snout—vent length, and weighed 345 g. After 24 h of captiv-
ity in a cloth bag it defecated the remains of a bird that was iden-
tified as a C. soui. This bird is a fairly common ground-dwelling 
species with an average mass of 188 g. 

Data for this contribution were collected during the activities, 
and as a byproduct, of a course of tropical ecology by Boston 
University and Universidad San Francisco de Quito at Tiputini 
Biodiversity Station. We thank M. Lentino for sharing unpublished 
information on C. soui. We also thank M. Rodriguez and S. Seger 
for help with fieldwork and identification of the sample. 

Submitted by JESUS A. RIVAS, 5105 Trenton Road, Knox-
ville, Tennessee 37920, USA, and STEPHANIE KANE, 6 
Marblestone Lane, South Setauket, New York 11720, USA. 

REGINA SEPTEMVITTATA (Queen Snake). ABERRANT PAT-
TERN. The typical distinguishing pattern for this species of Regina 
within the genus includes four ventral rows of stripes or rarely 
spots. Tulane University Museum of Natural History TU 15362 
from one mile east of Brown's Crossroads, Dale County, Alabama, 
USA has an immaculate venter. Use of a key such as that by Powell 
et al. (1998. A Key to Amphibians and Reptiles of the Continental 
United States and Canada. University Press of Kansas, Lawrence) 
would yield an identification of Regina grahamii, a species unre-
corded from Alabama. However, scutellation of the odd R. 
septemvittata clearly separates the two species. R. septemvittata 
has been recorded from Dale County (Mount 1975. The Reptiles 
and Amphibians of Alabama, Auburn University Agricultural Ex-
periment Station, Auburn, Alabama). Identity verified by Jeff J. 
Boundy. 

Submitted by HAROLD A. DUNDEE, Tulane University Mu-
seum of Natural History, Belle Chasse, Louisiana 70037-3098, 
USA; e-mail: dundee@museum.tulane.edu.  

RHADINAEA MONTANA (Nuevo Leon Graceful Brown Snake). 
HABITAT AND DIET. Little is known about the ecology or natu-
ral history of Rhadinaea montana. This species has only been docu-
mented in Nuevo Leon, Mexico, from near Ojo de Agua near 

Galeana (type locality), La Huasteca, Monterrey (Myers 1974. Bull. 
Amer. Mus. Nat. Hist. 153:89-91), Ojo de Agua in Pablillo (Chaney 
and Liner 1986. Herpetol. Rev. 17:67), and near Las Adjuntas 
(Chaney and Liner 1990. Herpetol. Rev. 21:23). Liner and Chaney 
(1987. Herpetol. Rev. 18:37) found a specimen near a spring in a 
riparian area in pine-oak habitat and provided the first habitat de-
scription for this species. No specific dietary records exist for R. 
montana. Sazima et al. (1992. Herpetol. Rev. 23:120-121) reported 
on the diet of R. bilineata, and stated that the small size, elongated 
head, and slender body of this species appeared well-suited to pre-
dating on small frogs. Herein we provide an additional habitat 
description for R. montana and report the first recorded prey item 
for this rare species. 

On 31 May 2001 we collected an adult male R. montana (308 
mm SVL) from under a dead lechugilla (Agave lechugilla) in a 
canyon bottom west of San Isidro, Municipio Santiago, Nuevo 
Leon, Mexico. The canyon (ca. 1600 m elevation) is character-
ized by steep limestone walls covered with various agaves (Agave 
spp.), sotol (Dasylirion sp.), and scrub oak (Quercus sp.), and has 
intermittent pools of water. The specimen was found ca. 1 m away 
from a juvenile Crotalus lepidus. 

Upon inspection of the R. montana, a noticeable mid-body bulge 
was evident. Dissection of the stomach in the lab revealed the 
bulge to be a partially digested adult Syrrhophus longipes that had 
been swallowed feet first. Our findings on R. montana are in agree-
ment with Sazima et al. (op cit.). The specimen and prey item 
were deposited in the Universidad Autonoma de Nuevo Le6n her-
petological collection (UANL 5842). 

We thank James R. Dixon for his assistance. 

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

SENTICOLIS TRIASPIS (Green Ratsnake). REPRODUC-
TION. Senticolis triaspis occurs from southeastern Arizona,USA, 
and southern Tamaulipas, Mexico southward along slopes of the 
Mexican highlands to Costa Rica (Stebbins. 1985. A Field Guide 
to Western Reptiles and Amphibians. Houghton Mifflin, Boston. 
336 pp.). There is reproductive information on female S. triaspis 
from the Yucatan, Mexico in Censky and McCoy (1988. Biotropica 
20:326-333) including a mean clutch size of 4.8 ± 1.4 SD, range 
3-7 for 11 females and in Dowling (1960. Zoologica 45:53-80) 
who reported a clutch of two oviductal eggs from October. Rossi 
and Rossi (1995. Snakes of the United States and Canada: Keep-
ing them Healthy in Captivity. Volume 2 Western Area. Krieger 
Publishing Company, Malabar, Florida. 325 pp.) reported a fe-
male captured on 25 April laid four eggs on 4 July. The purpose of 
this note is to report on an examination of S. triaspis gonads from 
the herpetology collections of the Natural History Museum of Los 
Angeles County, Los Angeles (LACM), and The University of 
Arizona, Tucson (UAZ) and to provide the first information on 
the testicular cycle. 

Fifteen S. triaspis, 7 males, mean snout—vent length, SVL = 674 
mm ± 95 SD, range = 536-813 mm; 8 females, mean SVL = 852 
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mm ± 166 SD, range = 675-1063 mm were examined. Snakes 
were collected 1953-1981. The left gonad was removed, dehy-
drated in alcohol and embedded in paraffin. Histological sections 
were cut at 5 pm and stained in Harris' hematoxylin from all snakes 
except UAZ 27041 which contained enlarged ovarian follicles and 
LACM 6833 which contained oviductal eggs. 

Three of eight (38%) females examined were reproductively 
active. One July female (LACM 127781; 717 mm SVL) from 
Sonora, Mexico was in early yolk deposition as evidenced by a 
ring of yolk granules inside one follicle. One September female 
(UAZ 27041; 704 mm SVL) from Jalisco, Mexico contained 5 
enlarging ovarian follicles, 15-19 mm length. One October fe-
male (LACM 6833; 873 mm SVL) from Sinaloa, Mexico, con-
tained 5 oviductal eggs. Other females (LACM 6824, 64447; UAZ 
41363, 47028) had inactive ovaries: June (1), July (2), August (1). 
Ovarian follicles from one October female from Santa Cruz County, 
Arizona, USA (UAZ 46548, 1005 mm SVL) were undergoing atre-
sia (degeneration). 

Five of the seven (71%) male S. triaspis were undergoing sper-
miogenesis: June (LACM 136919, 536 mm SVL) Nayarit, Mexico; 
July (LACM 6823, 626 mm SVL) Sinaloa, Mexico; September 
(UAZ 34522, 780 mm SVL) Cochise County, Arizona, USA; 
November (2) (UAZ 32544, 660 mm SVL) Sonora, Mexico, (UAZ 
33293, 670 mm SVL) Santa Cruz County, Arizona, USA. A testis 
from one December male (UAZ 24913, 813 mm SVL), from 
Nayarit, Mexico was in late spermiogenesis. The germinal epithe-
lium was exhausted and contained only a few layers of cells. There 
were small clusters of sperm lining portions of the lumina of the 
seminiferous tubules. A testis from one June male (UAZ 24916, 
632 mm SVL) from Cochise County was in recrudescence (re-
covery). Numbers of germ cells had increased and primary sper-
matocytes were the predominant cell. 

The above observations on females (yolk deposition in July, en-
larged follicles in September and oviductal eggs in November) 
and males (spermiogenesis from June to September) support the 
statement of Censky and McCoy (op. cit.) that reproduction in S. 
triaspis appears to be aseasonal or continuous. 

I thank David A. Kizirian (Natural History Museum of Los 
Angeles County) and Charles H. Lowe (University of Arizona) 
for permission to examine S. triaspis. 

Submitted by STEPHEN R. GOLDBERG, Department of 
Biology, Whittier College, Whittier, California 90608, USA. 

SIBYNOMORPHUS VENTRIMACULATUS (Southern Snail-
eater). MATING. Data concerning the reproductive biology of 
this South American dipsadine are scarce and copulation in nature 
is unreported. On 3 February 2000 at 0730 h, one of us (SC) ob-
served a pair of S. ventrimaculatus copulating in Pinhal Grande, 
southern Brazil (29°20'46"S, 53°18'24"W). The tails of the male 
(SVL 382 mm, TL 105 mm, 24 g) and female (SVL 415 mm, TL 
82 mm, 28 g) were intertwined and the right hemipenis of male 
was inserted into the female's cloaca. The snakes were positioned 
1 m above ground on a Bauhinia foificata bush (Fabaceae). 

Upon dissection of the female, the largest follicle measured 6.7 
mm (maximum diameter), suggesting a non-vitellogenic period 
(Oliveira 2001. Ecologia de Tres Especies de Dormideira, 
Sibynomorphus (Serpentes: Colubridae). MS. Dissertation. Univ. 

Sao Paulo, Sao Paulo, SR 60 pp.). Females of Sibynomorphus 
ventrimaculatus display a seasonal reproductive cycle. Second-
ary vitellogenesis occurs mainly from October to December and 
females lay eggs mostly in November and early December 
(Oliveira, op. cit.). The present observation suggests that there is a 
delay between mating and fertilization 

The snakes were deposited in the collection of Departamento 
de Biologia, Zoologia of Universidade Federal de Santa Maria 
(ZUFSM 1898 female; ZUFSM 1899 male). We thank Ana Beatriz 
Barros de Morais, Alessandro M Mazzoni, Felipe Spina, Otavio 
A. V. Marques, and Selma de Almeida Santos for helpful com-
ments. 

Submitted by SONIA ZANINI CECHIN, Departamento de 
Biologia, Zoologia, Centro de Ciencias Naturais e Exatas, 
Universidade Federal de Santa Maria. Faixa de Camobi, KM 9, 
Camobi, CEP: 97105-900, Santa Maria, RS, Brazil (e-mail: 
cechinsz  @ccne.ufsm.br), and JULIANA LIMA OLIVEIRA, 
Departamento de Ecologia, Instituto de Biociencias, Universidade 
de Sao Paulo, R. do Matao, Tray. 14, 321, CEP 05508-900, Sao 
Paulo, SP, Brazil (e-mail• jlima@ib.usp.br ). 

SONORA AEMULA (File-tailed Ground Snake). REPRODUC-
TION. Sonora aemula is known from Sonora, Chihuahua, and 
Sinaloa, Mexico (Flores Villela and Gerez 1994. Biodiversidad y 
Conservacieon en Mexico: Vertebrados, Vegetaci6n y uso del Suelo. 
Comision Nacional para el Conocimiento y uso de la Biodiversidad 
y Universidad Nacional Autonoma de Mexico, Ciudad 
Universitaria, D.F. Mexico. 439 pp.). There are no reports on re-
production in this species. The purpose of this note is to report on 
an examination of gonadal material from 10 S. aemula (5 males, 
mean snout—vent length, SVL = 260 mm ± 28 SD, range 233-307 
mm, 5 females, SVL = 257 mm ± 40 SD, range 203-309 mm) 
from Sonora, Mexico. Snakes were borrowed from Arizona State 
University (ASU) and the University of Arizona (UAZ). Gonads 
were dehydrated in ethanol and embedded in paraffin. Histologi-
cal sections were cut at 5 pm and stained with Harris' hematoxy-
lin followed by eosin counterstain. Enlarged ovarian follicles (> 8 
mm length) were counted, no histology was done on them. 

Testes of four males from July were undergoing spermiogen-
esis (sperm formation) (ASU 5850, SVL 307 mm; ASU 5851, SVL 
250 mm; ASU 6458, SVL 253 mm; UAZ 46685, SVL 256 mm. 
One male from November (UAZ 45149, SVL 233) was in the early 
stages of testicular recrudescence (renewal of germinal epithelium 
for the next period of spermiogenesis). 

One female from July (ASU 6611, SVL 280 mm) contained 
four enlarged ovarian follicles (> 8 mm length); one July female 
(ASU 6612, SVL 203 mm) was not undergoing yolk deposition 
and may have been immature. One female from August (UAZ 
45155, SVL 251 mm) contained four enlarged follicles (> 11 mm 
length). Ovaries from one female from August (UAZ 45157, SVL 
309 mm) and one from November (UAZ 45152, SVL 243 mm) 
were not undergoing yolk deposition. 

The finding of two S. aemula with clutch sizes of four each are 
within the range (3-6) reported for the congener S. semiannulata 
from Arizona (Goldberg 2001. Southwest. Nat. 46:387-391). 
Goldberg (op. cit.) reported spermiogenesis in 2/3 July S. 
semiannulata males from Arizona. 
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I thank G. Bradley (UAZ) and A. Holycross (ASU) for permis-
sion to examine specimens. 

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

THAMNOPHIS CYRTOPSIS COLLARIS (Black-Necked Gar-
ter Snake). DIET. The diet of Thamnophis cyrtopsis is well docu-
mented within some portions of its range (Fouquette 1954. Texas 
J. Sci. 6:172-188; Jones 1990. Southwest. Nat. 35:115-122); how-
ever, no diet records exist for this snake from southern and central 
Mexico. The diet of T. cyrtopsis consists of anurans (tadpoles and 
adults), skinks, and fishes (Wright and Wright 1957. Handbook of 
Snakes of the United States and Canada, 2 vols. Comstock Publ., 
Ithaca, New York. 1105 pp.). On 28 October 2000 at 0955 h in a 
semiarid area called "El Charcote," 6 km SW of Zapotitlan Sali-
nas (18°20'N, 97°26W), Puebla, Mexico, at an elevation of ca. 
1600 m, we observed an adult female T c. collaris (799 mm SVL; 
ICAB043) capturing an adult male Bufo occidentalis (77 mm SVL; 
ICAB044) near a flowing spring. The snake had taken the toad's 
forefoot and a portion of the toad's flank into its mouth. The toad 
struggled and was able to escape when we attempted to photo-
graph the incident. The toad retreated into a puddle and remained 
motionless for ca. 7 min. This is the first report of T c. collaris 
preying on B. occidentalis from this region of Mexico. 

Submitted by KARLA ABBADIE-BISOGNO, LUIS 
OLIVER-LOPEZ, and AURELIO RAMIREZ-BAUTISTA, 
Laboratorio de Ecologia, Unidad de Biologia, Tecnologia y 
Prototipos (UBIPRO), Escuela National de Estudios Profesionales-
Iztacala, UNAM. Av. De Los Barrios s/n, Los Reyes Iztacala, 
Tlalnepantla, Edo. de Mexico, C.P. 54090, A.P. 314. 

THAMNOPHIS HAMMONDH (Two-striped Garter Snake). 
PREY. Thamnophis hammondii is considered one of the most 
aquatic of the garter snakes and is closely associated with streams, 
creeks, and pools (Fitch 1940. Univ. California Publ. Zool. 44:1-
150). Reported diet of T. hammondii includes mostly aquatic prey 
such as tadpoles, frogs, toads, fish, fish eggs, and to a lesser extent 
terrestrial species such as earthworms (Jennings and Hayes 1994. 
Amphibian and Reptile Species of Special Concern in California. 
CA Dept. Fish Game. Final report contract no. 8023, 255 pp.; 
Rossman et al. 1996. The Garter Snakes: Evolution and Ecology. 
University of Oklahoma Press, Norman. 332 pp.). Herein we pro-
vide the first report of a terrestrial salamander and an aquatic leech 
as prey items for T hammondii. In all cases, prey was determined 
by the examination of stomach contents. Upon capture, each snake 
was hand palpated until the stomach contents were disgorged. 

At 1145 h on 11 May 2001, ELE and MLW captured an adult T 
hammondii (350 mm SVL, wt. not available) on the shore of a 
cement-lined reservoir (diameter = 35 m) on the Rancho Jamul 
Ecological Reserve, San Diego County, California,USA 
(32°41'11"N, 116°51'14"W; 269 m elevation). The surrounding 
vegetation community is a mosaic of coastal sage scrub 
(Eriogonum fasciculatum, Artemisia californica, Isocoma 
menziesii) and non-native grassland (Avena barbata, Bromus spp., 

Brassica nigra, Erodium botrys). Upon processing, the material 
regurgitated from the snake consisted entirely of a terrestrial sala-
mander species, Batrachoseps major. In total, two bodies minus 
tails (27 mm and 36 mm snout—vent length [SVL]), six tail tips (7 
mm, 14 mm, 26 mm, 36 mm, 39 mm, 42 mm), and one tail seg-
ment (10 mm), were recovered. Limited digestion of the epider-
mis on only one small tail tip and the single tail segment suggests 
that these food items had most likely been consumed within a few 
hours prior to capture (H. Greene, pers. comm.). The B. major 
tissue was deposited in the herpetology department of the Califor-
nia Academy of Science (CAS 223811). 

To extend the escape time or prevent capture, Batrachoseps have 
the ability to autotomize their tail in response to a threat. The wrig-
gling motion of the detached tail increases the salamander's chances 
of survival by distracting the predator's attention (Brodie 1977. 
Copeia 1977:523-535). The ratio of tail tips to bodies (6:2) sug-
gests that several B. major successfully escaped using this strat-
egy, albeit tailless. Additional antipredatory mechanisms exhib-
ited by Batrachoseps include looping the tail around a snake's 
head and neck and immobilizing the snake with adhesive skin se-
cretions. This response to attack proved effective in encounter tri-
als with juvenile garter snakes (Arnold 1982. Copeia 1982:247-
253). However, for the snake we captured, it is likely that the rela-
tively small size of the salamanders, in relation to the gape (gape 
index = 86.8; following Miller and Mushinsky 1990. Copeia 
1990:1099-1106) of the adult T hammondii, enabled the snake to 
successfully consume the salamanders. 

The stomach contents of a second adult T hammondii (485 mm 
SVL, mass not available) captured at 1150 h consisted of one 
moderately digested Rana catesbeiana larva (TL = — 70 mm). 

On 5 June 2001, ELE and SJM captured twelve T hammondii 
at Lake-of-the-Woods in the Cleveland National Forest, San Di-
ego County, California, USA [32°52'30"N, 116°27'58"W, 1635 m 
elevation]. The size of the snakes ranged from 332-480 nun SVL, 
17-54 g in mass, and the male:female ratio was 3:1. When the 
stomach contents were examined, six of the twelve snakes con-
tained identifiable material. The only items recovered from the 
six snakes were leeches, Erpobdella sp. (Hirudinea: Erpobdellidae). 
The quantity of leeches recovered from the six snakes was 1, 2, 2, 
3, 6, and 6, respectively. Of the 20 leeches recovered, 14 were still 
alive, while 6 were dead and partially digested. As a result of im-
proper preserving techniques of the leech specimens on site, the 
vouchers could only be positively identified to genus. The series 
of leeches have been deposited in the invertebrate collection of 
the University of Colorado Museum, Boulder. (UCM Invertebrates 
2409). 

We sampled the dense submergent vegetation (i.e., Myriophyllum 
sp., Potamogeton nodosus) from which the snakes were captured 
with ten 1-m sweeps, with a 30.5 cm D-net, to determine what 
aquatic organisms co-occurred with the leeches. Organisms cap-
tured by the net included: Annelida (Hirudinea), Amphipoda 
(Talitridae), Odonata nymphs (Anisoptera [2 var.], Zygoptera), 
Hemiptera (Gerridae, Notonectidae, Belostomatidae, Corixidae), 
Coleoptera larvae (Hydrophilidae), Gastropoda (Planorbidae, 
Physidae), and tadpoles (Hyla regilla). It is worth noting that of 
all the organisms captured by net, only leeches were detected in 
any of the stomachs of the 12 snakes examined on this date. 

On 28 May 2002, SJM and ELE captured an additional 10 T 
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hammondii at Lake-of-the-Woods. The size of the snakes ranged 
from 303-431 mm SVL, 12-38 g in mass, and the male:female 
ratio was 1:1. Two of the T hammondii had leeches only in their 
stomach contents (the other 8 snakes' stomachs were empty). The 
quantity of leeches recovered from each of the two snakes was 1 
and 3, and all leeches were dead. This information indicates a con-
sistent use of this prey type between years. 

Our thanks to Terri Stewart and Tim Hovey of California De-
partment of Fish and Game for providing access to the Rancho 
Jamul Ecological Reserve and logistical support, Shi-Kuei Wu of 
University of Colorado Museum for identifying the leeches, and 
Andrew Bohonak of San Diego State University, Department of 
Biology, for assisting with arthropod identification. Norman Scott, 
Kathie Meyer, Rob Lovich, and John LaBonte provided useful 
comments on the manuscript. Permission to handle specimens was 
granted under California Department of Fish and Game permits 
issued to ELE and RNF. Fieldwork was funded in part by USGS, 
Western Ecological Research Center and Eastern Illinois Univer-
sity (SJM). 

Submitted by EDWARD L. ERVIN', 'U. S. Geological Sur-
vey, Western Ecological Research Center, 5745 Kearny Villa Road, 
Suite M, San Diego, California 92123, USA (e-mail: 
eervin@usgs.gov),  STEPHEN J. MULLIN, Department of Bio-
logical Sciences, Eastern Illinois University, 600 Lincoln Avenue, 
Charleston, Illinois 61920-3099, USA (e-mail: cfsjm@eiu.edu),  
MANNA L. WARBURTON' and ROBERT N. FISHER'. 

THAMNOPHIS SCALARIS (Mexican Alpine Blotched Garter 
Snake). DIET. Thamnophis scalaris is an endemic Mexican spe-
cies, occurring in high-elevation mountains of central Mexico 
(Rossman et al. 1996. The Garter Snakes: Evolution and Ecology. 
Univ. Oklahoma Press, Norman. 332 pp.). Although some infor-
mation is available on the diet of T scalaris, data from southern 
populations are lacking. 

On 8 July 2000, a female T scalaris (416 mm SVL, 2.9 g) was 
collected around a high elevation (2520 m) permanent pond lo-
cated in San Cayetano, Estado de Mexico, Mexico (19°22'15"N, 
100°05'22"W). This snake was deposited in Coleccion Nacional 
de Anfibios y Reptiles from the Universidad Nacional Autonoma 
de Mexico (IBH-13762). The snake was forced to regurgitate a 
partially digested specimen of Rana neovolcanica (IBH-RF 017A-
B; photographic vouchers). Previously documented prey are liz-
ards, earthworms, and deer mice (Fouquette and Rossman 1963. 
Herpetologica 19:185-201; Lemos-Espinal and Ballinger 1992. 
Herpetol. Rev. 23:117; Venegas-Barrera and Manjarrez 2001. 
Herpetol. Rev. 32:266). This report is the first for an amphibian. 

We thank Fausto R. Mendez for suggestions on the manuscript 
and for confirming identification of the snake and frog. 

Submitted by FELIPE RODRIGUEZ ROMERO, GUSTAVO 
CASAS ANDREU, and LORENA LOPEZ GONZALEZ, 
Departamento de Zoologia, Instituto de Biologia, Universidad 
Nacional Autonoma de Mexico, A. P. 70-153, C. P. 04510. Mexico 
D.F., Mexico; e-mail (FRR): feliper@ibiologia.unam.mx . 

THAMNOPHIS SIRTALIS SIRTALIS (Eastern Garter Snake). 
PARTURITION. A female eastern garter snake, Thamnophis 
sirtalis sirtalis (SVL 69.9 cm, incomplete tail 21.9 cm, mass 85.7 
g), was collected at 1000 h on 21 July 2001 at the Mason Neck 
National Wildlife Refuge, Fairfax County, Virginia, USA. When 
captured, the female's cloaca was prolapsed, at the time consid-
ered a prelude to the release of musk. It was measured, weighed, 
and placed in a sealed bucket for transport to the laboratory for 
pit-tagging. When the bucket was opened at the laboratory an hour 
later, it was found that she had given birth to 16 young. A second 
group of 5 neonates was found at 1300 h, and a third group of 8 
young were discovered at 1600 h. Twenty-eight neonates were 
alive when found, and one dead. Of the 28 live young, 27 were 
active (two made open-mouth threat displays), but one was limp 
and seemed weak. The next morning, two additional dead, desic-
cated neonates were found, but not measured or weighed, bring-
ing the total litter size to 31. All neonates had a 2-3 scale-long 
umbilical scar on ventral scutes 17-19. 

Standard measurements and weights were recorded from the 
first 29 neonates: total body length (TBL), mean 23.9 CM (21.0-
25.1); snout-vent length (SVL), mean 15.7 cm (12.7-17.8); tail 
length (FL), mean 8.2 cm (7.6-9.7), TL/TBL, mean 34.2% (30.5-
39.5); TL/SVL, mean 52.2% (43.9-65.3), and mass, mean 1.65 g 
(1.2-1.9). Regression of hatchling mass versus SVL was y = 
0.8579x + 14.282 (R2  0.026). SVL, mass, and TL/TBL fall within 
the ranges given for T s. sirtalis by Rossman et al. (1996. The 
Garter Snakes: Evolution and Ecology. Univ. Oklahoma Press, 
Norman, Oklahoma. 332 pp.), as does the litter size of 31, although 
this is a new record for northern Virginia (Ernst et al., 1997. Bull. 
Maryland Herpetol. Soc. 33:1-62). Total litter mass was 48 g, and 
the relative clutch mass (RCM) for the first 29 neonates was 0.56. 
Seigel and Fitch (1984. Oecologia 61:293-301) reported a range 
of RCMs for T sirtalis of 0.211 0.426. The sex ratio of the 29 
neonates was male biased 17:12. 

Few data are available on the duration of parturition in T sirtalis. 
Wood (1945. Copeia 1945:118) reported the birth of 57 young in 
90 min (mean 1.57), Boyer (1941. Amer. Midl. Nat. 26:334-336) 
27 young in 184.5 min (mean 6.83), and Wright (1988. Catesbeiana 
8:31-32) 21 young in only 9 min (mean 0.43). The first 29 neo-
nates in the present litter were born in 6 hours, in three groups of 
16 (60 min, mean 3.75), 5 (120 min, mean 24.0), and 8 (180 min, 
mean 22.4), giving an overall mean duration between births of 
2.48 min. 
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