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FIG. 2. Monthly population estimates (± 1 SD) of T. s. elegans in Fox 
Pond, from March 1997 to December 1999. 

gest that the metapopulation is increasing at a steady rate, which 
must be due to recruitment. The invasive impact of T s. elegans 
cannot be determined without population estimates of the two 
Pseudemys species. The population status of both species of 
Pseudemys is currently unknown, due to low capture rates in baited 
funnel traps that can be attributed to the fact that they are prima-
rily herbivorous. 
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Determining the age of individual animals is extremely impor-
tant for demographic, population dynamics, or life history studies 
of amphibians (Castanet and Smirina 1990; Hemelaar and van-
Gelder 1980; Kusano et al. 1995; Ryser 1988; Smirina 1994). Mark-
release-recapture and skeletochronology are generally used for es-
timating the age of amphibians (Castanet and Smirina 1990; 
Hemelaar 1981; Halliday and Verrell 1988; Kusano et al. 1995; 
Smirina 1994). Counting of growth layers in the phalangeal bones 
is a non lethal (therefore, ideal for live samples) and a good alter-
native method for mark-recapture (Coles et al. 2001). 

The recent reviews on aging of amphibians reveal that most of 
the skeletochronological studies on the estimation of age and lon-
gevity of amphibians emerge from temperate areas (Castanet and 
Smirina 1990; Esteban et al. 1996; Halliday and Verrell 1988; 
Smirina 1994). In these species, the marked seasonality in the 
ambient temperature is known to result in the formation of dis-
tinct annual growth rings consisting in broader growth zones (cor-
responding to faster bone growth in wanner months) and lines of 
arrested growth or LAGs (corresponding to arrested bone growth 
in colder months). Alternately, amphibian species inhabiting con-
stant wanner areas or tropics are expected to express the growth 
marks inconspicuously or less clearly owing to uninterrupted os-
teogenesis (Castanet and Smirina 1990; Guarino et al. 1998; 
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Smirina 1994). However, the limited number of 
skeletochronological studies available on tropical anurans indi-
cate that the growth marks are expressed in these species as clearly 
as in temperate species (Barbault et al. 1979; Guarino et al. 1998; 
Kumbar and Pancharatna 2001ab; Pancharatna et al. 2000). 
Whether these growth rings are formed annually and can be re-
garded as year rings for the estimation of age, needs experimental 
data (Esteban et al. 1996; Guarino et al. 1998; Halliday and Verrel I 
1988). This study is an attempt to determine whether the growth 
marks of Bufo melanostictus are annual. The common toad B. 
melanostictus inhabiting Dharwad, southern India (where annual 
variation in mean temperature does not normally exceed 10°C) 
shows growth marks in the phalanges and long bones of limbs 
(Kumbar and Pancharatna 2001a). Further, our preliminary stud-
ies on the frequency distribution of growth marks in randomly 
collected toads from natural population reveal that the toads be-
longing to body mass 8-45 g and SVL 4-7 cm (N = 41) showed 
no LAGs in phalangeal histology (Fig. 1). Therefore, toads be-
longing to this body size range were chosen for the present ex-
periment. 

Twenty-four young toads with body mass of 10-35 g and snout-
vent lengths of 4.5-7.0 cm were collected from the Karnatak Uni-
versity campus, Dharwad (15°17'N, 75°3'E) in the last week of 
March 1999 (beginning of wet season) and were transported to 
the laboratory. In the first week of April each toad was anesthe-
tized, body mass and length (SVL) were recorded, and the 4th 
(longest) toe of the right hind limb was clipped and fixed in 10% 
formalin and numbered serially. The toads were maintained in the 
laboratory in a shallow tank (210 x 60 x 30 cm) under room tem-
perature (23.4-28.8°C), similar to ambient temperature (23.6-
29.4°C). The laboratory has a glass windowpane through which 
light entered the room throughout the day (day length varied from 
11.05 to 13.11 h). Rainfall in this region occurs principally be-
tween April and October and ranged from 15 to 161 mm and 44 
and 504 mm in 1999 and 2000, respectively. The animals were fed 
live grasshoppers every alternate day. 

The experiment lasted for one year. Twenty-two toads survived 
until the termination of the experiment. After one year, in the first 
week of April 2000, each toad was anesthetized, final body mass 
and SVL were recorded, and the 4th toe of the left hind limb was 
clipped and fixed in 10% formalin and numbered serially. All the 
toads were released at the site of capture. Clipped toes were cleaned 
and demineralized in 5% nitric acid and processed for paraffin 
embedding. Sections of 8 tim thick were cut on an ordinary mi-
crotome and stained with Harris hematoxylin. Mid-diaphyseal sec- 
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Bufo melanostictus which exhibit no LAGs in the phalangeal histology. 

tions were chosen for observation under a compound microscope. 
Diameter of central medullary cavity (MC), endosteal bone (EB). 
LAGs and periosteal bone margin (PBM) of right and left phalanx 
of each toad were measured using an ocular micrometer. The ex-
tent of bone growth that occurred and the number of LAGs formed 
during the experimental period were determined by comparing 
the measurements of the phalanges clipped initially with those 
that were clipped one year later. Data were analyzed using Stu-
dent t-test. 

At the beginning of the experiment the mean body mass of the 
toads was 17.2 ± 1.4 g (13 toads weighed between 10 and 15 g; 8 
between 16 and 20 g; and 3 between 21 and 35 g), and their SVL 
ranged between 4.5 and 7 cm with a mean of 5.47 cm (Table 1). 
The phalangeal histology revealed that in 22 toads, LAGs were 
completely absent while two toads exhibited one LAG each (Table 
1; Fig. 2A). At the end of the experiment, body mass, body length, 
diameter of MC, EB, PBM, and number of LAGs increased sig-
nificantly in experimental toads (Table 1). Sixteen toads exhibited 
1 LAG and the remaining 6 possessed 2 LAGs each in the cross-
section of phalange (Table 1; Fig. 2). In the present study, 18 of 22 

TABLE 1. Body mass (g), body size (cm), diameters (pm) of medullary cavity (MC), endosteal bone (EB), LAGs, and periosteal 
bone margin (PBM) of phalanx of experimental toads obtained at initial and final toe clippings. Values are mean ± 

Toe clipping Body mass 
(g) 

Body size 
(cm) 

MC EB LAG1 LAG2 PBM 

Initial 
(24) 

Final 
(22) 

17.17 ± 1.44 

50.15 ± 3.28* 

5.47 ± 0.16 

7.03 ± 0.15* 

1039 ± 32 

1172 ± 40* 

1095 

1221 

± 31 

38* 

1380± 180 
(2) 

1643 ± 45* 
(16) 

1900 ± 96 
(6) 

1588±48 

1947 ± 53* 

Figures in the parenthesis indicate number of toads. *Significantly (P < 0.05) higher compared to corresponding values at initial toe clipping. 

36 	 Herpetological Review 35(1), 2004 



toads exhibited an additional LAG (since in two toads the first 
LAG was already present at the beginning of the experiment and 
the appearance of a second LAG was expected given the time 
elapsed). The appearance of a second LAG in the remaining four 
toads might be explained on the basis that these toads might have 
been included in the experiment just prior to the expression of 
first LAG and might have experienced two wet seasons after meta-
morphosing as adults. LAGs are known to be laid down in tropi-
cal species during rainy months (Kumbar and Pancharatna 2001 b; 
Smirina 1994). 

Annual formation of LAGs is well established for temperate 
species such as Rana temporaria (Smirina 1972), Rana esculenta 

(Francillon and Castanet 1985), Bufo bufo (Hemelaar and van-
Gelder 1980), Triturus cristatus (Francillon 1980), and Bufo 

calamita (Tejedo et al. 1997). Our study suggests that LAGs are 
also formed annually in the phalanges of the tropical Bufo 

melanostictus, and therefore could be regarded as annual rings for 
estimating the age of this anuran. 

FIG. 2. Cross-section of the distal phalanx of hind limb of Bufo 
melanostictus (Hematoxylin). 2A: Cross-section of right phalanx of toad 
# 6 at initial toe clipping showing the absence of LAGs. 2B: Cross-sec-
tion of the left phalanx of the toad # 12 at final toe clipping showing one 
LAG. 2C: Cross-section of the left phalanx of toad # 17 at final toe clip-
ping showing two LAGs. (MC = medullary cavity, EB = endosteal bone; 
LAG = line of arrested growth and PBM = periosteal bone margin. Scale 
line = 100 p.m). 
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Capture-recapture methods are commonly used in ecology and 
conservation biology to estimate population size and obtain de-
mographic and life-history information on a wide variety of ani-
mals. Most capture-recapture methods require individual identifi-
cation, and assume that: 1) marks are not lost or overlooked by the 
observer; and 2) there is no mark-induced mortality. 

Amphibians are notoriously difficult to mark because of their 
sensitive skin, small size, and potential for limb and digit regen-
eration (Murray and Fuller 2000). Nevertheless, a wide variety of 
marking methods are available including toe-clipping, tattooing, 
branding, tagging, skin dying or dusting, and subcutaneous dye 
injection including Visual Implant Elastomer (Northwest Tech-
nology Inc., Shaw Island, Washington). Visual Implant Elastomer 
(VIE) was originally developed for fish, but has recently been used 
in studies on larval and adult amphibians (Anholt et al. 1998; Davis 
and Ovaska 2001; Marold 2001; Nauwelaerts et al. 2000). Less-
invasive identification methods such as "pattern mapping" or photo 
identification are possible for some species, but are used less fre-
quently than traditional marking methods (see Gill 1978; Tilley 
1980). Few amphibian studies have evaluated marking effects on 
behavior and survival rates, or tested the additional assumptions 
of capture-recapture methods (no mark loss or observer bias). Many 
amphibian marking studies lack control animals, adequate sample 
sizes, or sufficient study duration to rigorously assess these mark-
ing issues (Donnelly 1994; Murray and Fuller 2000). Estimates of 
observer bias in mark recognition are exceedingly rare (but see 
Muths et al. 2000). 

In a laboratory study, I evaluated the effectiveness of two mark-
ing techniques, VIE and photo-identification, to individually iden-
tify Eurycea bislineata wilderae salamanders. I documented VIE-
mark retention, survivorship, and growth rates of marked vs. un-
marked salamanders. I also tested observers' ability to correctly 
identify individuals using: 1) digital photographs of dorsal spot 
patterns; or 2) VIE marks viewed with two different lights pro-
vided by Northwest Technologies. VIE has never been formally 
tested on any southern Appalachian salamander species and E. b. 
wilderae is a good candidate due to its relatively small size (meta-
morphosed snout-vent length, SVL = 20-45 mm), dual life his-
tory strategy, and broad geographic range (Bruce 1988; Petranka 
1998). Furthermore, E. b. wilderae has been designated as a Man-
agement Indicator Species (MIS) by the U.S. Forest Service for 
the southern region. As such, populations of E. b. wilderae will be  

monitored to assess the effects of forest management actions. 
Materials and Methods.—In June 2001, 53 metamorphosed E. 

b. wilderae (8 sub-adults < 30mm SVL and 45 adults > 30 mm 
SVL) were collected from Sevier County, Tennessee, outside of 
Great Smoky Mountains National Park. Salamanders were tem-
porarily stored in refrigerators at 4-5°C and then transported to a 
temperature-controlled research lab at the North Carolina Museum 
of Natural Sciences. I recorded the initial weight, length, age (sub-
adult or adult), sex, and any abnormalities for each individual. 
Salamanders were housed individually in 0.71-liter plastic con-
tainers on a substrate of damp paper towels. Crumpled damp pa-
per towels were provided as refuge. Each salamander was fed 6-8 
small crickets per week and the substrate was replaced weekly. 
Fluorescent lights maintained a 12:12 L:D photoperiod and the 
temperature was maintained at 18°C. 

Salamanders were allowed to acclimate for two weeks and on 
10 July 2001, salamanders were randomly assigned one of two 
treatments: unmarked but digitally photographed (control, N = 23 
individuals) or marked via VIE (N = 24 individuals). Each VIE-
marked salamander was subcutaneously injected at 2 of 4 pos-
sible locations (anterior to either hind leg or posterior to either 
front leg) using 1 of 3 colors (red, orange, or yellow). Salamanders 
were placed individually in clear zip-loc bags and cooled for ap-
proximately 5-10 minutes to reduce movement. Salamanders were 
constrained against the edge of the bag and marks were adminis-
tered through the bag with 0.3-cc insulin syringe and needles. 
Needles were cleaned with 95% ethanol between injections. 

Every six weeks from June 2001 to September 2002 salamanders 
were measured and weighed to the nearest 0.01 g using an elec-
tronic scale. VIE-marked individuals were examined for mark 
migration or mark loss using polarized glasses and Northwest Tech-
nology viewing lights. 

From mid-October to mid-December (ca. 3-5 months after mark-
ing), 15 observers were used to assess observer variation for each 
identification technique. Observers were primarily graduate stu-
dents with no formal experience with either photographic or VIE 
marking techniques, but each observer was given a short 5-minute 
instruction on the VIE-mark identification. I purposely chose ob-
servers that were unfamiliar with salamanders and gave them mini-
mal VIE training only. Therefore, results should represent lower 
limits of proficiency expected from professional biologists and 
technicians using VIE-marking techniques in field settings. 

I tested the effectiveness of two lights manufactured by North-
west Technologies: a dive light with a blue filter lens and a deep 
blue 7-LED (light emitting diodes) flashlight. Prior to October 
2000 the dive light, with halogen bulb, was included in VIE tag-
ging kits, but Close (2000) found that aged VIE marks in finger-
ling fish were difficult to see when the batteries were not at full 
strength. Northwest Technologies has replaced the dive lights with 
the superior LED lights, but because our field studies were con-
ducted using the dive lights (Bailey et al., in press a & b), I tested 
both lights' ability to detect marks in E. b. wilderae salamanders. 

To mimic field conditions, salamanders were placed in individual 
plastic bags and viewed with polarized glasses under a rain pon-
cho. We use the poncho in the field to block out ambient light. 
Each observer viewed 10 randomly chosen marked individuals 
with one light (randomly assigned), then lights were exchanged, 
and the 10 animals were re-randomized and presented to the ob- 
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server again. Observers were unaware that they were viewing the 
same individuals with both lights. They were not informed of the 
differences between the two lights, nor were they told how many 
marks would appear on each salamander. Observers were allowed 
to have a reference syringe of each color for comparison during 
the identification process. Data recorded included the marks ob-
served and the time required to identify the marks. 

The same 15 observers were used in the photo-identification 
experiment. Color printouts of the digital, dorsal view photographs 
were given to observers. The SVL for each individual was written 
below its picture to provide a size reference. Salamanders were 
placed in plastic bags and presented to observers who were asked 
to match the individual with the correct photograph. The time nec-
essary to identify each individual was recorded for each observer. 

Repeated measures analysis of variance was used to compare 
weight gain and growth among marked and unmarked animals. I 
tested for the main effects of marking, age (sub-adult or adult), 
sex, and time as well as the interactions of these factors (PROC 
GLM with repeated statement, SAS Institute 1999). I used a paired 
t-test to compare the proportion of correctly recognized VIE marks 
among the two different viewing lights, and a standard t-test to 
compare the proportion of correctly recognized salamanders be-
tween VIE and photo-identification methods. Because all photo-
graphed salamanders were presented to each observer, I constructed 
a capture history matrix for each photographed individual. Cor-
rect identification was denoted with a "1" and incorrect identifi-
cation was given a "0." In this case, observer results are analo-
gous to sampling occasions in traditional capture-recapture situa-
tions. Closed-population capture-recapture models were fit using 
program CAPTURE (Otis et al. 1978; Rexstad and Burnham 1991) 
and model selection procedures tested the following competing 
models: 1) no effects model, g, (equal identification among sala-
manders and observers); 2) individual heterogeneity, Mh, (varia-
tion among salamanders, but not observers); 3) observer effect, 
M„ (equal identification among salamanders, but variation among 
observers); and 4) variation among both salamanders and observ- 
ers, Mth. 

Results.—Six salamanders, 3 sub-adults and 3 adults, died dur-
ing the two-week acclimation period. Following marking, 5 marked 
and 5 unmarked individuals died and 1 marked animal escaped. 
Fourteen of these 16 mortalities occurred within the first 6 weeks 
of captivity, and only 3 of 8 sub-adults survived to the end of the 
study. Thirty-six of the original 53 salamanders survived to the 
end of the study. None of the VIE-marks were lost and marks on 
surviving salamanders could be identified with either the blue fil-
tered dive light or the 7-LED light. 

Marked and control salamanders did not differ in their pre-mark-
ing weight (t45  = -0.85, P = 0.39) or length (t45  = -1.12, P = 0.27). 
Marking had no effect on either weight gain (F1 ,27  < 0.01, P = 
0.98) or growth (F1,27 = 0.59, P = 0.45) and none of the interac-
tions involving marking effect were significant (using either 
univariate and multivariate tests). Both weight and length changed 
over time (P < 0.01). There was a significant time x sex interac-
tion for the weight response variable (Willes lambda = 0.42, F 9, 19 

 = 2.86, P = 0.03, univariate F9,243 = 7.24, G-G adjusted P < 0.01, 
Fig. 1 A) and a significant time x age interaction for the length 
response variable (Wilk's lambda = 0.39, F 9, 19  = 3.29, P = 0.01, 
univariate F9,243 = 3.50, G-G adjusted P = 0.02, Fig. 1B). Females  

continued to gain weight throughout the study, but males stopped 
gaining weight after January 2002 (Fig. 1A). 

Mark recognition by observers was high for all identification 
methods, especially photo-identification (Fig. 2). The type of light 
did not affect an observer's ability to correctly identify VIE-marked 
individuals (t 14  = -0.69, P = 0.50), nor was there a difference be-
tween photo-identification and the currently marketed 7-LED light 
(t14  = -1.8, P = 0.08). Observers misidentified VIE-marked indi-
viduals on 39 of 300 identification opportunities (10 salamanders 
x 2 lights x 15 observers). Observers had difficulty finding marks 
on 3 marked salamanders resulting in 15 misidentifications. One 
salamander accounted for 10 of 15 missed marks, because one of 
its marks was quite small. The remaining mistakes consisted of 
color misidentification (21 occasions) and incorrect mark loca-
tions (3 occasions). Observer performance was better using photo-
identification where salamanders were misidentified on only 16 
of 270 possible occasions (18 salamanders x 15 observers). All 
observers correctly identified 7 salamanders, 7 salamanders were 
misidentified once, 3 were misidentified twice, and 1 was 
misidentified 3 times. Model selection procedure in program CAP-
TURE suggested that there was variation among observers and 
individuals (models M, and Mg, were equally likely). The propor-
tion of salamanders correctly identified by observers ranged be-
tween 0.67-1.00 (mean = 0.94 ± 0.02, N =15 observers). 

FIG. 1. Average weight (g) of male and female salamanders (A) and 
average snout-vent length (mm) of adult and sub-adult salamanders (B) 
sampled at 6-week intervals from July 2001 – May 2002. Cont = Control 
salamanders; Elast = salamanders injected with elastomer; M = Male; F = 
Female; A = Adult; SA = Subadult. 
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FIG. 2. Average percent of salamanders correctly identified by observ-
ers using 3 different methods: photo-identification, VIE-marks viewed 
with blue filtered dive light, and VIE-marks viewed with deep blue 7-
LED light. N = 15 observers. 

Observers were able to identify individuals using VIE-marks 
more quickly than by matching individuals to photographs (VIE 
mean [sec] = 18.0 ± 0.75, N = 298 identification attempts; Photo 
mean [sec] = 55.0 ± 3.15, N = 270 identification attempts). Some 
observers spent over 5 minutes matching individual salamanders 
to photographs. 

Discussion.—Both VIE-marking and photo-identification meth-
ods were able to individually identify salamanders and met the 
critical assumptions necessary for capture-recapture studies. There 
was 100% VIE-mark retention over 11 months with little mark 
migration or mark reduction. Only 1 of 18 marked salamanders 
had a small mark that was consistently missed by observers. VIE 
marking had no effect on E. b. wilderae growth or weight gain, 
adding to similar findings from studies on western red-backed sala-
manders, Plethodon vehiculum (Davis and Ovaska 2001), and lar-
vae of Rana species (Anholt et al. 1998). Marking did not inhibit 
reproductive development; most of our female salamanders de-
veloped eggs during the spring months. Presumably the signifi-
cant time X sex interaction in the weight response variable was 
due to egg development. Mortality early in the study may have 
resulted from stress associated with handling or feeding prey that 
were too large for the smaller individuals. 

There were no differences in observer's ability to detect spe-
cific VIE-colors, but observers needed practice to correctly iden-
tify the colors. Observers commonly commented that the polar-
ized glasses and viewing lights were necessary to see the VIE-
marks, but that the colors looked different when viewed with the 
lights: red VIE looked orange, orange VIE looked yellow, and 
yellow VIE looked green. Despite having reference syringes, color 
misidentification was the most common mistake among VIE-
marked individuals (21/39 = 54% VIE misidentifications). When 
we mark salamanders in the field, the marks are always checked 
before the salamanders are released, thus new workers are exposed 
to hundreds of known color marks before they are required to read 
an unknown VIE-marked individual. This study purposely included  

minimal observer preparation, and the results represent a lower 
bound of observer proficiency. The results show that observers 
with little training can correctly identify about 85% of marked 
salamanders, and therefore field recognition rates with trained 
observers are likely much higher. 

Photo-identification may be an underutilized identification tech-
nique in salamander studies. This technique was used in early sala-
mander studies (Forester 1977; Gill 1978; Tilley 1980), but more 
recently it has only been used to verify other marking methods 
(Davis and Ovaska 2001). Advances in camera and computer tech-
nologies combined with good observer performance should en-
courage the use of photo-identification as a primary identification 
method for species with distinctive marking patterns. Photo-iden-
tification would presumably be much more difficult and less ac-
curate with larger numbers of individuals without computer aided 
matching techniques. Furthermore, photograph quality has been 
shown to affect matching likelihood (Kelly 2001; Whitehead 1990). 
Observers in my study commented that picture clarity was good, 
but glare from the camera's flash and salamander positioning some-
times inhibited identification. It is important to note that observ-
ers in my study were not presented unmarked individuals for ei-
ther marking technique (i.e., unmarked or non-photographed in-
dividuals). This is unlikely to affect VIE identification rates, but 
correct photo-identification rates may have been reduced if 
unphotographed individuals were also presented to observers. Fi-
nally, future studies that explore potential changes in spot patterns 
over time are still needed (Reaser 1995). 

Individual marking or identification methods are rarely tested 
with adequate controls, sample sizes, or duration. We hope this 
study design serves as an example of steps that can be explored to 
assure capture-recapture assumptions are met, regardless of the 
identification method. This study contributes to the growing body 
of literature that supports using VIE-marking methods in terrestrial 
amphibian and reptile species. Future studies that focus on the 
retention of elastomer marks from larval to adult states would be 
extremely beneficial for long-term studies of pond and stream-
breeding amphibians. Photo-identification also shows good 
potential as a non-invasive identification technique, especially if 
samples sizes are small or if computer-aided matching becomes 
available. Investigators could combine the two techniques in a 
double-marking format to test for VIE mark retention in field 
studies. 
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Biology of the Rattlesnakes Conference 

A conference on "Biology of the Rattlesnakes" will be 
held 16-18 January 2005 at the Wong Kerlee International 
Conference Center, Loma Linda, California, USA. Confer-
ence topics will include systematics, behavior, natural his-
tory, snakebite/toxicology, conservation/management, and re-
search techniques relating to rattlesnakes. A peer-reviewed 
reference volume is planned, based on presentations at the 
conference. The conference will be hosted by Loma Linda 
University's Department of Natural Sciences and Loma Linda 
University Medical Center. Details can be found at <http:// 
www.BiologyoftheRattlesnakes.org>. 
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Fourteen of Australia's 44 varanid species are found in the tropi-
cal north (Cogger 2000) and are some of the most common and 
conspicuous predators in tropical ecosystems. Despite this, there 
is little information on the basic biology of many of these species. 
One of the factors that may be hindering such studies is the diffi-
culty in obtaining large numbers of specimens from the field. 

I describe here a passive trap design devised to increase capture 
rates of the mangrove monitor Varanus indicus, a species whose 
Australian distribution is restricted to coastal and estuarine man-
grove forests of the Northern Territory and Cape York in 
Queensland (Cogger 2000). In suitable habitat, V indicus can be 
quite abundant but difficult to sight and even more difficult to 
capture, because of their effective camouflage and a tendency to 
climb high into trees (sometimes 10 m or more) when alarmed 
(pers. obs.). To overcome this problem, a new pipe trap has been 
developed, providing a simple, sturdy and portable design, suit-
able for even the most difficult environments. 

Many methods have been used to capture free-living monitors. 
Large monitor species that can be easily approached can be noosed 
(Varanus mertensi, V gouldii, J. Koenig, pers. comm.) although 
this method can result in injury to the animal (pers. obs.). Monitors 
can also be dug from or trapped outside their burrows (e.g., V 
gouldii, King 1980) but this method is somewhat labor-intensive 
and destructive to habitats. Some species (V tristis) have been 
caught by following their tracks in the sand to their resting sites 
(Thompson et al. 1999). However, for large, wide-ranging species 
and those using habitats where it is difficult for humans to move 
about freely, conventional active capture techniques cannot be 
employed. 

Passive capture methods have proved effective for some varanid 
species. Pitfall traps have been used to capture Varanus brevicauda, 
V eremius, V gilleni, V gouldii, and V tristis (Downey and 
Dickman 1993). Passive nooses (set in likely travel corridors) have 
been used for the elusive rock-dwelling species V glebopalma and 
V glauerti (Sweet 1999). While effective, these methods require 
constant monitoring (three times daily), a task unachievable over 
large areas, and are unsuitable in tidal environments such as man-
grove systems. 

To circumvent the problems posed by tides, Auliya and Erdelen 
(1999), after experimenting with many methods, devised a float-
ing carrion trap (box trap) to capture the large water monitor 
Varanus salvator. These traps were baited with fish or chicken 
viscera and relied on a monitor entering the trap, grabbing the bait 
and triggering a mechanism to close the door behind it. Although 
effective, these traps were large, were erected on site and took 5-
7 days to construct using local materials (bamboo and wood). Erect-
ing large numbers of traps of this type is likely to prove prohibi- 
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tively expensive. In north Australian estuarine environments, the 
estuarine crocodile (Crocodylus porosus) may be attracted to and 
possibly interfere with carrion traps, as well as posing a risk to 
field workers. 

To overcome the weaknesses of these previous designs, I de-
vised a baited arboreal pipe trap. The traps were made from 1 m 
lengths of PVC stormwater pipe, sealed at one end with PVC push-
on end caps. Traps are placed vertically with the sealed end at the 
bottom and rely on gravity and the smooth sides of the pipe to 
prevent escape of varanids entering them. Traps could be made 
with practically any diameter, depending on the size of the target 
species. To allow drainage of water after heavy rains and facilitate 
spread of bait odors, three 6 mm holes were drilled through the 
end caps and three near the base (ca. 100 mm from the end cap) at 
equal intervals around the pipe. The lip of each trap was filed 
smooth to remove the sometimes sharp edges created when cut-
ting from a larger length of pipe. Depending on the availability of 
materials (new vs. secondhand pipe, etc.), these traps were quite 
inexpensive to produce. 

Traps were strapped vertically on trees using 10 cm wide adhe-
sive tape. Attachment was quick and the trap and animals readily 
removed by simply cutting the tape with a sharp knife. Brightly 
colored tape was used to increase the visibility of traps when search-
ing for them in dense forest. If the traps were placed high enough 
in trees they could be left set, undisturbed by the raised water 
levels caused by tidal or seasonal influences. However, low-set 
traps present no risks to these semi-aquatic animals because they 
are able to escape the trap as water levels rise. High set traps were 
checked once each day with a small hand held mirror, used to peer 
into the entrance. 

To test the effectiveness of the design, twelve pipe traps of two 
different diameters were used (six 150 mm and six 225 mm). These 
were set within a 2 ha patch of estuarine mangrove forest on the 
Adelaide River, 70 km E of Darwin. Trapping took place over six 
consecutive days in early August 2001. Traps were baited with a 
small amount of meat or fish and placed vertically on the main 
trunk of mature mangrove trees (predominantly Avicennia marina, 
Sonneratia lanceolata and Xylocarpus mekongensis). 

Pipe traps of both sizes were found to be highly effective for 
this species, with an overall trap success rate of 50% (36 captures 
in 72 trap days). Daily trap success rates (from 12 traps) ranged 
from 8% (1 capture) to 75% (9 captures). These results compare 
very favorably with previous hand-noosing results for V indicus 
from the same area, which on average yielded less than one suc-
cessful capture per day. Traps were found to be safe, with no trap 
mortality and no obvious trap-related injuries. No trapped animals 
appeared to be agitated or exhausted on removal and release. 

The effectiveness of these traps appears to be related to the pun-
gency of baits used, as strong-smelling baits (rotting fish) tended 
to catch more individuals (Fig. 1). Traps set with less "smelly" 
food items (pork or lamb cuts, or recently bought fish) caught no 
animals. Animals were captured more frequently when fish had 
been in the traps for extended periods (i.e., once it had begun to 
decompose). Recaptures occurred both at the same trap and at dif-
ferent trap locations. On two occasions two animals were cap-
tured in the same trap. 

As many other Australian varanids are attracted to carrion 
(Varanus gouldii, V panoptes, V rosenbergii; King and Green 1999; 
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FIG. 1. Number of captures of Varanus indicus using different baits in 
pipe traps (12 traps, 6 trap days per session). Numbers above bars indicate 
actual numbers caught. Baits were retained unchanged for the 6-day 
sampling period. Raw pork or chicken caught no V indicus. 

pers. obs.), these traps may prove to be useful in other habitats 
where conventional methods cannot be applied. Care should be 
taken, however, to use the appropriate attractants. Decomposing 
fish was found to be most effective for this study, possibly due to 
the rancid odors that can be produced from small quantities of fish 
(Richards and Hultin 2001). While this trial used arboreal place-
ment, the pipe trap design can readily be adapted for use in rocky 
environments or even in-ground use when matched with an auger 
of appropriate diameter. As in this study, consideration must al-
ways be given to the welfare of captured animals, to ensure that 
trapping does not expose them to risks of drowning, suffocation, 
temperature extremes or predation (particularly by insects). This 
may be done simply by appropriate trap placement, but in some 
circumstances other refinements will be necessary such as ant bar-
riers, or rain hoods. 

In conclusion, this new pipe trap design has provided an effec-
tive, yet affordable method for increasing capture rates of V indicus 
and thereby enhancing research on this little-studied and secretive 
species. Baited pipe traps may also prove to be of similar utility in 
the capture of other carrion-eating varanids, allowing the estab-
lishment of highly informative mark-recapture survey and moni-
toring programs. 
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Long-term data typically are collected by different people un-
der varying field conditions, resulting in data sets that are difficult 
to standardize. Several researchers have examined this problem in 
varied taxa, such as birds (Arendt and Faaborg 1989; Grant 1979; 
Yezerinac et al. 1992; Zink 1983), bats (Palmeirim 1998), and snails 
(Bailey and Byrnes 1990). However, they have used museum speci-
mens or shells. Data for live animals are even more difficult to 
standardize. The most common data collected on crocodilians are 
morphometric measurements (e.g., head length, snout—vent length, 
total length, and mass). These measurements are used in a wide 
range of analyses, from ecological to taxonomic to evolutionary 
(Chabreck and Joanen 1979; Hall 1991; Hutton 1986). However, 
these analyses are only as accurate as the data from which they are 
derived. 

We performed morphometric measurement trials on the Ameri-
can alligator, Alligator mississippiensis, to quantify inter-measurer 
error and determine which morphometric measurement had the 
least measurer error associated with it. This is necessary to in-
crease confidence levels in future analyses. 

Two trials were performed: 1) measurers were inexperienced 
volunteers; 2) measurers were experienced alligator biologists. The 
inexperienced trial was performed in the fall of 2000 using ten 
alligators captured at Arthur R. Marshall Loxahatchee National 
Wildlife Refuge (Loxahatchee) located in Boynton Beach, Florida 
(USA), with six groups of volunteers. Alligators were located by 
observing eye shines from an airboat in the marsh interior and 
captured using a wire snare. Alligators were secured in the boat 
and brought back to a covered area for measurement. Alligator  

size varied from 108 to 248 cm total length. The volunteers con-
sisted of Loxahatchee staff, University of Florida employees, U.S. 
Geological Survey employees, and students from Palm Beach At-
lantic Community College. Each group consisted of 4-6 people 
who were given both verbal and written measurement instructions. 
Each group measured every alligator. Different individuals within 
the group took measurements of each alligator, but measurements 
were agreed upon within the group before being recorded. Partici-
pants were allowed to collaborate within but not between groups. 
The following were measured by each group on every alligator: 
head length (HL), snout—vent length (SVL), total length (TL), right 
hind foot length (HFL), neck girth (NG), tail girth (TG), chest 
girth (CG), and mass. HL was measured dorsally, while SVL and 
TL were measured ventrally. A measurement kit was provided with 
every alligator that contained the following: a clipboard, pencil, 
string for measuring tail girth between scutes, a Pesola scale, and 
a flexible centimeter sewing tape. These kits stayed with the alli-
gator so that the same equipment was used. Measurements were 
made with the flexible sewing tape to the nearest 0.1 cm. Mass 
was measured with 10-50 kg Pesola scales to the nearest 0.1 kg. 
The scales were calibrated before use using a weight of known 
mass. Before release, alligators were marked with individually 
numbered size 3 Monel tags in the webbing of the back left foot, 
and scute clipped for permanent identification. 

The second trial was performed in fall 2001 with experienced 
alligator biologists. Nine alligators ranging from 156 to 255 cm 
TL were captured at Loxahatchee and used for the trial. Ten biolo-
gists measured each alligator using the same procedures and in-
structions as in the previous experiment with three exceptions: 1) 
each individual measured every alligator and was not allowed to 
discuss their findings; 2) the participants worked in groups of two 
to facilitate measuring; and 3) each person recorded their own 
measurements to reduce bias in and among groups. 

Data were analyzed to determine which measurements were most 
reliable, or contained the least percent measurement error (%ME). 
Differences in reliability between experienced and inexperienced 
groups were evaluated using coefficient of variation. Standard 
deviation for each measurement was calculated and divided by 
the mean of that measurement for that alligator. A T-test was per-
formed on the coefficients of variation to compare the reliability 
of experienced and inexperienced measurers. Six of the experi-
enced measurers were randomly chosen so that the N in the T-test 
would be equal to the six groups of inexperienced volunteers. 

The results of the T-test (Table 1) suggest that experienced indi- 

TABLE 1. T-test results for coefficient of variation of experienced indi-
viduals versus inexperienced groups of volunteers. * Denotes significant 
value (p < 0.05). 

Measurement P-value 

HL 0.046* 
SVL 0.098 
TL 0.129 
HFL 0.758 
CG 0.010* 
NG 0.284 
TG 0.015* 
Mass 0.010* 
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viduals measure more accurately for 
HL, CG, TG, and mass than groups 
of inexperienced volunteers. There 
is no statistical difference for SVL, 
TL, HFL, and NG. 

Percent measurement error was 
calculated for the experienced group 
to determine which measurements 
are more reliable for morphometric 
studies. Bailey and Byrnes (1990) 
pioneered the use of Model II 
ANOVA and ANCOVA to estimate 
within-individual and among-indi-
vidual components of covariance 

TABLE 2. Within alligator variance and covariance components for length and volumetric measures. Di-
agonal elements are variance components represented by percent measurement error (%ME). The off-
diagonal elements are covariance components represented by within-gator correlations (rwithin). 

HL SVL TL HFL NG CG TG Mass 

HL 
SVL 
TL 
HFL 
NG 
CG 
TG 
Mass 

0.79 
-0.07 
0.02 
0.09 
-0.04 
-0.03 
-0.06 
-0.08 

1.52 
0.01 
-0.15 
0.16 
0.10 
0.09 
-0.08 

3.88 
0.01 
-0.15 
0.16 
0.10 
0.09 

49.53 
0.14 
-0.22 
0.10 
0.04 

7.64 
0.31 
0.63 
-0.25 

4.89 
0.40 
-0.10 

2.93 
-0.13 0.50 

and variance to predict percent mea- 
surement error. A Model H ANOVA and ANCOVA was run as a 
part of the SAS NESTED procedure (SAS Institute, Inc. 1988), 
according to the Bailey and Byrnes (1990) procedure. The among-
individual variance was calculated by the following equation 
(Yezerinac et al. 1992): 

s2among (MSamong MSwithin) 

where MS is the mean squared deviation and m is the number of 
repeated measurements. Covariances were calculated as follows: 

rx.y among = (C°Vx.y among / SXamong SYamond• 

%ME was then determined by: 

%ME = 10()% (s2within Z S2within S2amond• 

Percent measurement error ranged from 0.50 to 49.53% (Table 
2). HFL had the highest %ME because the landmarks used for the 
measurement are not easily located. TL was also relatively high. 
TL should be one of the most reliable measurements, as it is the 
largest and allows for greater margin of error. It is interesting to 
note the high covariance that NG and CG share with the other 
volumetric measurements. 

This assessment can be used as a guide for future crocodilian 
studies that use morphometric measurements, such as the analysis 
of growth rate and condition. If performing morphometric analy-
sis using data obtained by inexperienced groups, it would be more 
accurate to use TL, SVL, or NG. For experienced individuals, HL, 
SVL, TG, or mass should be used. For example, condition factor 
analysis requires a skeletal measurement and a volumetric mea-
surement. SVL would be adequate for the skeletal measurement 
regardless of who collected the data, but more care should be taken 
in choosing the volumetric measurement. If these trials were to be 
replicated, it would be useful to modify the design so that each 
individual would take three or more measurements of each mea-
surement for each alligator. This would provide data to quantify 
intra-observer error. 
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Many techniques have been used when surveying for the pres-
ence of California tiger salamanders (Ambystoma californiense) 
and other amphibians. Night spot-lighting, dip nets, seines, cast 
nets, drift fences, pit-fall traps, cover boards, and visual and audi-
tory observations have all been used to determine amphibian pres-
ence (Bean 1999; Brode 1997; Corben and Fellers 2001; Fellers 
and Freel 1995; Heyer et al. 1994; Langton 1989; pers. obs.). In 
1997 a protocol was developed by the California Department of 
Fish and Game to survey for the California tiger salamander (Brode 
1997). The protocol recommended using land transects for adults, 
and aquatic larval surveys using dip nets and seines. In 1999 an 
addition was made to the protocol, which included the use of min-
now traps to detect larvae (Bean 1999). The minnow traps facili-
tated the detection of larvae in deep or heavily vegetated ponds 
and wetlands. 

Although many amphibians demonstrate species-specific pref-
erences with respect to oviposition sites (Beebee 1997), A. 
californiense may deposit its eggs on stones, twigs, submergent 
and emergent vegetation, and other debris on the bottom of ponds 
or wetlands (Stebbins 2003). This behavior offers the opportunity 
to supply artificial oviposition sites that can then be used to detect 
the presence of this salamander. Recommended here is a tech-
nique that allows for detection of A. californiense without risk of 
mortality to salamanders and other amphibian larvae, and with a 
great reduction in time expended. 

A grid was constructed from 13-mm (1/2 inch) polyvinyl chlo-
ride (PVC) tubing and 3-mm (1/8 inch) nylon cord. Tubing was 
cut into two 1-m lengths and two 0.5-m lengths and joined to-
gether in a rectangular shape with PVC glue and fittings (Fig. 1.). 
Around the perimeter of the rectangle, 6-mm (1/4 inch) holes were 
drilled at intervals of 10 cm. The nylon cord was drawn through 
the holes, woven over and under one an-
other, and tied at the ends to keep the cord 
in place. A 45-cm (18 inch) length of foam 
pipe insulation (used by plumbers to pre-
vent 1/2 inch pipe from freezing) was glued 
around one of the shorter lengths of the grid 
tubing. 

Egg grids were placed in perennial and 
ephemeral ponds prior to and during the 
breeding period for A. californiense. Typi-
cally the grid was placed within 2 m of the 
shoreline and secured to a small wooden 
stake with a length of nylon cord. One end 
of the grid floated while the other end sank 
toward the bottom (Fig. 2.). Grids were 
checked every 7-10 days and eggs were 

FIG. 1. Rectangular PVC egg grid with nylon cord alternately woven as 
shown. Foam insulation attached to the upper portion provides flotation. 

identified and counted. 
At the Los Vaqueros Watershed, Contra Costa County, Califor-

nia, visual surveys, minnow traps, seines, and dip nets were used 
to determine the presence of A. californiense in (up to) 90 peren-
nial and ephemeral ponds. Surveys for the presence of A. 
californiense were made during six different years between 1989 
and 1999. Within those years, the number of ponds that were re-
ported to have A. californiense ranged from 2 to 30 (average = 
13.8 ponds). During the winter of 2000-2001, the same ponds 
were surveyed using egg grids and the presence of A. californiense 
was observed in 69 of 90 perennial and ephemeral ponds. Eggs 
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Pond substrate 

FIG. 2. Placement of the egg grid within a pond with an attachment to a stake. 
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were present on grids from mid-November through late-February. 
Presence of eggs on the egg grid was the sole or primary source of 
identification in 49 of the 69 ponds. Egg identification confirma-
tion was made by the examination of larvae later in the season. 

A note of caution: considerable care should be taken when ex-
amining habitat within the range of the introduced tiger salamander 
(A. tigrinum; Bean 1999). Under these circumstances neither eggs 
nor larvae should be used for species identification. Genetic test-
ing should be used to discriminate between these species. 

The addition of this technique to the survey protocol may in-
crease detection of A. californiense, particularly in turbid water 
bodies. Additionally, it can reduce or eliminate the need for Fed-
eral 10(a)(1)(A) permit for take of California red-legged frog (Rana 
aurora draytonii) larvae that are sympatric with A. californiense. 
Further, many ponds can be surveyed simultaneously with rela-
tively little time expended and a marked reduction in potential 
mortality. 
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eggs. Colombia: Nariflo, Reserva Natural La Planada. Illustration (from 
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The reproductive biology of the brown treesnake (Boiga 

irregularis), an invasive tropical species known primarily for the 
extensive ecological damage it has caused on the island of Guam 
(Savidge 1987), is poorly understood. This is not for lack of sam-
pling effort by researchers—it is simply because reproduction ap-
parently occurs in all months of the year (Rodda et al. 1999) and 
periodic sampling in such systems cannot detect the phenology of 
major reproductive events (e.g., ovarian recrudescence, ovulation, 
oviposition) and other important life history attributes (e.g., fre-
quency of reproduction). In such systems, repeated observations 
of individuals may be the only recourse for obtaining such infor-
mation. Accordingly, we recently established a captive colony of 
brown treesnakes at our facilities and were able to successfully 
induce reproduction in a number of females (Mathies and Miller 
2003). Here, in our second effort to induce reproduction in this 
colony, we report on the phenology of ovarian recrudescence, the 
conditions that initiate this process, and the possibility that copu-
lation may be necessary to induce ovulation. 

Details on origin, husbandry, and procedures for mating of the 
snakes in this study are the same, or similar, to those given in 
Mathies and Miller (2003). Snakes in our colony (10 males, 15 
females) were collected as adults on Guam and are the same indi-
viduals used in a previous breeding study (Mathies and Miller 
2003). Because of space limitations, snakes were housed in two 
adjacent rooms. Temperatures in the rooms were thermostatically 
controlled and no other heat sources were available to snakes. 
Differences in air temperatures between the two rooms were un-
intended and due to equipment malfunction (Fig. 1). Overall mean 
temperatures during the study period, however, were similar (Room 
A: 22.8°C; Room B: 22.9°C). Relative humidity in both rooms 
was maintained at about 80%. Room lighting was provided by 
fluorescent bulbs and the photoperiod was 12L:12D. The time of 
year this study was conducted was chosen out of convenience. 
Dates provided herein should not necessarily be taken to imply 
that the brown treesnake is more likely to become reproductive at 
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this time of year than any other. 
Mating trials were conducted by placing a female in the cage of 

a male and then observing the pair for at least 30 minutes for court-
ship behaviors. Trials were conducted in near darkness and pairs 
were observed using Sony CCD-TRV58 video cameras equipped 
with infrared light emitters (Sony Electronics Inc., New Jersey, 
USA.). Trials were conducted at approximately 14-day intervals 
beginning on 7 November 2001 and ending on 3 March 2002. 
Each female was placed with a male once during each group of 
trials and with a different male each time. In the majority of trials, 
males showed little or no interest in females. Males performed 
dorsal advances followed by tail searching behavior in only four 
trials with no one male or female participating more than once. 
These four trials were distributed fairly evenly throughout the pe-
riod of mating trials. There were no successful intromissions. We 
assume the males were in adequate reproductive condition because 
these same males were highly attracted to females when kept un-
der similar environmental conditions to those used here (Mathies 
and Miller 2003). 

Females were palpated for the presence of enlarged ovarian fol-
licles on one to two occasions within 30-day intervals beginning 
on 8 January 2002 and ending on 3 July 2002. The method for 
palpating females was quick and relatively unobtrusive; it simply 
involved lifting an individual from its cage and then feeling for 
follicles as it crawled back into its cage. We were first able to 
detect enlarged fol- 
licles in a few females 
approximately three 	Room A 
months after the end of 
the cool period (Fig. 1). 
Within two weeks of 
that examination, all 
eight females in Room 	21 .41 :114.%4P   
A had enlarged fol- 

19 - licles and six of the o tritt 4  
seven females in Room 	17 	 or" 
B had enlarged fol- 

ally a better predictor of reproductive investment. There was no 
difference between rooms in the number of follicles per female 
(Mann-Whitney U-test: P = 0.85, U = 22.50). The modal (and 
maximum) number of follicles per female was nine. The frequency 
of females with respect to their follicle count is shown in Fig. 2. 
The numbers of follicles per female we observed are in line with 
clutch sizes reported for females from the Guam population 
(Mathies and Miller 2003; Rodda et al 1999) suggesting that these 
numbers are translatable to clutch sizes. The first examination 
where we noted females with either no palpable follicles, or flac-
cid-feeling follicles, occurred approximately two months from the 
date follicles were first detected. At about 12 weeks past the date 
follicles were first detected, no females had palpable follicles. That 
is, all follicles had apparently become atretic and had been, or 
were being, resorbed. The timing and durations of the events re-
ported above would have been temperature dependent, thus, we 
do not know how representative they are of those on Guam. 

The cue that initiates ovarian recrudescence in the brown 
treesnake has not been specifically identified. In the present, as 
well as a previous study (Mathies and Miller 2003), follicles be-
came enlarged following a period of cool temperatures. However, 
in both studies, females were placed together with males follow-
ing the cool periods and thus we cannot rule out the possibility 
that contact with a male was the cue. Studies on female red-sided 
garter snakes revealed that in some years, at least, copulation ini- 
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t  licles. At this time all 
such females contained 
follicles judged to be at 
least 30 mm in length, 
which is about the size 
of brown treesnake 
eggs (Mathies and 
Miller 2003; Rodda et 
al 1999). Thus, fol-
licles were presumably 
at, or close to, ovula-
tory size. The number 
of follicles per female 
was not related to fe-
male body mass (Lin-
ear regression: R 2  = 
0.08, P = 0.35), which 
was somewhat unex-
pected, but we did not 
measure snout—vent 
length, which is gener- 
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FIG. 1. Development of enlarged ovarian follicles by female brown treesnakes (Boiga irregularis) with respect to air 
temperature and date. The number of females (N) in each room is given. Palpating for the presence of enlarged follicles 
began 8 January 2001. Fourteen of the 15 females developed enlarged follicles. Arrows bounding the period when 
follicles were detected indicate the nearest examination dates (same for both rooms) where no enlarged follicles were 
found. Air temperatures are presented as daily means ± 1 SE. Periods of missing data were due to malfunction of data 
loggers. 
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FIG. 2. Frequency distribution of the number of brown treesnake fe-
males (Boiga irregularis) with respect to number of enlarged ovarian fol-
licles. 

tiates a neuroendocrine reflex that is necessary for the initiation 
and maintenance of vitellogenesis, but this mechanism has not yet 
been documented in any other vertebrate species (Mendonca and 
Crews 1990). In the present study, it seems unlikely that the brief 
presence of mostly-uninterested males would induce ovarian re-
crudescence. In the majority of reptiles and other vertebrates, both 
temperate and tropical, the primary cues for ovarian recrudescence 
are environmental. 

Why did none of our females ovulate? It is possible that palpat-
ing for follicles caused stress that resulted in resorption of fol-
licles. Chronic exposure to stressors disrupted ovarian recrudes-
cence in the lizard, Mabuya carinata (Ganesh and Yajurvedi 2002) 
and brown treesnakes exhibit a substantial increase in plasma lev-
els of the stress hormone, corticosterone, in response to acute stress 
(Mathies et al. 2001). However, stress was an unlikely cause in 
the present study because females were long-term captives that 
appeared to be used to routine handling and cage maintenance and 
have previously produced viable eggs at our facilities (Mathies 
and Miller 2003). Thus, the stress that females experienced, if any, 
was presumably not appreciable or chronic. Second, if palpation 
was stressful, then it would have to have had a differential effect 
on follicular growth versus ovulation because it had no apparent 
effect on the former. 

We suggest that follicles were not ovulated because the appro-
priate cue was lacking. The most likely cue would be the stimuli 
attendant with the physical act of mating. Induced ovulators, where 
coitus is thought to produce a reflex discharge of gonadotropin-
releasing hormone and hence luteinizing hormone, occurs in a 
variety of vertebrates. Such a mechanism has not been reported in 
reptiles, but its presence/absence has not been well investigated. 
One reason mating did not occur in this study is that females may 
not have been in the appropriate stage of the reproductive process 
and thus may not have been attractive to males when we attempted 
to mate them. Observations from this and our other breeding stud-
ies collectively suggest that female brown treesnakes are at the 
height of sexually receptivity when they contain large, pre-ovula-
tory follicles. Recall that in the present study, mating trials were  

discontinued about 50 days before the first follicles were detected. 
Thus, females had not yet developed mature follicles when we 
attempted to mate them. In the first breeding attempt at our facili-
ties, the three females that did produce eggs did so at about 35-40 
days following a period when repeated successful intromissions 
for each female were observed (Mathies and Miller 2003), and in 
a third and most recent breeding attempt, we observed that ovula-
tion (N = 6 females) occurred approximately 30 days prior to egg 
laying (Mathies and Miller, unpubl. data). Thus, the three females 
in the first study that laid eggs likely contained mature pre-ovula-
tory follicles when they copulated with males. Further support for 
the contention that male contact is necessary for ovulation comes 
from studies on captive reproduction of insular species of Epicrates. 
Tolson et al. (1985) demonstrated that female Epicrates angulifer 
initiate ovarian recrudescence in response to a period of cool tem-
peratures but do not ovulate (i.e., follicles are resorbed) unless 
they experience extensive male courtship. This same phenomena 
have apparently also been observed in other species of Epicrates 
(Tolson 1994). 

Induced ovulation might be expected in a system where males 
are common and continuously reproductive and where females do 
not store sperm. The Guam population of brown treesnakes meets 
at least two, and possibly all, of these criteria. Snakes occur at 
unusually high densities (Rodda et al. 1992) and no degree of sea-
sonality of reproduction has been detected (Rodda et al. 1999). 
Although oviducts of Guam females have not been examined for 
sperm storage areas, a study on female brown treesnakes from 
southeastern Queensland detected no such structures (Bull et al. 
1997). However, sperm storage has been inferred (but not demon-
strated) in Boiga dendrophila (Groves 1973) and Boiga 
multomaculata (Kopstein 1938). 

Induced ovulation in brown treesnake females would be adap-
tive in that vitellogenic individuals that go unmated would pre-
sumably be able to recoup much of their reproductive investment 
through follicular resorption. In our colony, females that have re-
sorbed their follicles maintain body masses and abdominal fat body 
sizes similar to those when reproductive whereas females that have 
recently laid eggs have relatively low body masses and small ab-
dominal fat bodies (Mathies and Miller, unpubl. data). 

The hypothesis that female brown treesnakes are induced 
ovulators can be easily tested; one would only need to induce 
folliculogenesis in females and mate one group but not the other. 
Our findings suggest that the appropriate time to mate females 
(i.e., when females are most attractive to males) is when females 
have large, preovulatory follicles. 
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Venomous Reptile Bites in Academic Research 

circumstances, handling methods and protocols, bite emergency 
protocols, and knowledge about the availability of antivenom. 

Seventy-four institutions responded, with 40 reporting research 
with live venomous reptiles. Eighteen reported 42 envenomations 
and six dry bites from a total of 20 reptile species, with two bites 
attributed to unnamed species (Table 1). Thirty-three of the bites 
were inflicted by vipers, 25 from pit vipers, while four came from 
elapids, 10 from colubrids, and one from an unnamed snake. 
Eighteen bites occurred in the laboratory and 30 in the field. Ten 
institutions conducted inquiries on the circumstances of the bites, 
which resulted in seven changing their handling protocols. A large 
majority of these bites (87.5%) were the result of using dubious 
capture and/or restraint methods, including deliberately picking 
up or free handling snakes, pinning snakes, handling snakes with 
gloves, and improper use of restraint tubes. Sixty-one percent of 
the bites occurred at institutions without training protocols. 

Training of personnel varied widely in depth and detail. Although 
23 institutions required that researchers demonstrate minimal 
competence with animal manipulation, 19 institutions performing 
research with venomous reptiles reported having no training 
program at all on venomous animal manipulation. Of the others 
with some type of training program, only 16 required physical 
practice and four provided a written text regarding this topic. 
Nineteen reported having no emergency response protocol, and 
13 reported that antivenom was not kept at the institutions and 
that it was unavailable at local medical facilities. 

Equally interesting to us are the methods by which venomous 
reptiles were manipulated. Thirty-one institutions reported using 
tongs, while 30 used hooks, and 22 employed tubes. Seventeen 
institutions reported pinning, and nine used leather gloves in the 

TABLE 1. Species involved in bites (envenomations and dry bites). 

Species 	 Number of bites 
CRAIG IVANYI* 

and 
WILLIAM ALTIMARI 

Arizona-Sonora Desert Museum 
2021 North Kinney Road Tucson, Arizona 85743, USA 

*Corresponding author; e-mail: civanyi@desertmuseum.org  

Many people work with venomous reptiles, both in the field 
and in captivity. Researchers generally have some understanding 
of the risks involved in working with these animals but might not 
have a full appreciation of the consequences of a venomous bite. 
Most venomous snakes have the ability to inflict temporary injury, 
permanent disfigurement, or death. 

Card and Roberts (1996) surveyed the incidence of bites from 
venomous reptiles in North American Zoos. Thirty institutions 
maintaining venomous animals responded, 21 of which reported 
having staff that had been bitten by venomous reptiles, for a total 
of 31 bites during a 26-year period. Over 37% of the victims were 
between 20 and 25 years of age and had less than five years of 
professional experience working with venomous reptiles. 

After discussions with several researchers affiliated with colleges 
and universities in the United States, we wondered if similar results 
would be found among academic institutions. In July of 2000, a 
questionnaire was distributed to 130 institutions across the United 
States. Data were gathered regarding bite frequency, bite 

Agkistmdon contortrix 
	 9 (8 envenomations/1 dry) 

Agkistrodon piscivorus 
	 1 

Atheris nitschei 
	

1 
Atractaspis irregularis 
	 1 

Boiga irregularis 
	 10 

Bothrops asper 
	 1 

Boulengerina christyi 
	

1 
Causus maculatus 
	 3 (1 envenomation/2 dry) 

Crotalus atrox 
	 4 

Crotalus cerastes 
	 3 

Crotalus durissus terrificus 
	 1 (dry) 

Crotalus horridus 
	 1 

Crotalus lepidus 
	 2 

Crotalus sp. 	 1 
Crotalus viridis 
	 2 

Crotalus willardi obscurus 
	 1 

Micrurus fulvius 
	 1 

Naja melanoleuca 
Naja naja 
	 1 

Sistrurus miliarius 
	 1 

Trimeresurus borneensis 
	 1 (dry) 

Unnamed genus/species 	 1 (dry) 

Totals 	 48 (6 dry) 

*These numbers underestimate the actual number of bites that occurred at these 
institutions. We are aware of several bites that were not reported. 
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capture of venomous reptiles. Three reported that researchers free-
handled (unrestrained) venomous reptiles. 

The frequency of envenomation appears to exceed that of reptile 
keepers in public zoos and herpetaria, even though these latter 
institutions house a greater number and variety of venomous 
species, and keeper interaction with them is more frequent and 
extensive. The data suggest that the number and circumstances of 
bites in academia correlate with inadequate training programs at 
these institutions. In discussions with several researchers, we have 
learned that bites from venomous animals are regarded by some 
as an inevitable result of this type of research—a view that is both 
erroneous and dangerous. 

The data also suggest that a cavalier attitude toward working 
with venomous reptiles might exist among some academic 
researchers and that they might not be familiar with all of the 
protocols currently employed to prevent envenomations. 
Considering that these individuals might also be responsible for 
training future herpetologists, we believe that most researchers 
would benefit from developing and imparting a more cautious 
attitude toward manipulating venomous wildlife. They would also 
profit from more knowledge and training in the areas of venomous 
animal manipulation, as well as greater diligence in developing 
and employing safety protocols. 

Appropriate procedures for handling venomous reptiles and 
medical care procedures for bite victims should be developed by 
institutions involved in venomous animal research. Researchers 
should identify local physicians familiar with snakebite treatment, 
plot routes to the hospital, and contact emergency personnel be-
forehand so that they are aware of the type of venomous reptiles 
involved. In case medical advice or additional serum is needed, 
phone numbers for poison control centers should be listed, and 
antivenom stocks should be kept current. If venomous reptiles are 
maintained in a laboratory, consideration should be given to in-
stallation of an alarm system, and development of a snakebite pro-
tocol with contact numbers for snakebite consultants, including 
first aid measures to be administered by co-workers. The enveno-
mation protocol in use at the Arizona-Sonora Desert Museum is 
available by contacting us. 

LITERATURE CITED 

CARD, W., AND D. T. ROBERTS. 1996. Incidence of bites from venomous 
reptiles in North American zoos. Herpetol. Rev. 27:15-16. 

Cyclura lewisi (Blue Iguana), adult male. Grand Cayman. Illustration 
by John Bendon (Lizardwizard@btinternet.com ). 

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.ssarherps.org/HRinfo.html . Manuscripts should be sent to the appro-
priate section editor: Marc P. Hayes (amphisbaenids, crocodilians, lizards, and 
Sphenodon; mhayesrana@aol.com ); Charles W. Painter (amphibians; 
cpainter@state.nm.us ); Andrew T. Holycross (snakes; holycross@asu.edu ); and 
James Harding (turtles; hardingj @pilot.msu.edu ). 

Standard format for this section is as follows: SCIENTIFIC NAME, COM-
MON NAME (for the United States and Canada as it appears in Crother [2000. 
Scientific and Standard English Names of Amphibians and Reptiles of North 
America North of Mexico, with Comments Regarding Confidence in Our Under-
standing. Herpetol. Circ. 29:1-82; available online at <http://herplit.corn/SSAR/  
circulars/HC29/Crother.html>]; for Mexico as it appears in Liner [1994, Scientific 
and Common Names for the Amphibians and Reptiles of Mexico in English and 
Spanish, Herpetol. Circ. 23:1-113]), KEYWORD. DATA on the animal Place of 
deposition or intended deposition of specimen(s), and catalog number(s). Then 
skip a line and close with 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 SPP. (Mole Salamanders). LOTIC BREEDING. 
Breeding in Ambystoma salamanders is commonly associated with 
lentic habitats such as forested pools, ponds, and wetlands through-
out North America. However, a review of Petranka (1998. Sala-
manders of the United States and Canada. Smithson. Inst. Press, 
587 pp.) indicates that reproduction also occurs in flowing water 
for numerous species. Here we report additional evidence of lotic 
reproduction by Ambystoma species collected from primary head-
water streams (< 259 ha watershed size) in Ohio. 

Ambystoma texanum larvae were collected 17 May 2000 from 
two channel modified streams with agricultural land use in Union 
County (Allen and Jerome townships). Total length of nine voucher 
specimens ranged from 20.2-29 mm for the Allen Township popu-
lation; and 18-26.5 mm (N = 3) for Jerome Township. Larvae of 
A. barbouri were collected 20 July 2000 from a headwater stream 
with intact riparian zone in Warren County, Washington Town-
ship. Body length of three voucher specimens ranged from 34-
39.0 mm A larva with TL 36 2 mm had reduced gills, which sug-
gests the population was close to metamorphosis. The stream sub-
strate was dominated by cobble-gravel-boulders with pools of water 
connected by subsurface flow. In this stream, A. barbouri larvae 
were coexisting with larvae of the southern two-lined salamander, 
Eurycea cirrigera. A large (TL 62.3 mm) and uniformly dark A. 
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barbouri larva was collected 14 June 2000 from a headwater stream 
in Preble County. An egg mass of the spotted salamander, Am-
bystoma maculatum, was collected 6 April 2000 (hatched 19 April 
2000 at the laboratory) from a channel modified headwater stream 
draining a wetland in Cuyahoga County (Westlake). The hatchling 
was TL 10.9 mm and possessed balancers. Diameter of egg enve-
lope was 11.0 mm. 

We view the frequency of these lotic captures (about 1.6/100 
primary headwater streams surveyed) to be significant given that 
the selection of sample sites was random and not focused toward 
lentic breeding habitats of Ambystoma. The above observations, 
and literature cited by Petranka (1998), suggest that headwater 
streams may be more important for Ambystoma population dy-
namics than commonly recognized. Future studies are needed to 
determine the extent that Ambystoma species are using headwater 
streams for reproduction near known lentic breeding habitats, and 
the degree of genetic isolation between lotic and lentic breeding 
populations. 

We thank R. A. Pfingsten for verification of larval identifica-
tions. 

Submitted by ROBERT D. DAVIC, PAUL ANDERSON, 
STEVE TUCKERMAN, Ohio Environmental Protection Agency, 
Division of Surface Water, Northeast District Office, 2110 East 
Aurora Road, Twinsburg, Ohio 44087, USA; (e-mail [RDD]: 
robert.davic @ epa.state.oh.us ). 

AMBYSTOMA TEXANUM (Small-mouthed Salamander). PRE-
DATION. On 23 May 2003 at ca. 1730 h I observed a Common 
Grackle (Quiscalus quiscula) pecking at an object in Coles County 
just W of Charleston, Illinois (T12N R9E NW1/4 Sec. 16). When 
I investigated, a dead Ambystoma texanum (56.9 mm SVL) was 
found in the grass with several obvious puncture wounds. Although 
I did not observe the grackle initiate the attack on this salamander, 
it was likely the cause of the salamander's death. The small-
mouthed salamander otherwise looked to be unmolested. The skin 
was still moist as though the salamander had very recently died 
and may have been moving through the grass, possibly in the pro-
cess of emigrating from a breeding location. It had rained the 
evening before and this would be the appropriate weather and sea-
son for this salamander to be moving to summer home ranges. 
The afternoon was warm and dry with a steady breeze. 

Both species are common in this area and it is possible that this 
interaction occurs on a regular basis. I am unaware of any recorded 
observations of grackles predating small-mouthed salamanders. 
Dr. Chris Phillips encouraged me to report this observation. I would 
like to thank him for his interest and critical review of this report. 

Submitted by MICHAEL J. MOUNCE, Office of Resource 
Conservation, Illinois Department of Natural Resources, 1660 West 
Polk Avenue, Charleston, Illinois 61920, USA. 

ANEIDES AENEUS (Green Salamander) AND PLETHODON 
GLUTINOSUS (Slimy Salamander). NESTING OBSERVA-
TIONS. Aneides aeneus is an inhabitant of rocky areas along the 
Appalachian Mountain chain extending south into northern Ala-
bama and extreme northeastern Mississippi. There is a disjunct 

population in southwest North Carolina and adjoining areas of 
South Carolina and Georgia (Petranka 1998. The Salamanders of 
the United States and Canada. Smithsonian Inst. Press, 587 pp.). 
Petranka (1998, op. cit.) reports that green salamanders may breed 
anytime during the warmer months but the majority do so in May 
and June with a secondary season in September and October. In 
Alabama, the only nests have been found in July (Mount 1975. 
The Reptiles and Amphibians of Alabama. Auburn Printing, Au-
burn, Alabama, 345 pp.). The nests of green salamanders are lo-
cated within crevices of sedimentary rocks where the eggs are laid 
on the ceiling. 

Slimy salamanders also use natural cavities in which to lay their 
eggs (Petranka 1998. op. cit.). It is believed that most oviposit in 
crevices beneath ground since relatively few surface nests have 
been found (Highton 1956. Copeia 1956:75-93; Highton 1962. 
Copeia 1962:597-613; Petranka 1998. op. cit.). 

Two green salamander nests were located on 8 and 11 Sept 2002, 
one on each date. Additionally, a slimy salamander nest was lo-
cated on 15 Sept 2002. All nests were located within DeSoto State 
Park (Dekalb County) in northeast Alabama. The first green sala-
mander nest was found in a sandstone boulder 500 m northwest of 
the campground entrance gate of DeSoto State Park. The brood 
crevice was on the west face of the boulder. The crevice itself was 
ca 1.0 m from the ground and 1.5 m in horizontal length. The 
entrance to the brood chamber was located at the northern end of 
the crevice. This entrance was horizontally oval with a depth of 
about 15.4 cm. The eggs were laid at a depth of about 5 cm. Only 
8 eggs were visible. The second green salamander nest was lo-
cated about 700 m west of the first nest. The brood chamber was 
located on the north face of a sandstone boulder. The chamber 
was tubular in overall shape and ca. 1.5 m from the ground. The 
chamber was ca. 12.7 cm deep and eggs were ca. 10 cm from the 
entrance. The overall shape of the egg masses of both green sala-
mander nests was that of an upside down triangle, or a cluster of 
grapes. 

From the first observations on 8 and 11 Sept 2002, to 28 Sept 
2002 there was little change. A total of six observations on the 
first nest and five on the second were made. The females were 
always present and in contact with at least some of the eggs. On at 
least one occasion the female from the first green salamander nest 
was located on the ceiling of the crevice, otherwise all females 
were located on the brood chamber floor. On 28 Sept 2002, the 
eggs of the first green salamander nest started hatching. The lar-
vae were fully formed and attempting to break free of the egg 
membranes. The larvae responded to touch by wriggling. It was 
not until 4 Oct 2002 that the larvae had hatched completely and 
were moving about the brood chamber. The female was present 
and actively attacked, with her snout, any probe presented to her. 
Prior to hatching she was more likely to retreat than attack probes 
presented to her. On 20 Oct 2002, a mature male was spotted at 
the southern end of the crevice of the first nest site. He was not 
observed at any other date. The female and hatchlings dispersed 
by 7 Nov 2002. There were at least 13 hatchlings from this brood. 

The timetable for the second green salamander nest was slightly 
different. On 4 Oct 2002, 3 eggs were still present with fully formed 
larvae within. The larvae were completely hatched by 13 Oct. The 
female of this nest was not present by 20 Oct while the larvae 
remained. By 7 Nov, the larvae had also dispersed. At least 8 
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hatchlings were produced from this nest. A total of 12 observa-
tions were made at the first green salamander nest and 11 were 
made at the second. 

The slimy salamander nest was first located on 15 Sept 2002 in 
a sandstone rock wall ca. 25 m north of the second green sala-
mander nest. The crevice was ca. 1.5 m from the ground, horizon-
tal, and ca. 1.0 m long. This crevice was about 45.7 cm deep. The 
eggs were laid at a depth of ca. 30 cm. The egg cluster was elon-
gate, in the shape of an "L" lying on its "back." Ten eggs could be 
seen. The larvae had hatched by 6 Oct 2002, however due to the 
morphology of the crevice interior only one hatchling could be 
seen. The female had dispersed by 7 Nov, and the hatchling(s) 
were present until 22 Nov. No more that one hatchling was vis-
ible. A total of 12 observations were made at this nest. 

Submitted by AUBREY DAVIS, Biology Department, 242 
Martin Hall, Jacksonville State University, Jacksonville, Alabama 
36265, USA; e-mail aubreydavis@hotmail.com . 

ANURA 

COCHRANELLA ALBOMACULATA (NCN). REPRODUC-
TION. Centrolenids are neotropical riparian frogs that breed pri-
marily throughout the wet season (Ibanez et al. 1999. The Am-
phibians of Barro Colorado Nature Monument, Soberania National 
Park and adjacent areas, Editorial Mizrachi and Pujol, Panama. 
187 pp.). Cochranella albomaculata is found from Honduras to 
Colombia (Savage 2002. The Amphibians and Reptiles of Costa 
Rica, Univ. Chicago Press, Chicago 934 pp.). Here we report a 
shift in the reproductive behavior and oviposition site of C. 
albomaculta coinciding with the onset of the dry season. 
Cochranella albomaculata is very abundant in most of the smaller 
creeks that feed into the upper Rio Jaris basin at the Reserve of the 
Universidad de la Paz (Costa Rica) in the rainy season. During the 
wet season males and egg clutches are distributed throughout the 
stream channel. Females deposit eggs on the upper surface of the 
vegetation over streams. At the beginning of the dry season of 
December 2001 and December 2002, we observed a shift at this 
site. A large aggregation of males and egg clutches (N = 53; Dec 
2002) on rocks were seen in the splash area of two waterfalls. 
Calling males and two egg clutches were present on a big boulder 
in Rio Jaris. These observations suggest that C. albomaculata uti-
lizes these wet splash zones to prolong breeding during part of the 
dry season. 

We thank Jeanne Robertson, Andrew Crawford, and Jay Sav-
age for comments on the manuscript. 

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

mail: rpuschen@biologia.ucr.ac.cr),  BRIAN KUBICKI, 
Guayacan, Siquirres, Costa Rica (e-mail: acropora@racsa.co.cr),  
MASON RYAN, Dept. of Zoology, Southern Illinois Univ., 
Carbondale, Illinois 62901-6501, USA (e-mail: 
barleymoe@yahoo.com ), and CATALINA VAUGHAN, 405- 
3000, Heredia, Costa Rica (e-mail: catavaughan@hotmail.com).  

RANA AURORA AURORA (Northern Red-legged Frog). VO- 
CALIZATION. Leonard et al. (1997 Northwest. Nat. 78:73-74) 

described one instance of non-breeding season vocalization in-
volving 2 male Rana a. aurora from a terrestrial location on the 
NW side of Fiander Lake, Pierce County Washington, USA on 1 
Nov 1996. Confirmation of sex or terrestrial position was not pos-
sible as the frogs were not visually located (Leonard et al., op 
cit.). Such confirmation is important because Rana a. aurora calls 
can be highly ventriloquial (Licht 1969. Can. J. Zool. 47:1287-
1299), and Rana a. aurora have been described as typically vo-
calizing from submerged positions during reproduction (Licht, op. 
cit.), a pattern that has even been used to support the systematic 
differentiation between red-legged frog taxa (Hayes and Miyamoto 
1984. Copeia 1984:1018-1022). Further, the lone episode of non-
breeding vocalizations that Leonard et al. (op. cit.) described for 
Rana a. aurora could be perceived as atypical. Here, we confirm 
male northern red-legged frog vocalization from terrestrial loca-
tions outside the reproduction season, and show that the pattern 
may be commonplace. All observations were made in the vicinity 
of Olympia, Washington. 

At 0640 h on 20 Aug 2002, one of us (MPH) heard distinctive 
weak, clucking vocalizations matching those of male R. a. aurora 
advertisement calls (fide Davidson 1995. Frog and Toad Calls of 
the Pacific Coast. [audio compact disc]. Library of Natural Sounds, 
Cornell Laboratory of Ornithology, Ithaca, New York) coming from 
near a small rural pond in NW Olympia described elsewhere (Hayes 
and Hayes 2003. Herpetol. Rev. 34:45-46). Vocalizations, involv-
ing 4-8 note series made at irregular intervals during a 10-min 
observation period, were traced to a male R. a. aurora concealed 
under a sword fern (Polystichum munitum) 0.5 m from the pond. 
The male was identified from a unique toe clip as an individual 
that had been released in this pond on 5 May 2002 (Hayes and 
Hayes, op. cit.). At 1400 h on 24 Aug 2002, two of us (CBH, 
MPH) found this same male vocalizing over a roughly 12-min 
interval from a concealed position beneath another sword fern ca. 
1.4 m from the pond. We heard this same male and a second marked 
R. a. aurora male, also described elsewhere (Hayes and Hayes, 
op. cit.), call on no fewer than 13 other occasions over the interval 
31 Aug-23 Sept 2002 during daylight hours. On 11 of these occa-
sions, calling males were traced to concealed positions in terres-
trial locations under sword ferns 0.5-3 m from the pond. 

A second set of observations was made between 1340-1510 h 
on 21 Sept 2002, along the margin of a 4-ha patch of red alder 
(Alnus rubra) with an understory of mostly dense sword ferns in 
west Olympia (47°04'06"N, 122°58'12"W; elev. 49 m). Almost 
immediately upon entering this alder grove, which was largely 
sheltered from significant noise, MPH heard the weak calls of R. 
a. aurora. During the 1.5-h search of a ca. 80-m diameter circular 
area of this grove, over 24 calling episodes were heard. Four were 
tracked to calling males, all of which were in entirely concealed 
calling stations, three under sword ferns and the fourth in a small 
space under small woody debris. The four males found were 52-
57 mm SVL and had small, poorly developed nuptial pads. Each 
male found was also located within 8 m of the position of at least 
one of the others. 

On 19 Sept 2002 at 1900, JPS also heard calls matching those 
of male R. a. aurora advertisement calls from a concealed terres-
trial site in the Steamboat Island area ca. 10 km E of Olympia 
(47°06'16"N, 122°59'19"W; elev. 5 m). This site has a mature 
western red cedar-big leaf maple (Thuja plicata-Acer 
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macrophyllum) forest with a sword fern-dominated understory and 
was the site of an intensive study of R. a. aurora by JPS. In this 
case, the calling individual was audible from a distance of ca. 5 m, 
and was heard from the location of a second non-calling frog. Both 
were > 60 m from the nearest freshwater source. Notably, the vi-
cinity of these 2 frogs had been regularly, thoroughly searched for 
R. a. aurora during the summer, with none found until 11 Sept, 
when the non-calling frog, (56 mm SVL, 19 g, sex undet.) was 
caught and pit-tagged. Finding the aforementioned 2 frogs on 19 
Sept was followed by finding 4 frogs (including the tagged frog 
and 3 others [49-69 mm SVL; 10-34 g, sex undet.]) on 28 Sept in 
the same vicinity, suggesting some sort of staging. 

Vocalization by male R. a. aurora from concealed locations 
outside of the breeding season may be commonplace. Northern 
red-legged frog males are well known to have weak vocalizations 
(Hayes and Krempels 1986. Copeia 1986:927-936; Leonard et al. 
1993. Amphibians of Washington and Oregon. Seattle Aubudon 
Society, Seattle, Washington. 168 pp.; Licht, op. cit.) that have 
been described by some as barely audible at a distance of 0.5 m 
(Nussbaum et al. 1983. Amphibians and Reptiles of the Pacific 
Northwest. University Press of Idaho. 332 pp.), and as such, they 
may be easily missed. Several aspects of these observations war-
rant exploration. Both males from the NW Olympia pond were 
known to have become sexually mature within the month we heard 
the first calling (Hayes and Hayes, op. cit.) and the sizes and in-
completely developed nuptial pads of the other calling males that 
were found implies that younger males were involved. Younger 
individuals may be easier to detect because of their presumably 
more limited predator experience, so understanding whether a 
younger age bias really exists in such terrestrial calling may be 
difficult. Second, context of terrestrial calling remains vague. Stag-
ing, which the Steamboat Island observation implies, may be a 
prelude to the poorly understood seasonal fall migration that north-
ern red-legged frogs undertake (MPH, P. Ritson, JPS, unpubl. data). 
Terrestrial calling may facilitate this behavior. Lastly, awareness 
that vocalization from concealed terrestrial locations is not infre-
quent may require re-evaluation of R. a. aurora reproductive be-
havior. In particular, the ventriloquial nature of R. a. aurora calls 
(Licht, op. cit.) may require reassessment of the degree to which 
males call from submerged locations during the breeding season. 

The Science Division of the Habitat Program of the Washing-
ton Department of Fish and Wildlife supported this research. 

Submitted by MARC P. HAYES, Washington Department of 
Fish and Wildlife, Habitat Program, 600 Capitol Way North, Olym-
pia, Washington 98501, USA, CHARLEEN B. HAYES, 2636 
59th Avenue NW, Washington, 98502, USA, and JOANNE P. 
SCHUETT-HAMES, Washington Department of Ecology, P.O. 
Box 47775, Olympia, Washington 98504; e-mail: (MPH) 
hayesmph@dfw.wa.gov, (CBH) charleens@aol.com , and (JPS) 
josc461@ecy.wa.gov. 

SCAPHIOPUS HOLBROOKII (Eastern Spadefoot). DIURNAL 
BREEDING. Scaphiopus holbrookii is generally considered to 
be a nocturnal species (Bragg 1945. Am. Midl. Nat. 79: 52-72; 
Behler and King 1979. National Audubon Society Field Guide to 
North American Reptiles and Amphibians. A. A. Knopf, New York, 
743 pp.). This is based both on behavioral observations and mor- 

phology (e.g. vertical pupils). 
Heretofore, all of our observations of this species on Long Is-

land had been at night. On 27 May 2003, we observed diurnal 
breeding congregations of S. holbrookii at the Brookhaven Na-
tional Laboratory, Upton, Suffolk County, New York, USA 
(40°52'20"N, 72°52'04"W). At ca. 1030 h, the skies cleared after 
six days of cloud cover, cool temperatures (six day mean = 11.8°C), 
and 10 cm of rain, 7.3 cm of which fell on 26 May. By 1100 h, 
after 30 min of direct sunlight and rapidly increasing tempera-
tures, the breeding calls of S. holbrookii initiated in nearly all the 
temporary wetlands within the 2,130 ha site. The temperature was 
18.1°C when toads started calling. Intense breeding activity con-
tinued throughout the day, declined in late afternoon, increased 
again after sunset, and continued beyond 2100 h. The next morn-
ing no S. holbrookii were observed. The arrival of optimal breed-
ing conditions subsequent to six days of heavy precipitation and 
suppressive temperatures (4.6°C below normal) coupled with ex-
treme draught conditions the previous year likely contributed to 
this explosive-diurnal breeding episode. On 5 June 2003, after 5.8 
cm of rain the prior day, JAF again heard the diurnal calls of male 
S. holbrookii coming from two wetlands. 

Submitted by JEREMY A. FEINBERG, U.S. Fish and Wild-
life Service, Brookhaven National Laboratory, Building 120, 81 
Cornell Avenue, Upton, New York 11973, USA (e-mail: 
jerfein@aol.com),  and TIMOTHY M. GREEN, Brookhaven 
National Laboratory, Building 120, 81 Cornell Avenue, Upton, 
New York 11973, USA (e-mail: tgreen@bnl.gov).  

TESTUDINES 

CHELONOIDIS CHILENSIS (Argentine Tortoise). PREDA-
TION. Chelonoidis chilensis is one of three terrestrial Argentin-
ian tortoises contained within the family Testudinidae. It is dis-
tributed from SW Bolivia and Occidental, Paraguaya to the Colo-
rado River and the boundary of Rio Negro Province, Argentina 
(Cei 1993. Mon. 14 Mus. Reg. Sci. Nat. Torino, 949 pp.). This 
species has also been reported from the eastern portion of the San 
Juan Province, Argentina by the Departament of Valle Fertil (Avila 
et al. 1998. Cuad. Herp. 12:11-29). It has been recently desig-
nated as "Threatened" in Argentina (Lavilla et al. 2000. Asoc. Herp. 
Arg., 97 pp.) and has the status of "Maximum Priority of Conser-
vation" in Ischigualasto Park, San Juan Province (Acosta and 
Muria 1998. Multequina 7:49-59). 

Here we report the first incidence of predation on C. chilensis 
in Provincial Ischigualasto Park, Valle Fertil Department, San Juan, 
Argentina (30°05'S, 67°55W). On 10 April 2001, in the North Sec-
tor of Overo Mountain, an adult C. chilensis that had recently been 
killed was found. The puma (Puma concolor) and the fox 
(Pseudalopex griseus) are the primary predators within the park 
(Acosta and Munia 1999. Multequina 8:121-129). The injuries 
on the carapace of the tortoise (size of canine mark, space be-
tween canine) indicate that they were made by P. concolor. The 
specimen was deposited in the Herpetological Collection of the 
Instituto y Museo de Ciencias Naturales, Universidad Nacional 
de San Juan, Argentina (IMCN-UNSJ 492). 

We are grateful to J. Marquez for supplying us with the tortoise 
specimen. 
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Submitted by JUAN CARLOS ACOSTA, FERNANDO 
MURUA, and GRACIELA BLANCO, Departamento de 
Geofisica y Astronomia e Institute y Museo de Ciencias Natu-
rales, Facultad de Ciencias Exactas, Fisicas y Naturales, 
Universidad Nacional de San Juan, Avenida Espaila 400 (N), Caixa 
Postal 5400, San Juan, Argentina; e-mail (JCA): 
jcacosta@sinectis.com.ar ; (FM): fmurua@interredes.com.ar . 

CLEMMYS INSCULPTA (Wood Turtle). HATCHING FAIL-
URE. Hatchlings of many turtle species, instead of hatching and 
emerging from the nest before winter, may overwinter in the nest 
and emerge the following spring (Gibbons and Nelson 1978. Evo-
lution 32:297-303). Wood turtle (Clemmys insculpta) hatchlings 
are not known to delay emergence and overwinter in the nest 
(Harding and Bloomer 1979. Bull. New York Herpetol. Soc.15:9— 
26; Lovich et. al. 1990. Can. J. Zool. 68: 672-677). This assertion 
is based on abundant records of wood turtle hatchlings emerging 
from nests in the months of August through October, and no records 
of hatching or recent hatchlings in spring or early summer. Here, 
we report that wood turtle embryos in a natural nest did not com-
plete development before winter in a cool year and did not survive 
over winter. 

On 15 June 1993, we observed a wood turtle creating a nest in 
St. Louis County, Minnesota, USA. The nest was located on a 
sandy cutbank, 3 m from the main channel of a river and 2 m 
above water, and on a fully exposed site with a 34° slope and south-
western aspect. Herbaceous cover surrounding the nest site was 
50% red raspberry (Rubus idaeus). We checked the nest site on 29 
September, 5 October, 15 October, and 21 October 1993, and found 
no evidence of disturbance on the nest surface. We excavated the 
nest on 21 October 1993 and counted 11 eggs; 10 appeared viable 
and one was shriveled. One of the 10 apparently viable eggs was 
accidentally slit during excavation. This egg contained a live turtle 
embryo. This egg and the nine good eggs were returned to the nest 
cavity and recovered with sand. A wire basket was staked over the 
nest to exclude nest predators 

We revisited the nest on 9 May 1994, and found it and the bas-
ket exclosure intact. We removed the 10 eggs, some of which now 
appeared dead, placed them in moist sand, and transported them 
to a facility where they were stored at room temperature. On 9 
June, we slit the shell of each egg and examined each embryo for 
signs of life but found none. One badly deteriorated egg was dis-
carded. The nine remaining eggs were preserved in formalin. Upon 
close examination at a later date, all eggs appeared to have been 
decayed at the time of preservation. Two eggs lacked any evi-
dence of development. These eggs could have been infertile, or 
their embryos could have died in the oviducts prior to laying. One 
egg appeared to contain an early embryo; however, it was too de-
cayed to locate with precision. The egg appeared to have a 
subgerminal space, which is characteristic of fertile eggs. Two eggs 
contained Yntema stage 24 embryos, which are advanced but 
smaller than term embryos and probably incapable of surviving a 
premature hatching. The remaining four eggs contained stage 25 
embryos; that is, they were very close to term size and almost 
ready to hatch and leave the nest. 

Weather records were available from a nearby station for the 
period 1986 to 2001. Air temperatures from May through Sep-
tember in 1992 and 1993 were the coldest for this period. In 1993,  

most nests were constructed during the second week of June, many 
hatchlings did not leave their nest until the last half of September, 
and hatchlings from two nests left their nests during the first two 
weeks of October. Compared to other nests on the cutbank, the 
single nest we report on was clearly late in completing incubation. 
Inspection of photographs showed that this nest site had the most 
herbaceous vegetation near the nest site. Thus, in addition to 1993 
being a cool year for incubation, this nest site was probably more 
shaded than all other nest sites. 

Our observations of at least one live embryo on 21 October, as 
well as six advanced-stage embryos the following spring, suggest 
that 6 of the 10 eggs narrowly missed hatching before winter. Fur-
thermore, the appearance of eggs in fall and the following spring, 
and their state of decay on 9 June suggest that none were alive by 
spring. Thus, overall, our observations corroborate other evidence, 
which suggests that wood turtle embryos must complete develop-
ment and leave their nest before onset of winter to survive in more 
northern latitudes. 

Submitted by RICHARD R. BUECH, MARK D. NELSON, 
LYNELLE G. HANSON, USDA Forest Service, North Central 
Research Station, 1992 Folwell Avenue, St. Paul, Minnesota 55108, 
USA, and MICHAEL A. EWERT, Department of Biology, Jor-
dan Hall, Indiana University, Bloomington, Indiana 47405 USA. 
Present address (RRB): USDA Forest Service, North Central Re-
search Station, 1831 Highway 169 East, Grand Rapids, Minne-
sota 55744, USA (e-mail: buech002@uslink.net)  and (LGH): St. 
Louis River Citizens Action Committee, 394 Lake Avenue South, 
Suite 303B, Duluth, Minnesota 55802, USA. 

EMYDOIDEA BLANDINGH (Blanding's Turtle). MAXIMUM 
SIZE. The maximum straight line carapace length (CL) for E. 
blandingii reported is 27.4 cm (Ernst et al. 1994. Turtles of the 
United States and Canada. Smithsonian Institution Press, Wash-
ington. 578 pp.). Here, we report on the measurement of a larger 
individual. On 10 June 2001, an adult male E. blandingii was cap-
tured during a herpetological species inventory survey in Lake 
Maria State Park, Wright County, Minnesota, USA. The turtle was 
measured at 28.4 cm CL. The turtle was marked and released after 
data was taken. A slide of the record is deposited in the James 
Ford Bell Museum, University of Minnesota, Minneapolis (ac-
cession no. P-248). 

Submitted by RANDY E. BLASUS and JIM GERHOLDT, 
Minnesota Herpetological Society, do Bell Museum of Natural 
History, 10 Church Street S.E., Minneapolis, Minnesota 55455-
0104, USA, and MARK CRAWFORD, Lake Maria State Park, 
11411 Clementa Ave. N.W., Monticello, Minnesota 55362, USA. 

GOPHERUS BERLANDIERI (Texas Tortoise). MORTALITY. 
During mammalian wildlife research on ranches in Webb County, 
Texas (Engeman et al. 2002. Wildl. Res. 29:85-90), we observed 
two common sources of mortality for Gopherus berlandieri (listed 
as a threatened species in Texas) based on locations of shell re-
mains. First, the ranches had a network of primary dirt roads cris-
crossed by smaller one-lane roads/tracks. Shell remains (often in 
poor condition) were frequently discovered adjacent to the roads 
in this network, suggesting collisions with vehicles as the source 
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of mortality. Vehicles have been well-documented as hazards for 
the related G. agassizii (e.g., Luckenbach 1982. In Bury [ed.], North 
American Tortoises: Conservation and Ecology, pp. 1-38, USFWS 
Wildl. Res. Rpt. 12; Boarman and Sazaki 1996. In Evink et al. 
[eds.], Trends in Addressing Transportation Related Wildlife Mor-
tality, pp. 179-184, State of Florida Dept. Transportation, Talla-
hassee, Florida). The other common location for discovery of tor-
toise shell remains was along fences constructed with woven field 
fencing at the bottom. The tortoises apparently became entangled 
in the fence wires and were unable to free themselves. We ob-
served no shell remains away from these human constructions, 
despite extensive work in natural habitat. 

Submitted by RICHARD M. ENGEMAN (e-mail: 
Richard.M.Engeman@aphis.usda.gov)  and MICHAEL J. PIPAS, 
USDA/Wildlife Services, National Wildlife Research Center, 4101 
LaPorte Avenue, Fort Collins, Colorado 80521-2154, USA; and 
HENRY T. SMITH, Florida Department of Environmental Pro-
tection, Florida Park Service, 13798 S.E. Federal Highway, Hobe 
Sound, Florida 33455, USA. 

HEOSEMYS GRANDIS (Giant Asian Pond Turtle). ANOPH-
THALMIA. Abnormalities and malformations are well docu-
mented in turtles from some regions but not others, especially Asia. 
Most reports are on shell deformities (e.g., Lynn, 1937. Amer. Nat. 
71:421-426; Nixon and Smith 1949. Turtox News 27:28-29; 
Rhodin et al. 1984. Brit. J. Herpetol. 6:369-373; Saumure 2001. 
Chelonian Cons. Biol. 4:159). Others refer to abnormalities of the 
head, limbs, and shells of hatchlings (e.g., Ewert 1979. In Harless 
and Morlock [eds.], Turtles: Perspectives and Research, pp. 333-
413, Wiley InterScience, New York). A large sample of H. grandis 
was among the 10,000 turtles putatively from Malaysia that was 
confiscated by Hong Kong authorities on 11 December 2001. 
Approximately 3900 turtles were shipped to the United States in 
January 2002 for processing and distribution to rescue centers, 
zoos, veterinarians, and university research programs (Hudson and 
Buhlmann 2002. Turtle and Tortoise Newslett. 6:11-14). A total 

FIG. 1. Heosemys grandis exhibiting congenital anophthalmia.  

of 355 H. grandis was received in the three shipments (Ades and 
Crow 2002. Turtle and Tortoise Newslett. 6:2-7). During the tri-
age, marking, and measuring process we discovered that one 
unsexed adult (347 mm CL, 299 mm PL, 5.7 kg, marked 289) was 
missing its right eye. The abnormality appears to be congenital, as 
normally pigmented skin lies over the orbit and there was no evi-
dence of injury or loss (Fig. 1). Palpation revealed the bony orbit 
but no eye mass. This is the first report of natural anophthalmia 
for this poorly known freshwater turtle. 

This research was partially supported by the Environmental 
Remediation Sciences Division of the Office of Biological and 
Environmental Research, U.S. Department of Energy, through 
Financial Assistance Award No. DE-FC09-96-SR18546 to the 
University of Georgia Research Foundation 

Submitted by JOSEPH C. MITCHELL, Department of Biol-
ogy, University of Richmond, Richmond, Virginia 23173, USA, 
TRACEY D. TUBERVILLE, University of Georgia, Savannah 
River Ecology Lab, Drawer E, Aiken, South Carolina 29802, USA, 
and KURT A. BUHLMANN, Conservation International, Center 
for Applied Biodiversity Science, 1919 M Street, Suite 600, Wash-
ington, DC 20036, USA. 

PHRYNOPS GIBBUS (Gibba Turtle). TRAP-HAPPY BEHAV-
IOR. Most estimates for determining the size of a population us-
ing mark-recapture methods assume equal capture probability 
among individuals. Behavioral differences between or within spe-
cies or flawed trap design or placement might bias sampling with 
regard to this assumption (Lindeman 1990. J. Herpetol. 24:78-
81). Kazmaier et. al. (2001. J. Herpetol. 35:410-417) attributed a 
shift from biased to unbiased captures of Gopherus berlandieri 
from early to late summer to sexual differences in reproductive 
behaviors. Sampling biases have been reported in studies of 
Chrysemys picta (Ream and Ream 1966. Amer. Midl. Nat. 75:325-
338; Frazer 1990. Copeia 1990:1150-1152) and Terrapene carolina 
(Langtimm 1996. Herpetologica 52:496-504). Koper and Brooks 
(1998. Can. J. Zool. 76:458-465) identified flaws in several dif-
ferent sampling techniques and population size estimators, and 
found no method that was completely unbiased. 

The present study documents an apparent example of extreme 
trap-happy behavior, i.e. where previously-marked individuals are 

TABLE 1. Dates of capture and recapture in 2001, sex, carapace length, 
and plastron length, for an Ecuadorian population of Phrynops gibbus. 

Sex Carapace 
length 
(nun) 

Plastron 
length 
(mm) 

Date of 
first 

capture 

Date(s) 
of 

recapture 

Turtle #1 female 165 135 21 Jan 19 Feb 
Turtle #2 male 163 143 21 Jan 23 Jan, 

31 Jan, 
4 Feb, 
10 Feb, 
22 Feb 

Turtle #3 male 206 177 21Jan 10 Feb 
Turtle #4 male 192 167 29 Jan 2 Feb, 

8 Feb, 
17 Feb 

Turtle #5 female 185 159 10 Feb 
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more prone to subsequent captures than unmarked individuals. 
The study was conducted in the upper Napo region of Ecuador 
near Tena (0°59'S, 77°49'W) at Jatun Sacha Reserva Biologia dur-
ing January—March 2001. A population of Phrynops gibbus was 
sampled using a hoop net baited with chicken parts. Measurements 
were taken of the carapace and plastron length of each individual. 
The sex of each turtle was determined by examination of pre-cloa-
cal tail length. Turtles were marked using nail polish with the origi-
nal intent of determining population size; however, no estimates 
were possible due to a high incidence of trap-happy behavior. Four 
of the five individuals captured were recaptured one to five times 
(Table 1). Potential trap-happy or trap-shy behavior needs to be 
taken into consideration for estimates based on an assumption of 
equal capture probability. 

Submitted by EMELIA A. DEFORCE (e-mail: 
edeforce@hotmail.com)  and CHAD D. DEFORCE, 74 Walnut 
Street Apt. 3, Somerville, Massachusetts 02143, USA, and PE-
TER V. LINDEMAN, Department of Biology and Health Ser-
vices, 150 Cooper Hall, Edinboro University of Pennsylvania, 
Edinboro, Pennsylvania 16444, USA.  

report a previously undocumented behavior that might provide 
hatchling box turtles with an additional source of nutrition before 
exiting the nest. 

An adult T c. carolina was observed nesting in Anne Arundel 
County, Maryland, USA, during a light rain in the early evening 
hours of 16 June 1999. A total of six eggs were deposited. Several 
days later, the nest was excavated in order to remove 3 eggs for 
artificial incubation. Using the natural nest as model, an artificial 
nest was constructed in a glass aquarium allowing for the hatch-
ing process to be observed and photographed. The eggs were in-
cubated in this setup at 26°C. All 3 eggs pipped on 25 August 
1999. During the hatching process, one hatchling was observed to 
repeatedly bite at and consume the clear, viscous, albumin sur-
rounding it within the egg. While it is not clear if the biting was 
merely an effort to help free the turtle from the egg, albumin was 
consumed during this process and likely served as a source of nu-
trition. 

Submitted by WILLIAM D. BROWN, Blue Ridge Biological, 
978 Bull Yearling Road, Stanardsville, Virginia 22973, USA; e-
mail: wbrown@blueridgebiological.com.  

TERRAPENE CAROLINA CAROLINA (Eastern Box Turtle). 
POST MORTEM INVOLUNTARY RESPONSE. Although the 
ability of turtles to respond to stimuli long after death has been 
reported in popular literature (Coniff 1999. National Geographic, 
Mar. 1999:118-129), to my knowledge no detailed accounts of 
such behavior exist in peer-reviewed literature. 

On 18 October 2002 at ca. 1300 h an adult male box turtle was 
found on a road in Greene County, Virginia, USA. The anterior 
half of the head was crushed, presumably by the tire of a vehicle. 
The blood present on the road and around the trauma had not co-
agulated, indicating the wounds were recently inflicted. The turtle 
responded to my touch by quickly withdrawing limbs and tail into 
its shell and partially closing the plastral hinge. In an effort to end 
perceived suffering, the turtle was quickly decapitated and left in 
a shaded, outdoor area. At regular intervals I checked the turtle's 
headless body for response to stimuli by touching the rear limbs 
with a small twig. At 48 h post-decapitation, the turtle responded 
as strongly as it did before decapitation. Subsequent tests resulted 
in lessened response to stimuli, that is, limbs and tail being only 
partially retracted and at a slower rate of movement. More than 
five days after finding the turtle, the last perceptible movements 
were recorded at 122 h post-decapitation. 

Submitted by WILLIAM D. BROWN, Blue Ridge Biological, 
978 Bull Yearling Road, Stanardsville, Virginia 22973, USA; e-
mail: wbrown@blueridgebiological.com.  

TERRAPENE CAROLINA CAROLINA (Eastern Box Turtle). 
DIET. Hatchling box turtles typically retain a portion of their yolk 
sac externally upon hatching (Ewert 1985. In Gans et al. [eds.], 
Biology of the Reptilia. Vol. 14. Development, pp. 75-267, John 
Wiley and Sons, New York). This yolk sac is usually absorbed 
within a week post hatching and provides the hatchling with nour-
ishment during its first few days of life and through the oncoming 
winter (Dodd 2001. North American Box Turtles, A Natural His-
tory. University of Oklahoma Press, Norman. 231 pp.). Here, I 

TERRAPENE CAROLINA CAROLINA (Eastern Box Turtle). 
INJURIES. The life history and ecology of a population of 
Terrapene c. carolina were studied from 1980-1998 at the Mason 
Neck National Wildlife Refuge, Fairfax County, Virginia, USA 
(38°67'N, 77° 14'W) (Boucher 1998. Population, Growth and Ther-
mal Ecology of the Eastern Box Turtle, Terrapene carolina carolina 
[L.], in Fairfax County, Virginia, Ph.D. Dissertation, George Ma-
son University, Fairfax, Virginia, 228 pp.). Among the parameters 
noted for individual box turtles were injuries to the exposed shell 
and body. An injury is here defined as any unnatural physical dam-
age to an individual that might have been caused by normal daily 
activity, encounters with predators, or resulting from refuge man-
agement practices. Developmental or genetic deformities, such as 
missing cervical scutes or subdivision of shell scutes were not 
considered. Chipped marginals, presumably resulting from nor-
mal movements or falls, were displayed by most adult box turtles 
in the population, and thus were omitted from the analysis. 

Data on injuries were collected from 510 individual T carolina 
at Mason Neck. Only 50 (9.8%) of the turtles were injured; 460 
(90.2%) turtles were injury free. Analysis by sex showed that 22 
(44%) of the injured turtles were females and 28 (56%) were males. 
Qualifying injuries, as outlined above, were placed into seven cat-
egories, here with the number of turtles showing that injury: preda-
tor teeth marks on any part of the turtle, 14 (2.75%); damaged 
shell, 9 (1.76%); missing legs, 6 (1.18%); swollen tympanum or 
cyst, 4 (0.78%); blind eye, 3 (0.59%); shell rot, 1 (0.19%); and 
other injuries (missing scutes or tails, abrasions, burns), 13 (2.55%). 
Up to 64% of the injuries (e.g., teeth marks, missing limbs, other 
shell damage) could have been caused by predation attempts. Rac-
coons (Procyon lotor) are common on the property and are known 
turtle predators, but other species are also possible suspects (Ernst 
et al. 1994. Turtles of the United States and Canada. Smithsonian 
Institution Press, Washington, D.C., 682 pp.). Infections or para-
sitism (swollen tympanums; two recaptured later had recovered 
fully) accounted for another 4 (8%). Survivorship is difficult to 
ascertain because many of the injuries were not new when ob- 
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served. Assuming, however, those injured were residents with equal 
probability of recapture, and that recapture at least one year later 
indicated complete recovery (survivorship), possibly as many as 
36% survived their injury. Box turtles are known to have great 
shell regenerative capabilities (Rose 1986. Southwest. Nat. 31:131-
134; Smith 1958. Turtox News 36:234-235), and can apparently 
recuperate from other injuries as well. 

Data on injury rates in a population are scarce in the literature 
(see Dodd 2001. North American Box Turtles: A Natural History. 
University of Oklahoma Press, Norman, 231 pp.). However, we 
can conclude from the Mason Neck data that injuries do occur in 
this population and that many box turtles are able to survive them. 

Submitted by TIMOTHY P. BOUCHER* and CARL H. 
ERNST, Department of Biology, 3E1, George Mason University, 
Fairfax, Virginia 22030-4444, USA; e-mail: cernst@gmu.edu.  
*Present address: 678 Arimo Avenue, Oakland, California 94610, 
USA. 

SERPENTES 

ANTILLOPHIS ANDREAE (Black and White Racer, Jubito). 
DIET. Schwartz and Henderson (1991. Amphibians and Reptiles 
of the West Indies: Descriptions, Distributions and Natural His-
tory. Univ. Florida Press, Gainesville. 720 pp.) stated that the diet 
of Antillophis andreae includes frogs of the genus 
Eleutherodactylus in a frequency of 41.2 % (in sample of 17 prey 
items). Our observations confirm the statement of these authors 
and include a new prey genus to the diet of A. andreae. 

The stomach contents of a specimen (368 mm SVL) collected 
in Altiplanicie de El Toldo, Holguin Province, Cuba, on 3 June 
1997 contained two specimens of Eleutherodactylus sp. (10 and 
15 mm SVL). Another specimen was observed from this locality 
on 26 September 1998 eating an adult specimen of E. dimidiatus, 
and a third individual (266 mm SVL) was collected in Sabana, 
Wig, Guantanamo Province, Cuba, as it was swallowing an adult 
E. atkinsi (20 mm SVL) on 14 April 1998. 

A similar observation was made in the San Juan River, Santa 
Maria, Santiago de Cuba Province, on 15 August 1997 when an 
adult specimen of A. andreae (ca. 300 mm SVL) was found swal-
lowing a juvenile Bufo peltacephalus (ca. 20 mm SVL). The last 
species has not been recorded previously as prey of A. andreai. 

Specimens were deposited in the herpetological collection of 
BIOECO, Santiago de Cuba (BSC.H 1011, 1729, 1757). I thank 
Luis F. de Armas and Yoenris Oliveros for the donation of speci-
mens collected by them, Iliana Boza for English translation, and 
Renata Platenberg for reviewing this note. 

Submitted by ANSEL FONG G., Centro Oriental de 
Ecosistemas y Biodiversidad (BIOECO), Museo de Historia 
Natural "T. Romay," Enramadas #601, Santiago de Cuba 90100, 
Cuba; e-mail: ansel@bioeco.ciges.inf.cu.  

ANTILLOPHIS ANDREAE (Black and White Racer, Jubito). RE-
PRODUCTION. Schwartz and Henderson (1991. Amphibians and 
Reptiles of the West Indies: Descriptions, Distributions and Natu-
ral History. Univ. Florida Press, Gainesville. 720 pp.) reported the 
laying of three eggs (6.0 x 19.3 mm) by a female Antillophis 
andreae in April. On 3 June 1997 a female A. andreae was col- 

lected in Alto de la Calinga, Sierra de Moa, Holguin Province, 
Cuba. The specimen was kept in captivity and laid three eggs on 
10 June 1997. The female had a snout—vent length of 310 mm and 
the egg measurements were 31.0 x 9.2 mm, 30.1 x 8.1 mm, and 
31.2 x 8.6 mm, respectively. The coloration of the eggs was off-
white. Another clutch of this species was observed in Altiplanicie 
de El Toldo, Moa, Holguin Province, Cuba on 14 November 1997. 
This clutch was comprised of four hatched eggs deposited under a 
stone measuring ca. 250 x 200 mm. The eggs were off-white with 
longitudinal apertures characteristic of colubrid eggs. The form, 
size, and coloration support assignment of this clutch to A. andreae. 

The specimen was deposited in the herpetological collection of 
BIOECO, Santiago de Cuba (BSC.H 1012). I thank Iliana Boza 
for helping me with English translation and Renata Platenberg for 
reviewing this note. 

Submitted by ANSEL FONG G., Centro Oriental de 
Ecosistemas y Biodiversidad (BIOECO), Museo de Historia Natu-
ral "T. Romay," Enramadas #601, Santiago de Cuba 90100, Cuba; 
e-mail: ansel@bioeco.ciges.inf.cu.  

BOTHROPS CAMPBELLI (Campbell's Lancehead). DIET. The 
recently described pitviper, Bothrops campbelli Freire Lascano 
1991, is distributed along the western versant of the Cordillera 
Occidental of the Andes in Colombia and Ecuador (Kuch 1997. 
Bull. Zool. Nomencl. 54:245-249) and inhabits lower montane 
wet and cloud forests. The genus Bothrops is widely distributed in 
most of Central and South America; however, reports on diet are 
few and mostly anedoctal (Campbell and Lamar 1989. The Ven-
omous Reptiles of Latin America Comstock-Cornell University 
Press, Ithaca, New York, 425 pp.; Perez-Santos and Moreno 1991. 
Serpientes de Ecuador. Monografie Museo Regionale di Scienze 
Naturali, Torino XI, Italy, 538 pp.). Additionally, there is only one 
report on the diet of B. campbelli. That report documents B. 
campbelli preying on a rat-sized rodent (Freire and Kuch 2000. 
Herpetol. Rev. 31:45). Herein, I present an additional and excep-
tional prey item for B. campbelli and for the genus Bothrops. 

Examining herpetological collections in Quito, I found an adult 
male B. campbelli from San Francisco de Las Pampas, province 
Cotopaxi, Ecuador, collected during December 1989 (ca. 0°25'S, 
78°58'W, 1600 m elevation) measuring 550 mm snout—vent length, 
and 852 mm total length. The snake had swallowed an adult 
Caecilia sp. ca. 350 mm total length. The Caecilia sp. was folded 
within the snake's stomach and had its tail and head positioned 
toward the anterior portion of the snake's stomach. Gonads and 
internal organs of the Caecilia sp. were poorly preserved and thus 
prevented accurate sex determination. The Caecilia sp. specimen 
belongs to a taxon that is currently under revision (George Fletcher, 
pers. comm.). The snake (QCAZ 1087) and the Caecilia sp. (QCAZ 
17917) are deposited in the Museo de Zoologia, Pontificia 
Universidad Catolica del Ecuador, Quito. The genus Caecilia is 
common in this region; however, it has never been reported as 
prey for pitvipers or other snakes. 

Luis A. Coloma, Giovanni Onore, and Santiago R. Ron (PUCE) 
kindly provided logistic support. George Fletcher identified the 
caecilian. I thank the staff and the students of Departamento de 
Ciencias Biologicas for their friendship. Fernando Dini (DEEE, 
Pisa University) granted travel to Ecuador. 
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Submitted by MARCO A. L. ZUFFI, Museo di Storia Natu-
rale e del Territorio, University di Pisa, via Roma 79, 56011 Calci 
(Pisa) — Italy; e-mail: marcoz@museo.unipi.it.  

BOTHROPS JARARACUSSU (Jararacussu). OPHIOPHAGY. 
Pitvipers of the genus Bothrops are diet generalists, feeding both 
on endothermic and ectothermic prey (Martins et al. 2002. In 
Schuett et al. [eds.], Biology of the Vipers, pp. 307-328. Eagle 
Mountain Publ., Eagle Mountain, Utah). The most important ec-
tothermic prey are frogs, lizards, and centipedes, whereas snakes 
are unusual prey. At least nine species of Bothrops, including B. 
jararacussu, eat snakes occasionally (Martins et al., op. cit.). Here 
we report on a B. jararacussu found swallowing a snake in the 
wild. 

A B. jararacussu female (SVL = 920 mm, tail = 121 mm, mass 
= 305 g, B3 63886) was found during the morning of 4 June 2001 
on a dirt road crossing a stretch of Atlantic forest at Juquitiba, Sao 
Paulo (23°57'S, 47°03'W), southeastern Brazil. The collector (L. 
A. Kobata) related that a portion of the pitviper's prey (ca. 30 cm) 
protruded from its mouth and that its body was wrinkled. The 
pitviper was collected and put into a box, where it disgorged a 
male individual of the arboreal colubrid, Chironius bicarinatus 
(SVL = 950 mm, tail = 412 mm, mass = 220 g, IB 63887). The 
prey/predator mass ratio (0.72) was high (cf. Martins et al., op. 
cit.). 

Although viperids have the ability to subdue and ingest enor-
mous meals (Greene 1992. In Campbell and Brodie [eds.], Biol-
ogy of the Pitvipers, pp. 107-117. Selva, Tyler, Texas), the snake 
prey was much longer than its predator. The excessive length of 
prey likely hindered the movements of the pitviper, and caused 
the wrinkles on its body. It is possible that due to the elongate 
form of this particular prey type, the predator had difficulty to 
assess the actual body length of its prey. The prey had signs of 
hemorrhage in five distinct parts of its body. Strike with bite and 
release is the usual tactic employed by snakes of the genus Bothrops 
when preying on rodents (Sazima 1992. In Campbell and Brodie 
[eds.], Biology of the Pitvipers, pp. 199-216. Selva, Tyler, Texas), 
whereas frogs are held after the initial strike until swallowed 
(Sazima 1991. Copeia 1991:245-248). Ectothermic prey such as 
lizards and snakes are presumably captured using the bite and hold 
tactic. Chironius bicarinatus is an agile and irritable snake that 
readily retaliates against attacks (Sazima and Haddad 1992. In L. 
P. C. Morellato [org.], Historia Natural da Serra do Japi: Ecologia 
e Preservacao de uma Area Florestal no Sudeste do Brazil, pp. 
212-236. Campinas, Editora UNICAMP) and is very hard to cap-
ture (pers. obs.). Thus, the snake preyed on by the B. jararacussu 
most likely struggled after the first hold and was bitten several 
times by its predator, which would explain the multiple hemor-
rhage marks. 

We thank L. A. Kobata for the field observations, I. Sazima for 
critical reading, and the CNPq for financial support to OAVM. 
This note is part of the Project "Hist6ria Natural, Ecologia e 
Evolucao de Vertebrados Brasileiros" funded by the FAPESP (grant 
00/12339-5). 

Submitted by OTAVIO A. V. MARQUES, CESAR A. 
FALCETTI, RICARDO A. K. RIBEIRO, and DONIZETE N. 
PEREIRA, Laborat6rio de Herpetologia, Instituto Butantan, Av. 

Vital Brazil, 1500, CEP 05503-900, Sao Paulo, SP, Brazil. 

CANDOIA ASPERA (Pacific Ground Boa). DIET. The diet of 
Candoia aspera from New Guinea is not well documented. Like 
other ground-dwelling boids, it has been assumed their prey in-
cludes frogs, small mammals, and lizards (O'Shea 1996. A Guide 
to the Snakes of Papua New Guinea. Independent Group Pty Ltd., 
Singapore. 239 pp.). On 17 March 1996, while hiking between 
the villages of Haia and Wabo, in Southern Highlands Province, 
Papua New Guinea (— 145°03E and 6°49'S), I found an adult C. 
aspera (SVL 75 cm) with a relatively large (600 g; ca. 50% of 
mass of the snake) and partially ingested White-bellied Forest Rat 
(Melomys leucogaster). At this time the snake did not attempt to 
flee or disgorge the rat, but moved slowly and just off the trail. 
After it had all but the tail tip swallowed, it again began to move 
slowly away from the trail. Ingestion was completed at 16 min 
from onset of the observation. Following ingestion, the snake did 
not appear to not be disturbed by my presence; it moved 5-6 m off 
the trail and curled up at the base of a large tree in a root buttress. 
The relatively large size of this rat may have been the reason why 
the snake did not move quickly or attempt to disgorge the prey 
item. 

Submitted by DAVID BICKFORD, Department of Biology, 
University of Miami, P.O. Box 249118, Coral Gables, Florida 
33124-0421, USA. 

CLONOPHIS KIRTLANDH (Kirtland's Snake). REPRODUC-
TION. Published literature on the reproductive biology of 
Clonophis kirtlandii is scant throughout its range (Conant 1943. 
Amer. Midl. Nat. 29:313-341; Ernst and Barbour 1989. Snakes of 
Eastern North America. George Mason University Press, Fairfax, 
Virginia. 282 pp.; Fitch 1970. Univ. Kansas Mus. Nat. Hist. Misc. 
Pub. 52:1-247; Minton 2001. The Amphibians and Reptiles of 
Indiana. Indiana Academy of Sciences, Indianapolis. 404 pp.; 
Powell and Parmerlee 1991. Bull. Chicago Herpetol. Soc. 26:32; 
Smith 1961. Illinois Nat. Hist. Surv. Bull. 28:1-298; Tucker 1976. 
J. Herpetol. 10:53-54; Wright and Wright 1957. Handbook of 
Snakes of the United States and Canada. Cornell University Press, 
Ithaca, New York. 1105 pp.). Life history data are also scarce or 
unpublished on northeastern Illinois populations of this Illinois 
state-threatened species 

On 27 June 2002, at 1430 h, a female C. kirtlandii (SVL 390 
mm, 40 g) was collected while partially concealed in a crayfish 
burrow under a plastic bottle at a preserve in eastern Will Co., 
Illinois. It was retained in captivity for potential reproductive data 
and housed in a fiberglass cage 30 x 16 x 20 cm on a paper towel 
substrate with water ad libitum and a ceramic shelter. The cage 
was subject to natural conditions (e.g., kept outdoors on a screened 
porch). The snake was offered 1-10 earthworms (Lumbricus sp.) 
once per week, and consumed all that were offered. It was al-
lowed sufficient time to defecate (5-12 days) and then measured. 
It shed on 19 July and weighed 48 g on 10 August, a mass it main-
tained for 15 days. Between 25 August and 2 September, the snake 
weighed 2.5 g less before feeding on 2 September. After sufficient 
time for defecation elapsed, its mass on 6 September was 45.5 g. 

On 8 September, between 1000 h and 1400h, the female pro- 
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duced 10 neonates and one undeveloped egg. Her post-partum mass 
was 22 g, and total litter mass was 12 g; afterbirth and undevel-
oped egg mass totaled 11.5 g. Combined mass (neonates, after-
birth, and undeveloped egg) was 23.5 g. The SVL and mass ranges 
of the neonates (4 males, 6 females) were 72-118 mm and 0.5-1.5 
g. One neonate (female, SVL 85 mm, 0.5 g) died 9 September, 
and exhibited a prolapsed liver that protruded from the umbilical 
region. It was preserved in 95% ethanol and deposited in the her-
petology collection of the Illinois Natural History Survey (INHS 
18566). The smallest neonate (male) had a spinal kink in the pos-
terior one-third of the body, but maintained an activity level simi-
lar to that of its littermates. The female and nine remaining neo-
nates were released at the capture site on 13 September 2002. 

We thank the Illinois Department of Natural Resources (Joe 
Kath) for permits. Alan Resetar made helpful comments on the 
manuscript. 

Submitted by THOMAS G. ANTON, Division of Amphibians 
and Reptiles, Field Museum of Natural History, Roosevelt Road 
at Lakeshore Drive, Chicago, Illinois 60605, USA (e-mail: 
tanton2963@aol.com),  and DAVID MAUGER, Forest Preserve 
District of Will County, 22606 South Cherry Hill Road, Joliet, 
Illinois 60434, USA. 

CONOPSIS LINEATA (Lined Tolucan Ground Snake) and 
LEPTODEIRA MACULATA (Southwestern Cat-eyed Snake). 
ENDOPARASITES. Conopsis lineata ranges widely across the 
central Mexican Plateau (Flores Villela and Gerez 1994. 
Biodiversidad y Conservacion en Mexico: Vertebrados, Vegetacion 
y Uso del Suelo. Comision Nacional para el Conocimiento y use 
de la Biodiversidad y Universidad Nacional Autrinoma de Mexico, 
Ciudad Universitaria, Mexico, D.F. 439 pp.); Leptodeira maculata 
occurs along the Mexican Pacific Coast from Sinaloa to Guerrero 
(Flores Villela and Gerez, op. cit.). There are, to our knowledge, 
no reports of endoparasites from C. lineata and L. maculata. The 
purpose of this note is to report the presence of larval spiny-headed 
worms (acanthocephalans) in both snake species. Sixty-two C. 
lineata and 46 L maculata were examined from the Natural His-
tory Museum of Los Angeles County, Los Angeles (LACM). A 
mid-ventral incision was made in the body wall, and organ sur-
faces and mesenteries in the posterior portion of the body cavity 
were visually checked for helminths. One C. lineata from Hidalgo 
(LACM 127102), collected 5 January 1978 and one L. maculata 
from Sinaloa (LACM 7243) collected 21 July 1960 contained ob-
long whitish bodies, ca. 1 x 3 mm. On microscopic examination 
they proved to be oligacanthorhynchid acanthocephalan 
cystacanths. Prevalence of infection (infected snake/sample ex-
amined x 100) was 2% for both C. lineata and L. maculata. The 
specimens were deposited in the United States National Parasite 
Collection, Beltsville, Maryland as USNPC 91935 for C. lineata 
and USNPC 91978 for L. maculata. 

Oligacanthorhynchid cystacanths have been previously found 
in Mexico (Baja California 1/8 [13%], Chihuahua 2/2 [100%], 
Coahuila 5/9 [56%], Durango 2/2 [100%], Sinaloa 2/6 [33%], and 
Sonora 9/26 [35%]) in the colubrid snake, Rhinocheilus lecontei 
(Goldberg et al. 1998. J. Helminthol. Soc. Washington 65:262-
265). Acanthocephalans require at least two hosts in the life cycle; 
arthropods are the usual intermediate hosts in which the infective  

stage, the cystacanth, develops (Nickol 1985. In Crompton and 
Nickol [eds.], Biology of the Acanthocephala, pp. 307-346. Cam-
bridge University Press, Cambridge, UK). When eaten by a de-
finitive host, the cystacanth excysts and develops to maturity some-
where in the digestive tract of the definitive host. Paratenic hosts 
(transport hosts) are common; the cystacanth enters with prey and 
excysts, but if the host is inappropriate, it migrates from the intes-
tine into the body cavity and again encysts. Conopsis lineata is 
known to eat insects (Sanchez-Herrera 1980. Bull. Maryland 
Herpetol. Soc. 16:9-18). Snakes of the genus Leptodeira eat liz-
ards and anurans (Duellman 1958. Bull. Am. Mus. Nat. Hist. 114:1-
152) and infection is most likely secondary, i.e., re-encystment of 
cystacanths originally in lizards or anurans. Infected snakes likely 
serve as paratenic hosts. Conopsis lineata and L. maculata are 
new host records for oligacanthorhynchid acanthocephalan 
cystacanths. Hidalgo is a new locality record. 

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

Submitted by STEPHEN R. GOLDBERG, Department of Bi-
ology, Whittier College, Whittier, California 90608, USA (e-mail• 
sgoldberg @ whittier.edu ), and CHARLES R. BURSEY, Depart-
ment of Biology, Pennsylvania State University, Shenango Cam-
pus, Sharon, Pennsylvania 16146, USA (e-mail:cxbl3@psu.edu).  

CONOPSIS LINEATA (Lined Tolucan Ground Snake). REPRO-
DUCTION. Conopsis lineata ranges widely across the central 
Mexican Plateau (Uribe-Pefta et al. 1999. Anfibios y Reptiles de 
las Serranfas del Distrito Federal, Mexico. Cuadernos 32, Instituto 
de Biologia, Universidad Nacional Autrinoma de Mexico, Mexico, 
D.F. 119 pp.). Information that C. lineata is viviparous was re-
ported by Greer (1966. Copeia 1966:371-373). Four C. lineata in 
the Museum of Comparative Zoology from Hidalgo (no dates) 
contained 2, 3, 3, 3 embryos and two collected from Veracruz in 
January contained 3 and 5 embryos (Greer, op. cit.). 

A histological examination was performed on gonadal material 
from 37 C. lineata in the herpetology collection of the Natural 
History Museum of Los Angeles County (LACM). Specimens were 
from the Mexican states of Hidalgo, Michoacan, Oaxaca, Puebla, 
Tlaxcala, and Veracruz. The study was limited to adults. A total of 
18 females, mean snout—vent length, SVL = 212 mm ± 30 SD, 
range 176-258 mm; 17 males, SVL = 191 mm ± 26 SD, range = 
150-234 mm were examined. The left testis or left ovary was re-
moved, dehydrated in ethanol and embedded in paraffin. Histo-
logical sections were cut at 5 tm and stained with Harris' hema-
toxylin followed by eosin counterstain. Enlarged ovarian follicles 
or oviductal eggs were counted but were not examined histologi-
cally. 

The males exhibited the following testicular conditions: Janu-
ary (1) recrudescent (renewal of germinal epithelium); April (1) 
spermiogenesis (sperm formation); July (3) spermiogenesis; Au-
gust (9) 7 spermiogenesis, 2 early regression (germinal epithe-
lium exhausted, small amounts of sperm remain); September (2) 
spermiogenesis; December (1) advanced recrudescence. The small-
est reproductively active male (spermiogenesis) measured 150 nun 
SVL (LACM 59117). Females exhibited the following ovarian 
conditions: January (2) 4 enlarged follicles > 6 mm length (LACM 
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127104) SVL 206 mm, Puebla; 3 oviductal eggs (LACM 121891) 
SVL 188 mm, Veracruz; 30 June-1 July (1) 6 well-developed em-
bryos (LACM 130664) SVL 257 mm, Oaxaca; August (15) 11 no 
yolk deposition, 4 early yolk deposition. The smallest reproduc-
tively active female (early yolk deposition in progress) measured 
176 mm SVL (LACM 69078). The mean litter size for the six 
litters from Greer (op. cit.) and the three litters from LACM (3, 4, 
6) is 3.6 ± 1.2 SD, range = 2-6. 

The lack of monthly samples does not allow a description of the 
seasonal testicular cycle, however the presence of one April 
spermiogenic male, spermiogenic males from July—September and 
one male in advanced recrudescence from December and January 
suggests a prolonged period of sperm production. Four of 15 Au-
gust females in early yolk deposition suggests that females com-
mence reproductive activity during this month. The six embryos 
from LACM 130664 is a new maximum litter size for C. lineata. 
I thank D. Kizirian (Natural History Museum of Los Angeles 
County) for permission to examine C. lineata. 

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

CROTALUS CATALINENSIS (Santa Catalina Island Rattleless 
Rattlesnake). DIET. Crotalus catalinensis is endemic to Isla de 
Santa Catalina (25°39'N, 110°49'W), Baja California Sur in the 
Gulf of California (Beaman and Wong 2001. Cat. Am. Amphib. 
Rept. 733.1-733.4), 24 km from the peninsular coast. The loss of 
the rattle has been hypothesized to increase hunting efficiency 
(Greene 1997. Snakes: The Evolution of Mystery in Nature. Univ. 
California Press, Berkeley. 351 pp.; Rubio 1998. Rattlesnake: 
Portrait of a Predator. Smithsonian Inst. Press, Washington. 272 
pp.; Grismer 2002. Amphibians and Reptiles of Baja California, 
Including Its Pacific Islands and the Islands in the Sea of Cortes, 
University of California Press, Berkeley, California, 409 pp.). 
Because of its propensity to climb on shrubs, it has been specu-
lated that this rattlesnake preys mainly on birds (Grismer 2002, 
op. cit.). 

As part of a broad ecological project on C. catalinensis, during 
two visits to the island 16 adult individuals (10 males, 6 females) 
and 1 neonate were palped in order to obtain stomach contents. 
Only two of the snakes (11.7%) presented food items, and both 
were identified as the endemic rodent species of the island, Santa 
Catalina Deer Mouse, Peromyscus slevini (Hall 1981. The Mam-
mals of North America, John Wiley and Sons, New York. Vol II. 
1181 pp.). 

On 25 August 2002, at 1900 h, an adult male C. catalinensis 
(SVL 510 mm, TL 554 mm, mass 110 g, live mass with prey item) 
was found coiled under an Iron Tree (Ebenopsis confinis) on the 
west part of the island. The stomach contents were obtained by 
forced regurgitation and a partially digested P. slevini (3.5 g), swal-
lowed head-first was found. 

On 18 October 2002, at 2135 h, on the south part of the island 
an adult male C. catalinensis (SVL 572 mm, TL 621 mm, mass 
126 g, live mass with prey items) was found coiled on an outer 
branch of a Red Elephant Tree (Bursera hindsiana) at a height of 
0.6 m from the floor. Two P slevini were obtained by forced re-
gurgitation. The first food item was a minimally digested male  

(TL 155 mm, T 87 mm, HF 19 mm, 9 g). The second item (1.5 g) 
was considerably more decomposed (e.g., two thirds of the body). 
Both mice were swallowed headfirst. 

We observed many P. slevini climbing on shrubs, and perhaps 
this could be another reason for the arboreal hunting habits of C. 
catalinensis, in addition to searching for bird prey. 

We thank Tosha Comendant and Sergio Avila for support and 
useful comments on earlier versions of this manuscript. 

Submitted by HECTOR AVILA-VILLEGAS, CRISTIAN S. 
VENEGAS-BARRERA, and GUSTAVO ARNAUD, Centro de 
Investigaciones Biologicas del Noroeste, Mar Bermejo 195, Col. 
Playa Palo de Santa Rita, La Paz, Baja California Sur, Mexico, 
C.P. 23090 (e-mail: crotalus@cibnor.mx).  

CROTALUS HORRID US (Timber Rattlesnake). 
ARBOREALITY, DIET. Although rattlesnakes are typically 
terrestrial animals, recent studies have demonstrated that arboreal 
activity is a regular aspect of timber rattlesnake behavior (see 
Coupe 2001. Herpetol. Rev. 83-85). Possible motives ascribed to 
such activity include thermoregulation, ecdysis, courtship, and 
foraging. Although arboreal animals such as squirrels and song 
birds have been reported in timber rattlesnake diets, arboreal 
foraging has not been confirmed. Here, we report on an instance 
of arboreal predation by a timber rattlesnake on a male Yellow-
bellied Sapsucker (Sphyrapicus varius). The observation was made 
by Steven and Lucille Mitchell during the summer of 1981. Details 
were obtained by an interview with Mrs. Mitchell in 2001. The 
incident occurred on a clear, warm mid-summer afternoon (1600 

Flo. 1. Timber rattlesnake holding male sapsucker. 
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h). Steven, at that time 5 years old, heard a bird calling loudly 
from a large American Elm tree in their back yard (IOWA: 
Allamakee Co: Lansing Township: T100N, R4W, Sec 34, NW 1/4 
of SE 1/4). Looking up he saw the bird moving about and calling 
loudly in front of the snake on a branch ca. 4.5— 6 m above ground. 
While he watched, the snake struck and held the bird, both falling 
from the branch onto another branch ca. 1-1.5 m above ground. 
He ran into the house and Mrs. Mitchell returned with him, took 
photos (Fig. 1) and killed the snake. No measurements were taken 
on the snake. Mrs. Mitchell states that the bird was no longer 
moving when she arrived. 

Submitted by RICHARD A. SAJDAK, 4 Callingham Road, 
Pittsford, New York 14534, USA (e-mail: 
rsajdak@frontiernet.com),  and ARMUND W. BARTZ, 64406 
Mule Hollow Road, DeSoto, Wisconsin 54624, USA (e-mail 
bartza@mail01.dnr.state.wi.us ). 

CROTALUS HORRID US (Timber Rattlesnake). 
ARBOREALITY, COURTSHIP. Arboreal courtship in timber 
rattlesnakes has only been reported once (Coupe 2001. Herpetol. 
Rev. 32:83-85). Here we report a second instance of arboreal 
courtship, from a site in Crawford County, Wisconsin. On 16 Aug 
2001 a radio-implanted male rattlesnake (100.5 cm SVL, 7.5 cm 
tail, 966 g) was observed coiled together on the ground with a 
large pre-shed female (98.0 cm SVL, 6.0 cm tail, 835 g). Four 
days later (20 Aug) the male was observed 1 m above ground coiled 
together with the same female. They were observed together in 
the same posture and location on each of the next five days. On 26 
Aug the male had moved to the ground 5 m from the female, who 
remained in the tree. They were observed in these same separate 
locations through 28 Aug. On the morning of 29 Aug the male had 
moved to 2 m from the female. On the morning of 30 Aug he was 
observed 2 m up in a sapling 1.75 m from the female who was 1.5 
m above ground at the same location she had been since 20 Aug. 
At 1500 h that afternoon both snakes were in the same locations. 
At 1800 h the male had joined the female again (Fig. 1) where 
they remained together through 1550 h on 1 Sept. 

Submitted by ARMUND D. BARTZ, 64406 Mule Hollow 
Road, DeSoto, Wisconsin 54624, USA (e-mail: 
bartza@mai101.dnr.state.wi.us),  and RICHARD A. SAJDAK, 4 
Callingham Road, Pittsford, New York 14534, USA (e-mail: 
rsajdak@frontiernet.com).  

CROTALUS HORRIDUS (Timber Rattlesnake). DEFENSE AND 
BLACK BEAR DEATH. There has been no record, to the best of 
our knowledge, of a Timber Rattlesnake (Crotalus horridus) kill-
ing a Black Bear (Ursus americanus) in defense. On 9 June 2000 
personnel of the Cooperative Alleghany Bear Study confirmed the 
mortality of a 4-month-old female U. americanus on the George 
Washington and Jefferson National Forest in western Virginia. It 
was found in a mixed hardwood-pine stand lying on its left side in 
a fetal position with its chin positioned upward. The cub (3.3 kg) 
was from a litter of four (2 males: 2 females), and had been radio-
collared in the den on 15 March 2000. 

A necropsy performed at the Virginia-Maryland Regional Col-
lege of Veterinary Medicine indicated swelling of the proximal 
caudomedial aspect of the left hind limb that was associated with 
a locally extensive area of demarcated and discolored skin (necro-
sis) with extensive subcutaneous edema that extended into the 
underlying muscle. The distance between the prominent punctures 
was 11.35 mm (Fig.1). There was moderate post-mortem autoly-
sis of the carcass, including all organs. Gross pathological find-
ings were consistent with a venomous snakebite (Duncan and 
Shoieb 2001. Necropsy Report 2001-303. Virginia Maryland Re-
gional College of Veterinary Medicine, Virginia Polytechnic In-
stitute and State University, Blacksburg). 

In western Virginia, venomous snakes include the Copperhead 
(Agkistrodon contortrix) and Timber Rattlesnake (Crotalus 
horridus) (Mitchell 1994. Smithsonian Institution Press, Wash-
ington). Identification of the snake species responsible in this in-
cident by the bite pattern is difficult because pitvipers have fangs 
that rotate not only forward but also laterally, leaving the bite 
wounds up to 112% wider than the resting inter-fang distance 
(Zamudio et al. 2000. Toxicon 38:723-728). Given the small dis-
tance of the fang width (11.35 mm), both snake species were con- 

FIG. 1. Male and female rattlesnakes coiled together at 1920 h on 30 
Aug 2001. Male's head is resting on the female's head. 

FIG. 1. Snakebite pattern found on the inner thigh of the left hind leg 
of a 3.3 kg black bear (Ursus americanus) cub in Rockingham County, 
Virginia, 9 June 2000. 
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sidered possible candidates for the bite. The inter-dental space 
between fangs was measured in two archival skull specimens de-
rived from A. contortrix (TL 81 cm) and C. horridus (TL 121 cm) 
that were prepared and mounted in an open-mouth, extended-fang 
position. The inter-dental spaces were 7 mm and 12 mm, respec-
tively. Mitchell (op. cit.) reported that both A. contortrix and C. 
horridus are found in mixed hardwood-pine forests, which char-
acterizes the habitat where the dead bear was found. Based on the 
extent of localized tissue damage and documentation of punctures 
with an 11.35 mm intervening space, a bite from C. horridus was 
considered more likely. The venom of C. horridus is more toxic 
and can cause more extensive tissue damage; however, due to the 
size of the cub it is possible that a bite from A. contortrix deliv-
ered the fatal bite. Even though we cannot definitively determine 
which snake species caused this mortality, the observation remains 
unique in reported cases of mortality in juvenile U. americanus. 

This project was funded by Virginia Department of Game and 
Inland Fisheries, United States Forest Service, United States Geo-
logical Survey — Biological Resources Division, Virginia Poly-
technic Institute and State University, Virginia Bear Hunters As-
sociation, Virginia Houndsmen and Sporting Dog Association, and 
Safari Club International. We thank N. Rein for the provided pho-
tos and the detailed field notes that supported this observation. I 
would also like to thank K. Ernst, H. Greene, J. Mitchell, A. 
Savitzky, and K. Zamudio for their input on snakebite identifica-
tion. 

Submitted by SYBILLE A. KLENZENDORF, Species Con-
servation Program, World Wildlife Fund, 1250 24 th  St., N.W., 
Washington, D.C. 20037, USA; DANIEL J. LEE, Department of 
Fisheries and Wildlife Sciences, Virginia Polytechnic Institute and 
State University, 106 Cheatham Hall, Blacksburg, Virginia 24061-
032, USA; MICHAEL R. VAUGHAN, United States Geological 
Survey-Biological Resource Division, Virginia Cooperative Fish 
and Wildlife Research Unit, 106 Cheatham Hall, Blacksburg, Vir-
ginia 24061-032, USA; and ROBERT B. DUNCAN, JR., De-
partment of Biomedical Sciences and Pathobiology, Virginia-Mary-
land Regional College of Veterinary Medicine, Blacksburg, Vir-
ginia 24061, USA. 

CROTALUS LEPIDUS KLAUBERI (Banded Rock Rattlesnake). 
MORPHOLOGY. Klauber (1972. Rattlesnakes. Their Habits, Life 
Histories, and Influence on Mankind. Univ. Califonia Press, Ber-
keley, California. 740 pp.) reported the congenital absence of rattles 
in three species of rattlesnakes, Crotalus cerastes, C. horridus, 
and C. pricei. Subsequently, congenital absence of the rattle has 
been reported for C. atrox (Painter et al. 1999. Herpetol. Rev. 30:44; 
Holycross 2000. Herpetol. Rev. 31:177-178) and C. viridis 
(Holycross 2000. Herpetol. Rev. 31:177). Herein we report a 
rattleless female Crotalus lepidus klauberi with an abruptly ta-
pered tail that was collected 28 Sept 2002 in the Animas Moun-
tains, Hidalgo County, New Mexico, USA. Of 165 specimens (male 
and female) examined in the Animas (N = 81), Peloncillo (N = 
60), and Chiricahua (N = 24) mountains (1991-2002), this was 
the only rattleless specimen. The rattleless specimen had 13 
subcaudals, below the range observed (16-22, mean = 18.6 ± 0.2 
SE) for 56 females for which we have data from these mountain 
ranges. The absence of scarring or injury suggests the condition 

FIG. 1. Congenital lack of rattle in an adult female Crotalus lepidus 
klauberi. 

might be congenital. The tail of the snake was photographed prior 
to release (Fig. 1). 

Submitted by BRUCE L. CHRISTMAN, 3914 Simms SE, Al-
buquerque, New Mexico 87108, USA (e-
mail @nattybrew @hotmail.com ), ANDREW T. HOLYCROSS, 
Biology Department, Arizona State University, Tempe, Arizona 
85287-1501,USA (e-mail: holycow  @asu.edu), and CHARLES 
W. PAINTER, Endangered Species Program, New Mexico De-
partment of Game and Fish, P.O. Box 25112, Santa Fe, New 
Mexico 87504, USA (e-mail: cpainter@state.nm.us).  

CROTALUS LEPIDUS (Rock Rattlesnake). DIET. Crotalus 
lepidus is a widely distributed rattlesnake that occurs from south-
eastern Arizona, southern New Mexico, and southwestern Texas 
through most of the Sierra Madre Occidental and northern portion 
of the Mexican Plateau, and the northern portion of the Sierra 
Madre Oriental (Campbell and Lamar 1989. The Venomous Rep-
tiles of Latin America. Comstock Publ. Assoc., Ithaca, New York. 
425 pp.). Holycross et al. (2002. J. Herpetol. 36:589-597) sum-
marized the published dietary records for this species. Most of 
these dietary records were obtained from snakes north of Mexico. 
Only one prey item has been recorded for the endemic Mexican 
subspecies C. 1. morulus. Klauber (1972. Rattlesnakes: Their Hab-
its, Life Histories, and Influence on Mankind. 2 Vols., 2nd ed. 
Univ. California Press, Berkeley. 1533 pp.) reported one speci-
men of C. 1. morulus contained lizard scales (unidentified spe-
cies). Herein we provide dietary records for C. 1. lepidus and C. 1. 
morulus from Nuevo Leon, Mexico. 

In July 2001, while conducting a herpetofaunal inventory of the 
Sierra San Antonio Pefia Nevada in the municipality of Zaragoza. 
Nuevo Leon, we collected three individuals of C. 1. morulus. They 
were found in an oak-agave forest at ca. 2700 m elevation. Mass 
of all animals was taken immediately after capture but no length 
measurements were made. After defecation in the lab, fecal re-
mains were analyzed. The fecal material of one adult male C. 1. 
morulus (UANL 5801, 118 g) contained scales of the anguid liz-
ard Barisia imbricata ciliaris. Bryson et al. (2003. Herpetol. Rev. 
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34:65-66) found B. i. ciliaris remains in the fecal matter of a C. 
pricei miquihuanas from Coahuila, Mexico. Fecal matter from a 
juvenile female C. 1. morulus (UANL 5802, 19.7 g) contained 
Eumeces brevirostris pineus scales and bone fragments. Fecal 
matter from a juvenile male (UANL 5804, 22.9 g) contained 
Sceloporus grammicus disparilis scales. Gloyd and Smith (1942. 
Bull. Chicago Acad. Sci. 6:231-235) documented S. g. disparilis 
(reported as S. microlepidotus disparilis) as a prey item of C. 1. 
lepidus from the Sierra del Carmen in Coahuila, Mexico. 

On 22 August 2002 we found a juvenile male C. 1. lepidus 
(UANL 6181, 354 mm TL) dead on the road west of San Isidro, 
Municipio Santiago, Nuevo Leon, Mexico. The snake had a juve-
nile Sceloporus minor in its mouth, and both it and lizard were 
badly crushed. We were thus unable to determine if the snake had 
been run over while consuming the lizard that it had killed, or if 
the snake had been scavenging an already dead-on-road lizard. 
DeVault and Krochmal (2002. Herpetologica 58:429-436) re-
viewed reports of scavenging in snakes and reported that 31% of 
unprovoked scavenging incidents from field observations were by 
rattlesnakes. The road on which the C. 1. lepidus was found runs 
through a canyon (ca. 1600 m elevation at the base) characterized 
by steep limestone walls covered with agave, sotol, and scrub oak. 
On 3 October 2002 we found a large male C. 1. lepidus (UANL 
6199, 740 mm TL) dead on a dirt road near Laguna de Sanchez, 
Municipio Santiago, Nuevo Leon, Mexico. Dissection of the speci-
men revealed that it had consumed a large Sceloporus torquatus 
binocularis (116 mm SVL, 128 mm tail length). 

Submitted by DAVID LAZCANO (e-mail: 
dvlazcano@hotmail.com),  JAVIER BANDA LEAL, Gamaliel 
Castaileda G., Cristina Garcia de la Pella, Laboratorio de 
Herpetologia, Universidad Autonoma de Nuevo Leon, Apartado 
Postal - 513, San Nicolas de los Garza, Nuevo Leon, C.P. 66450, 
Mexico, and ROBERT W. BRYSON, JR., Department of Biol-
ogy, Sul Ross State University, Alpine, Texas 79832, USA. 

Flo. 1. Male combat in Crotalus molossus. 

Although male fighting in snakes commonly occurs in the pres-
ence of a female (e.g., Schuett 1997. Anim Behay. 54:213-224), 
no other snakes were seen in the area. However, the area was not 
intentionally searched for other snakes. 

Submitted by PAUL S. HAMILTON, Department of Biology, 
Arizona State University, Tempe, Arizona 85287-1501, USA, and 
JENOHN WRIEDEN, 6805 West Monona Drive, Glendale, Ari-
zona 85308, USA. 

CROTALUS MOLOSSUS MOLOSSUS (Black-tailed Rattle-
snake). MALE-MALE FIGHTING. Observations of male-male 
fighting in free-ranging rattlesnakes are rarely published. Male-
male fighting has not been published for Crotalus m. molossus. 
Here we describe a case of male-male fighting at Parker Creek, 
Sierra Ancha Mts., Gila Co., Arizona, USA. 

On 1 August 1999 at 1100 h, we found a pair of C. m. molossus 
entangled with each other in the water of a running creek. Both 
had about three-fourths of their bodies immersed in the water. They 
had apparently fallen into the creek, as they were at the bottom of 
a steep dirt slope. The snakes were about the same body length 
(ca. 140 cm SVL). One was considerably paler and somewhat 
smaller, and had a less contrasting black and yellow dorsal color. 
The snakes were wrestling, at times twisting together the full 
lengths of their bodies. They also raised their heads above the 
ground to their full extents. Their movements appeared sluggish 
and uncoordinated, possibly because of the immersion in water, 
which was considerably cooler than the air. The fight moved out 
of the water ca. 1 min. after we began our observations (Fig. 1). 
Both snakes seemed oblivious to 8 students observing them from 
a distance of 4 m. The interaction ended ca. 45 min. later, with the 
duller colored, smaller individual retreating. 

CROTALUS RAVUS (Mexican Pygmy Rattlesnake). DIET. The 
feeding habits of Crotalus (= Sistrurus) ravus have not been thor-
oughly documented. Uribe-Peila et al. (1999. Anfibios y Reptiles 
de las Serranias del Distrito Federal, Mexico. Cuadernos, IB 
UNAM 32:82) refer to a paper by Sanchez-Herrera (1980. Bull. 
Maryland Herpetol. Soc. 16:9-18) indicating that this species con-
sumes vertebrates, such as lizards (Sceloporus grammicus and 
Sceloporus megalepidurus), mammals (Mus musculus and Micro-
tus mexicanus), and insects. Nevertheless, data on the diet of C. 
ravus are not contained in Sanchez-Herrera (op. cit.). In fact, S. 
megalepidurus does not occur in the mountains surrounding 
Distrito Federal (Smith 1939. Zool. Ser. Field. Mus. Nat. Hist. 
26:204; Sites et al. 1992. Bull. Amer. Mus. Nat. Hist. 213:45). 
The reference cited by Uribe-Pefia et al. (1999) is from the unpub-
lished bachelors thesis of 0. Sanchez-Herrera (1980. Herpetofauna 
de Tlaxcala. Fac. de Ciencias, UNAM, Mexico, 155 pp.). 

Here we report on a juvenile female C. ravus collected on 17 
August 2002 in the vicinity of Mexico City, in the mountains sur-
rounding the Valley of Mexico (Huixquilucan, Zacamulpa, State 
of Mexico). This specimen was deposited in the Museo de 
Zoologia, Facultad de Ciencias (MZFC 14287). Measurements 
were obtained before dissection (SVL 167 mm, TL = 186 mm, HL 
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= 15.1 mm, and HW = 10 mm). Upon dissection, a partially di-
gested adult S. grammicus and a specimen of the Order Hemiptera 
(possibly a member of Pentatomidae, head and wings) were in the 
stomach. 0. Sanchez-Herrera (op. cit.) refers to four specimens of 
C. ravus collected by him in the Mexican State of Tlaxcala. He 
found the lizards and mice cited above, and also noted that one 
small individual (TL 216 mm) contained a large (27.3 x 10.4 mm) 
cricket (Orthoptera, Gryllidae). Our observations confirm that, in 
addition to lizards and small mammals, certain insects constitute 
a portion of the diet of juvenile C. ravus. 

We thank Enrique Gonzalez-Soriano for his help determining 
the hemipteran. 

Submitted by ALBERTO MENDOZA-HERNANDEZ, 
OSCAR FLORES-VILLELA, ESTRELLA MOCISt0- 
DELOYA, and OSCAR SANCHEZ-HERRERA, Museo de 
Zoologia, Facultad de Ciencias, UNAM, A.P. 70-399 Mexico D.F. 
04510, Mexico. 

DABOIA RUSSELH RUSSELH (Sri Lankan Russell's Viper). 
LARGE PREY. Daboia russelii is a highly venomous, terrestrial 
viperid that preys on a variety of vertebrates and invertebrates, 
including rodents (Wuster 1998. Hamadryad 23:33-40). The Sri 
Lankan population, previously known as Daboia russelii pulchella, 
recently was synonymized with D. russelii russelii (Wiister et al. 
1992. Biol. J. Linn. Soc. 47:97-113; Rage and Toriba 1993 In 
Golay et al. [eds.], Endoglyphs and Other Major Venomous Snakes 
of the World: A Checklist, pp. 267-688. Azemiops, Geneva, Swit-
zerland; Wiister 1998, op. cit.) 

A preserved (unaccessioned) juvenile D. r russelii, from the 
vicinity of Nikaweratiya, North Western Province, ca. 90 km NNE 
of Colombo, in the care of one of us (SAMK), was examined by 
MOS and ADS for stomach contents. The specimen had fed just 
prior to being killed and was found to contain a single, murid ro-
dent (House Mouse; Mus musculus) of considerable size in rela- 

tion to the snake (Fig. 1). The snake measured 180 mm SVL (210 
mm TL) and was 21 g. The mouse measured 66 mm SVL (109 
mm TL) and was 13.5 g. Rodents often constitute a 'Type III' prey 
item, which is typical for viperids (Cundall and Greene 2000. In 
Schwenk [ed.], Feeding: Form, Function, and Evolution in Tetra-
pod Vertebrates, pp. 293-333. Academic Press, San Diego, Cali-
fornia), the prey/predator body length ratio of 0.37 and mass ratio 
of ca. 0.64 are considerable, even when taking into consideration 
the presence of preservative fluid in both specimens. 

We thank C. Wijesundara of the Faculty of Science, Peradeniya 
University, Sri Lanka, for the identification of the mouse, and YAP 
Films and Animal Planet for funding and support of the project 
'O'Shea's Big Adventure Series 3': "Venom" in Sri Lanka. 

Submitted by MARK O'SHEA, School of Applied Sciences, 
University of Wolverhampton, Wolverhampton, WV1 1SB, En-
gland (e-mail: oshea@snakemos.demon.co.uk),  ANSLEM DE 
SILVA, Faculty of Medicine, University of Peradeniya, Peradeniya, 
Sri Lanka (e-mail: kalds@sltnet.lk),  and S.A. M. KULARATNE, 
Faculty of Medicine, University of Peradeniya, Peradeniya, Sri 
Lanka (e-mail• samkul@sltnet.lk ). 

DIADOPHIS PUNCTATUS (Ring-necked Snake). ENDOPARA-
SITES. Twenty-four Diadophis punctatus (Colubridae) from the 
herpetology collection of the University of Arizona (UAZ; all speci-
mens from Arizona, USA) were examined for endoparasites. A 
mid-ventral incision was made in the body wall and organ sur-
faces and mesenteries in the posterior portion of the body cavity 
were visually checked for helminths. Three D. punctatus contained 
oblong whitish bodies measuring ca. 1 x 3 mm; upon microscopic 
examination they were proved to be larvae (cystacanths) of Spiny-
headed Worms (Acanthocephala, Oligacanthorhynchidae) (UAZ 
36293, Santa Cruz County) (N = 5), (UAZ 36293, Pinal County) 
(N = 6), and (UAZ 37837, Santa Cruz County) (N = 1). Preva-
lence of infection (infected snake/sample examined x 100) was 
13%. The helminths were deposited in the United States National 
Parasite Collection. Beltsville, Maryland (USNPC 92282). 

The occurence of oligacanthorhynchid cystacanths in North 
American reptiles is summarized by Bolette (1997. Southwest. 
Nat. 42:232-236), who states that snakes are paratenic (transport) 
hosts. Additional cystacanths of rattlesnakes were listed by 
Goldberg and Bursey (1999. Herpetol. Rev. 30:44-45; 2000. 
Herpetol. Rev. 31:104). Only one other colubrid snake species, 
Rhinocheilus lecontei from Arizona, has been reported to harbor 
cystacanths (Goldberg et al. 1998. J. Helminthol. Soc. Washing-
ton 65:262-285). Diadophis punctatus represents a new host record 
for oligacanthorhynchid cystacanths. 

We thank George Bradley (University of Arizona) for permis-
sion to examine D. punctatus. 

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

Flo. 1. A juvenile Daboia russelii russelii and the prey item (Mus mus-
cu/us) it consumed; the relative predator/prey mass of this food item was 
0.64. 
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DINODON RUFOZONATUM RUFOZONATUM (Red Banded 
Snake). INSECTIVORY. The genus Dinodon consists of about 
eight species that occur in an area that extends from eastern 
Himalayas, eastward through Burma, southern China and north-
ern Indo-China to Japan. 

Dinodon r. rufozonatum is the only member of this genus that 
naturally occurs in Taiwan (Lue et al. 2002. The Transition World—
Guidebook of Amphibians and Reptiles of Taiwan. SWAN, Taipei. 
pp. 182-183 pp. [in Chinese]). This nocturnal species is fairly com-
mon in Taiwan, where it inhabits areas not far from water in a 
wide variety of habitats (Tu and Lin 1999. Nature Conservation 
Quarterly Issue 28:26-29 [in Chinese]; Kuntz 1963. Snakes of 
Taiwan. Quart. J. Taiwan Mus. 16:42-44). Known food items in-
clude frogs, loaches, small snakes, skinks, and hatchling birds 
(Kuntz, op. cit.; Lee and Lue 1996. Biol. Bull. NTNU 31:119-124 
[in Chinese]; Lee and Lue 1996. J. Taiwan Mus. 49[2]:137-138; 
Lin et al. 1995. Newsletter of Wildlifers. 3:19-21 [in Chinese]; J. 
Mao, unpubl. data). 

On the 14 July 2002 at 2249 h, a DOR adult Dinodon r. 
rufozonatum was found alongside a road at 23°26.995'N, 
120°28.102'E, near Santzepu, Shuisan District, Chiayi County, 50 
m elev. Dissection revealed that the snake was infested by an in-
ternal parasite and the stomach contained a hard, dark-colored ob-
ject. The stomach was removed and was found to contain some 
grass blades, a small stone, and a 13.4 mm long beetle (Cosmopo-
lites sodidus; Fig.1). Because the insect was virtually undigested 
and very little other material was found in the stomach, we be-
lieve that the snake preyed on the beetle. 

We believe this is the first report of D. r. rufozonatum feeding 
on an coleopteran insect. 

FIG. I. A beetle, Cosmopolites sodidus, after it was removed from the 
stomach of the Dinodon r. rufozonatum. 

Submitted by GERRUT NORVAL, Global Village Education 
Center. No. 436, Chong-San Rd., Chiayi City 600, Taiwan, R.O.C. 
(e-mail: gerrutnorval507@yahoo.com),  and JEAN-JAY MAO, 
Fachbereich VI- Biogeographie, Universitat Trier, D-54286 Trier, 
Deutschland. 

ELAPHE BAIRDI (Baird's Rat Snake). PREDATION. Like 
many rat snakes, Elaphe bairdi is a generalist predator with a cos-
mopolitan diet known to comprise lizards, rodents, birds and their 
eggs, and bats (Werler and Dixon 2000. Texas Snakes: Identifica-
tion, Distribution, and Natural History, Univ. Texas Press, Austin. 

544 pp.). It is a powerful constrictor and a good climber, easily 
able to negotiate the rocky, limestone cliffs and outcrops of its 
preferred habitat. This note documents an incident of diurnal pre-
dation of a small avian by this snake. 

On 18 May 2000, between 1245 and 1330 h, I witnessed a large 
E. bairdi methodically take several cliff swallows (Hirundo 
pyrrhonota) from their nests under a limestone ledge in Real 
County, Texas, USA. The locality is immediately adjacent to the 
Frio River and within the H. E. Butts Foundation Camp. This lo-
cation is on Texas State Highway 83 ca. 26 km N of Leaky, Texas, 
USA. 

The sky was clear, the air temperature ca. 37.0°C, and the wind 
calm. Humidity was relatively high, ca. 75%. The barometric pres-
sure was rising. The habitat surrounding the river in this location 
comprises a series of Cretaceous limestone bluffs and outcrops 
varying in height from 20 to nearly 200 m. The dominant vegeta-
tion is Juniperus ashei, Quercus sinuata, Sophora secundiflora, 
and Juglans major on the elevated terrain, with Platanus 
occidentalis and Taxodium distichum along the river bottom. 

A limestone cliff on the south side of the river, near a vehicle 
pull out, rises precipitously at nearly 90° for ca. 30 m at which 
point an overhanging shelf of ca. 1 m forms. This shelf, which 
rises outward, away from the vertical surface at ca. 50°, offers 
substantial overhead protection from the effects of sun and weather 
for a considerable number of gourd-shaped cliff swallow nests 
made of mud. The nests, 36 of which appeared to be in use, were 
built on the cliff where the vertical surface joins the overhang at a 
90° angle. Many adult swallows were observed flying in the im-
mediate vicinity of the nests. In fact, it was their loud alarm calls 
that drew my attention to the nest site. 

After observing the site for several minutes without detecting a 
cause for the birds' alarm, my attention was drawn to what at first 
appeared to be a dark root growing from a crack in the limestone. 
Examining the "root" with binoculars revealed a large E. bairdi. 
The snake was draped over the cliff and had curled its body un-
derneath the overhang in an attempt to attack the cliff swallows. 

Two thirds of the snake's body was completely under the 
overhang, the posterior one third remaining on the slanting, upper 
surface of the cliff where the tail had obtained purchase on some 
surface irregularity in the rough limestone. Under the overhang, 
the snake had looped a coil of its mid-section into the enlarged 
opening of an obviously empty swallow nest. From this forward 
anchor point, it was using the anterior 40 cm or so of its body to 
methodically search all nests within its reach. Each time its head 
entered a nest it stayed for several minutes. While it was impossible 
to observe any actual predation, it was quite obvious that the snake 
was eating the contents of the nests for periodically it would 
swallow an object that could easily be seen as the snake's muscular 
contractions passed it down the esophagus. The objects swallowed 
were undoubtedly young birds. The snake did not constrict this 
prey in the typical manner of rat snakes, as juvenile cliff swallows 
are small and probably offered little resistance to the snake's attack. 

In the 45 minutes that it was under observation the snake searched 
six nests, consuming the contents of each. Nest contents varied, 
but at least two birds were swallowed from each nest and, in one 
case, as many as four. 

After searching the last nest, and being able to reach no others, 
the snake withdrew its body from the empty nest and swung down, 
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supported only by its tail. The mid-section was visibly swollen 
with prey, but this condition did not appear to hinder mobility. 
The snake slowly elevated its body above the overhang. Once on 
top, it crawled higher on the cliff to disappear under a large sotol 
plant (Dasylirion texanum). 

While the snake was present, the swallows maintained an er-
ratic flight pattern in front of the cliff, giving alarm calls. They did 
not attempt to attack the snake. Only when the snake disappeared 
from view did their calls stop. 

Evidence of similar predatory behavior has been recorded in a 
specimen of E. bairdi collected in Brewster County, Texas (Olson 
1967. Texas J. Sci. 19:99-106). Approximately 33 km SSW of 
Alpine, Texas, a male of the species, ca. 136 cm long, was ob-
served resting inside two or three cliff swallow nests it had appar-
ently broken open. While this Brewstser County snake was not 
observed hunting and preying on the swallows, its stomach con-
tents were examined after it was collected and found to comprise 
five adult cliff swallows. 

Returning to this Frio River location on the same date in 2001, 
I found no active nests and only two or three empty nests from the 
previous year. However, ca. 100 m downstream, swallows had 
established a new nesting site that contained many nests. This 
downstream location had been uninhabited the year prior during 
the time the above incident was witnessed. 

The Real County snake described here was not collected, so 
measurement data are unavailable. However, based on measure-
ments of the cliff obtained with an optical laser range calculator, 
the length of the snake was estimated at well over 132 cm. 

While E. bairdi is said to be chiefly "day-active" (Werler and 
Dixon, op. cit), the incident cited above is unique in my experi-
ence for taking place during the middle of a bright, sunny day. Of 
the perhaps two-dozen E. bairdi I have observed in the last four 
years, all were active after dark, or just at dusk. 

Submitted by RODNEY L. DEARTH, San Angelo Nature 
Center, 7409 Knickerbocker Road, San Angelo, Texas 76904, USA; 
e-mail: sanc  @wcc.net . 

EPICRATES SUBFLAVUS (Jamaican Boa). FORAGING BE-
HAVIOR. The endemic Jamaican Boa (Epicrates subflavus), lo-
cally known as "Yellowsnakes," are known from three cave sys-
tems: Windsor (Trelawney), Green Grotto (St. Ann), and St. Clair 
(St. Catherine) (Prior and Gibson. 1997. Herpetol. Rev. 28:72-
73). Bat predation has only been observed at Windsor Great Cave 
(Koenig and Schwartz 2003. Herpetol. Rev. 34:374-375; Vareschi 
and Janetzky 1998. Jamaica Nat. 5:34-35). Here we report field 
observations of E. subflavus roosting and foraging on bats in two 
additional cave systems in Jamaica. 

We surveyed Ratbat Hole (Botany Bay, St. Thomas) on 16 De-
cember 2001 and 25 March 2002. This cave, known among local 
guano collectors, is about 4 km E of the satellite dish of Jamaican 
Communications on the main road from Kingston to Morant Bay, 
and can be reached after a 20-min steep hike north from Botany 
Bay. The main entrance is 5 m wide and about as tall, leading to a 
15-20 m vertical passage. This cave is surrounded by karst, inter-
spersed with low secondary dry scrub, and contains at least four 
bat species that have sharp seasonal variations in population den-
sity (Davalos and Eriksson 2003. Caribb. J. Sci. 39:140-144). On  

our first visit we found an adult E. subflavus on the cave entrance, 
with a bat in its digestive tract. During our second visit we found 
a E. subflavus foraging for bats as they emerged and thereafter, 
from 1830 h to 2100 h. The boa made numerous unsuccessful 
attempts to capture bats identical to those described by Prior and 
Gibson (op. cit.). 

We visited Monarva Cave (Revival, Westmoreland) on 5 De-
cember 2001 and 21 March 2002. Monarva is a locally well-known 
dry passage cave in the Negril Hills and is known to harbor popu-
lations of at least seven bat species (Davalos and Erickson, op. 
cit.). Monarva is surrounded by the hamlet of Revival, pasture 
fields, and secondary vegetation. On our first visit we found an 
adult E. subflavus on the cave wall, 20 m along the steep passage 
that funnels thousands of bats from the inner chambers to the two-
meter wide cave entrance. This animal remained in the same place 
throughout our visit, from 1900-1945 h. On our second visit, ca. 
2000 h, we found a juvenile E. subflavus 3 m into the cave and 
moving out toward the vegetation at the entrance. 

These observations confirm the presence of this threatened spe-
cies (Hilton-Taylor 2000. IUCN Red List of Threatened Species. 
IUCN, Gland. xviii + 61 pp.) in the parishes of Westmoreland and 
St. Thomas, where previous reports claimed they were abundant 
but remained unvouchered (Gibson 1996. Dodo, J. Wildl. Preserv. 
Trusts 32:143-155). We also add two new localities to the handful 
of records of E. subflavus in Jamaican cave systems and confirm 
bat predation at Ratbat Hole. The dearth of observations on the 
ecology of this boine and the possible threat of human interven-
tion in these cave systems warrant further research to determine 
the importance of the caves for both bats and snakes. 

We thank the Department of Mammalogy at the American Mu-
seum of Natural History, the Center for Environmental Research 
and Conservation at Columbia University, and Elizabeth R. 
Dumont for providing fmancial support for our field trips. 

Submitted by LILIANA M. DAVALOS and REBECKA 
ERIKSSON*, Department of Ecology, Evolution and Environ-
mental Biology, Columbia University; and Division of Vertebrate 
Zoology, American Museum of Natural History, Central Park West 
at 79th Street New York, New York 10024-5192, USA (e-mail: 
davalos@amnh.org).  *Current address (RE): Sergelsgatan 4E, 416 
57 Goteborg, Sweden. 

EUNECTES MURINUS (Green Anaconda). SUBDUING BE-
HAVIOR. Constricting snakes coil around their prey preventing 
the prey from breathing. Additionally, they may cause circulatory 
arrest in their prey by applying pressure to the thoracic cavity that 
prevents the prey's heart from beating (Hardy 1994. Herpetol. Rev. 
25:45-47). Here, I present evidence that when a constrictor handles 
potentially dangerous prey, the violence of the attack, and method 
of constricting might produce structural damage to the prey that 
reduces its ability to defend itself or escape. The following obser-
vations were taken in the Venezuelan llanos, Distrito Munoz, Apure 
State (7°30'N, 69°18'W). 

On 26 April 1992, a female anaconda (455 cm total length, 46 
kg mass), during the process of killing a young capybara (2.5 kg 
mass) dislocated the capybara's spine at the cervical level. The 
snake did not eat her prey because apparently other capybaras at-
tacked her. The capybara was found floating in the river the next 
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day and examination of the body showed that the capybara had a 
dislocated spine and evidence of anaconda teeth marks on its skin, 
matching the size of the snake's head. 

On 24 March 1992, I found a female anaconda (413.5 cm TL; 
40 kg mass) that regurgitated a female white-tailed deer 
(Odocoileus virginianus) weighing 10 kg. Upon examination of 
the regurgitated deer, I found that it had two broken ribs. I assume 
that the constriction process caused the deer's ribs to break. 

On 27 January 2001, a female anaconda (460 cm TL) regurgi-
tated a full-grown male white-tailed deer (0. virginianus) that had 
a disjointed spine at the cervical level. 

In May 1999, a large anaconda (ca. 450 cm TL) was observed 
constricting a large (ca. 180 cm TL) spectacled caiman (Caiman 
crocodilus). During the process of constriction, it was apparent 
because of the angle between the caiman's tail and body, that the 
caiman's spine was broken (Fig.1). 

In a recent account, an anaconda constricted a white collared 
peccary (Tayassu tajacu) (Valderrama and Thorbjarnarson 2001. 
Herpetol. Rev. 32:46-47) and the authors reported that: "At some 
point, a muffled crackling sound was heard, resembling that of 
many bones breaking all at once." It is uncertain if the bones (e.g., 
ribs) of the peccary were actually breaking or if the sound was 
that of vertebrae being dislocated. The following statement by the 
authors: " ...the snake coiled itself round the peccary's torso and 
squeezed, visibly stretching the peccary length-wise..." suggests 
the latter rather than the former. 

The evidence presented here demonstrates that constriction by 
anacondas can produce structural damage to prey in the form of 
broken bones and dislocated vertebrae. Hardy (op. cit.) argues that 
the violence and pressure exerted on the prey is higher than what 
is needed to cause suffocation and contends that the violence and 
excessive pressure serves the purpose of producing circulatory 
arrest. While I do not disagree with Hardy's interpretation, I be-
lieve the extra pressure and violence of the strike might also serve 
the purpose of disjointing the spine or breaking ribs to reduce a 
prey's ability to escape or defend itself and to expedite death. 

I thank the Wildlife Conservation Society, National Geographic 
Society, and Asociaccion para la Conservacion y Recate Ecologico 
ACRE, Zoo de Doue la Fontaine-France for financial and logistic 
support. I also thank COVEGAN, Estacion Biologica Hato El Frio, 

FIG. 1. Female Green Anaconda (ca. 450 cm TL) found constricting a 
large Spectacled Caiman (ca. 180 cm TL) in the Venezuelan Llanos. It 
is apparent that the spine of the caiman has been dislocated.  

for permits to work on their properties. I thank Tony Crocceta for 
providing photographic material. I am also in debt to M. Quero, P 
Azuaje, Mirna Quero, J. Thorbjarnason, M, Murioz for their coop-
eration in the development of this research. 

Submitted by JESUS A. RIVAS, Department of Ecology and 
Evolutionary Biology, University of Tennessee. Knoxville, Ten-
nessee 37996, USA; e-mail: anaconda@prodigy.net.  

FORDONIA LEUCOBALIA (Yellow-Bellied Mangrove Snake) 
and MYRON RICHARDSONH (Richardson's Mangrove Snake). 
DIURNAL FEEDING and PREY TYPE. Snakes of the 
Homolopsinae, a lineage of aquatic colubrids, are found through-
out southern Asia and northern Australia. Most species are pis-
civorous and ingest prey head first to assist digestion (Mori 1998. 
J. Herpetol. 32:40-50). All species in Australia are considered to 
be nocturnal (Gow 1989. Graeme Gow's Complete Guide to Aus-
tralian Snakes. Angus and Robertson Publishers, North Ryde. 171 
pp.). Fordonia leucobalia is reported to feed predominantly on 
Fiddler Crabs (Uca spp.), and occasionally on the Mud Lobster 
(Thalassina anomala) and shrimps (Shine 1991. Copeia 1991:120-
131). Very little is documented regarding the feeding habits of 
Myron richardsonii apart from Shine (1991, op. cit.) who sug-
gested it feeds on a variety of fish. We report herein several obser-
vations (MN) of these two species feeding by day in the man-
groves of Ludmilla Creek, Darwin Harbour, Australia (12°25'S, 
131 °50'E) during 1998, with additional notes on prey consumed 
and methods of ingestion. 

On 3 March, at ca. 1400 h, a snake (ca. 40 cm TL), identified as 
F leucobalia according to Gow (1989, op cit.), was observed within 
the mangrove forest. The snake was wrapped around a large male 
Fiddler Crab (Ucaflammula). The snake did not consume the crab 
and left it alive before moving down a nearby crab burrow, per-
haps as a result of being disturbed by the observer. 

On 3April, at ca. 1200 h, a F leucobalia (brown dorsally and 
yellow ventrally) was observed on a creek bank ingesting a T 
anomala. After ca. 10 min the snake ingested the lobster's tail, 
biting firmly down to displace the head, creating a clearly audible 
crunching sound. The snake consumed only the tail of the lobster, 
leaving the head in the mud. 

On 13 April, at ca. 1500 h, a reddish-black F leucobalia was 
observed within a channel ingesting a T anomala as described 
above. On this occasion a second F leucobalia (black and white 
morph) approached and began to coil around the first. The first 
snake then consumed the tail of the mud lobster as described above 
and moved away from the second snake rapidly. 

On 2 March, at ca. 1500 h, a M. richardsonii was sighted on an 
exposed track. On close inspection, there appeared to be a black-
colored nudibranch (Gastropoda) in the snake's mouth. The spe-
cies could not be determined because it was almost completely 
encased in the snake's mouth. 

The above observations report several previously undocumented 
phenomena. First, these observations document diurnal feeding in 
both F leucobalia and M. richardonii. Both species had been re-
garded as strictly nocturnal (Gow 1989, op. cit.). Although ob-
served active by day throughout the year (MN, pers. obs.), feed-
ing activities were only observed from March to April, presum-
ably when prey are most abundant (Davis 1985. In Bardsley et al. 
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[eds.], Coasts and Tidal Wetlands of the Australian Monsoon Re-
gion, pp. 297-312, NT branch of the Australian Marine Sciences 
Association, and the North Australia Research Unit of the Austra-
lian National University, Darwin; Nobbs 1999. Ph.D. Thesis, 
Northern Territory University, Darwin). Second, our observations 
suggest that F leucobalia disengage the tails of their crustacean 
prey prior to ingestion. It has been reported that homolopsines 
ingest certain prey whole (e.g., fish, frogs), head or tail first, de-
pending on initial bite position (Mori 1998, op. cit.), although Jayne 
et al. (2002. Nature 418:143) suggested that F leucobalia remove 
and consume parts of their crab prey, such as the legs, if they are 
too large to consume whole. Third, these observations document 
F. leucobalia coiling around a crab. It seemed that this coiling 
behavior served as a prey holding technique, rather than an at-
tempt at constriction to enable the snake to bite the enlarged claw 
of the male U. flammula, thereby subduing it prior to ingestion 
(D. Lawson, pers. comm.). This observation agrees with those of 
Shine and Schwaner (1985. Copeia 1985:1067-1071) and Jayne 
et al. (2002, op. cit.) who noted a similar coiling and prey con-
sumption behavior in F leucobalia. Finally, we document for the 
first time the consumption of a nudibranch by M. richardsonii. 
More observations would confirm whether or not this prey is un-
common for M. richardsonii. Homolopsine snakes of Darwin 
Harbour may partition prey among the three species, as described 
for Singapore homolopsines (Jayne et al., op cit.), with the Dog-
faced Mangrove Snake (Cerberus rhynchops) consuming princi-
pally fish, F leucobalia consuming principally crustaceans, and 
M. richardsonii consuming a combination of fish and gastropods. 

We are grateful to Mick Guinea, Dennis Lawson, Keith 
McGuinnness, and Rick Shine for their feedback, advice, and as-
sistance. 

Submitted by MADELEINE NOBBS and SEAN J. 
BLAMIRES*, Faculty of Science, Information Technology and 
Education, Northern Territory University, Darwin NT 0909, Aus-
tralia (e-mail [MN]: madeleine_nobbs@hotmail.com ). *Present 
address: Heydon-Laurence Building A08, School of Biological 
Sciences, University of Sydney, Sydney NSW 2006, Australia. 

LACHESIS STENOPHRYS (Bushmaster). REPRODUCTION. 
The Bushmaster is unique among neotropical pit vipers in that it 
lays eggs rather than giving birth to live young. On 15 May 1995, 
a gravid female Lachesis stenophrys from Penshurt, Limon, Costa 
Rica, was received by Instituto Clodomiro Picado. The snake was 
individually housed in a cage, where it was offered water and mice. 
On 14 August 1995, the female laid 11 eggs averaging 40.29 ± 
0.14 mm in diameter (range 40.1-40.5 mm), 64.15 ± 5.0 mm in 
length (range 60.3-70.9 mm) and 71.55 ± 1.47 g in weight (range 
69.7-74.2 g). Hatching occurred in November and the duration of 
incubation averaged 106.63 ± 1.12 days (range 105-108 days). 
The 11 neonates were weighed and measured immediately and 
averaged 55.1 ± 2.3 g in weight (range 52.6-59.3 g) and 486.67 ± 
5.7 mm in total length (range 480-490 mm). This clutch had a 
longer incubation time and greater mean total length and weight 
than a clutch reported by Ripa (1999. Bull. Chicago Herpetol. Soc. 
34:45-92). Ripa (op. cit.) reported an incubation time of 75-77 
days at 24°C, mean neonate total length of 406 mm, and weight of 
45 g for a clutch of L. stenophrys. 

We thank Rodrigo Aymerich and Gerardo Serrano for their co-
operation, and Mahmood Sasa for his comments and review of 
this note. 

Submitted by DANILO CHACON and RANDALL 
VALVERDE, Serpentario, Instituto Clodomiro Picado, Facultad 
de Microbiologia, Universidad de Costa Rica, San Jose, Costa Rica 
(e-mail [DC]: Dchacon@icp.ucr.ac.cr  and [RV]: 
nototriton@hotmail.com ). 

LAMPROPELTIS GETULA (Common Kingsnake). EN-
DOPARASITES. Thirty-seven Lampropeltis getula (Colubridae) 
from the Natural History Museum of Los Angeles County, Los 
Angeles (LACM) were examined for endoparasites. A mid-ven-
tral incision was made in the body wall and organ surfaces and 
mesenteries in the posterior portion of the body cavity were visu-
ally examined for helminths. One male (LACM 102538) from 
Riverside County, California, USA, collected 16 May 1958 con-
tained 7 tetrathyridia (tapeworm larvae) of Mesocestoides sp. 
embedded in mesenteries. Prevalence of infection (infected snake/ 
sample examined x 100) was 3%. The helminths were deposited 
in the United States National Parasite Collection, Beltsville, Mary-
land as USNPC 92016. 

The occurrence of tetrathyridia of Mesocestoides sp. in snakes 
of the world has been summarized by McAllister et al. (1991. J. 
Parasitol. 77:329-331). Additional records of Mesocestoides sp. 
in the North American colubrids Arizona elegans, Masticophis 
lateralis, and Rhinocheilus lecontei are listed in Goldberg and 
Bursey (2001. Bull. So. California Acad. Sci. 100:109-116) and 
for the North American viperids C. atmx, C. mitchellii, C. molossus, 
C. pricei, C. ruber, C. viridis, and C. willardi are listed in Mankau 
and Widmer (1977. Jap. J. Parasitol. 26:256-259); Bolette (1997. 
J. Parasitol. 83:751-752); Goldberg and Bursey (1999. Herpetol. 
Rev. 30:44-45); Goldberg and Bursey (2000. Herpetol. Rev. 
31:104). Lampropeltis getula represents a new host record for 
tetrathyridia of Mesocestoides sp. 

We thank D. Kizirian (Natural History Museum of Los Angeles 
County) for permission to examine specimens. 

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

LAMPROPELTIS PYROMELANA (Sonoran Mountain 
Kingsnake). ACTIVITY. Most authors suggest that Lampropeltis 
pyromelana is primarily diurnal (Fowlie 1965. The Snakes of Ari-
zona, Azul Quinta Press, Fallbrook, California). In his unpublished 
master's thesis, Woodin (1956. The Ecology and Geographic Varia-
tion of the Arizona Mountain Kingsnake Lampropeltis pyromelana. 
Univ. of California Berkeley) indicated activity between 0700 and 
1800 h (N = 15 observations), and concluded "L. pyromelana is a 
distinctly diurnal species." Woodin (op. cit.) also noted "no speci-
mens have been found active at night." 

Following Woodin's publication, Bowker (1994. Herpetol. Rev. 
25:124-125) reported on 11 individuals from Camp Geronimo 
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(Gila Co., Arizona), noting activity between 1140 and 1810 h, with 
a peak capture rate between 1500 and 1600 h. 

In the Animas Mountains (Hidalgo Co., New Mexico), we logged 
6651.3 h searching for snakes in April through November (1994-
1999, 2002). We recorded 54 L. pyromelana captures (44 male, 10 
female), for a mean search effort of 123.2 h per specimen. These 
data evidence activity between 0712 and 2015 h (all times 7 h 
offset GMT) at 1798-2326 m elevation. Generally, capture rates 
(Table 1) prior to 1500 h were substantially lower than the overall 
mean, whereas capture rates after 1500 h were higher. Addition-
ally, capture rates tended to be lowest at mid-day hours (ca. 1100-
1500 h), when temperatures are usually highest. Because daylight 
hours vary across seasons, capture times were compared to sun-
rise and sunset times to better assess diel activity. No captures 
were recorded within 1.0 h after sunrise, and only one capture was 
recorded within 2.0 h after sunrise (1.5 h after sunrise). However, 
we recorded seven captures within 1.0 h of sunset, and 10 cap-
tures within 2.0 h of sunset. One capture occurred 2.3 h after sun-
set. These data suggest that L. pyromelana in the Animas Moun-
tains may be most active in the late afternoon, evening, and dusk 
hours. However, activity patterns inferred from these capture data 
may also reflect collecting bias: approximately 88% of the search 
hours fell between 0800 and 1800 h, and 89% of the search effort 
occurred from July through October. 

Observations of L. pyromelana from Municipio Namiquipa (Chi-
huahua, Mexico) suggest that L. pyromelana may be nocturnal 
under certain conditions. On 09 August 2002, we found a L. 
pyromelana crawling on the surface at 2130 h, approximately 2.6 
h after sunset, at an elevation of 2185 m and an ambient tempera-
ture of 18.3°C. This individual was an adult female (SVL 740 
mm, TL 910 mm) that had recently ingested a Sceloporus jarrovii 
(SVL 68 mm). Together, predator and prey were 137 g. On 10 
August 2002 we observed another L. pyromelana crawling on the 
surface at 0024 h, approximately 5.5 h after sunset, at an elevation 
of 1743 m and an ambient temperature of 16.6°C. This individual 

TABLE 1. Diel distribution of search efforts and capture rates for 
Lampropeltis pyromelana in the Animas Mountains (Hidalgo Co., New 
Mexico). Data were collected from April through November (1994-1999, 
2002); 89% of the search effort occurred from July through October.  

Hour Total Search 
Effort (h) 

Captures Per Capita 
Search Effort (h) 

0700 237.0 1 237.0 
0800 460.6 4 115.2 
0900 639.8 5 128.0 
1000 726.5 6 121.1 
1100 688.5 2 344.3 
1200 635.5 5 127.1 
1300 565.0 0 >565.0 
1400 526.5 2 263.3 
1500 528.5 6 88.1 
1600 483.5 12 40.3 
1700 387.0 4 96.8 
1800 257.8 2 128.9 
1900 125.5 4 31.4 
2000 22.5 1 22.5 

was an adult female (SVL 760 mm, TL 940 mm, mass 145 g). 
These Mexican specimens were deposited at the Herpetological 
Collection of Unidad de Biologia, Tecnologia y Prototipos 
(UBIPRO 10172, 10190). We also report activity for a tricolor 
Lampropeltis (unvouchered), identified as L. pyromelana, from 
Municipio Tlahualilo (Durango, Mexico). The specimen was ob-
served active at 2134 h (2.8 h after sunset) on 9 June 2000 at 1099 
m elevation. However, this record seems problematic because the 
topography and vegetation of this area do not resemble those typi-
cally associated with L. pyromelana. 

Collectively, the observational data presented here support ear-
lier conclusions of a generally diurnal activity pattern for L. 
pyromelana, but further suggest that L. pyromelana may be most 
active in the late afternoon and dusk hours at certain latitudes. We 
also document nocturnal activity in L. pyromelana. 

Submitted by MATTHEW J. INGRASCI, Department of Bio-
logical Sciences, University of Notre Dame, Notre Dame, Indiana 
46556-0369, USA (e-mail: mingrasc@nd.edu),  JULIO A. 
LEMOS-ESPINAL, Laboratorio de Ecologia, UBIPRO, Facultad 
de Estudios Superiores Iztacala, Universidad Nacional Autonoma 
de Mexico, Apartado Postal 314, Avenida de los Barrios s/n, Los 
Reyes Iztacala, Tlalnepantla, Estado de Mexico, 54090, Mexico 
(e-mail: lemos@servidor.unam.mx),  and ANDREW T. 
HOLYCROSS, Biology Department, Arizona State University, 
Tempe, Arizona 85287-1501, USA (e-mail: holycow  @asu.edu). 

LIOPHIS POECILOGYRUS (NCN). ENVENOMATION. This 
species has been reported recently from Venezuela (Dixon and 
Markezich 1992. Texas J. Sci. 44:131-166; Fuentes and Barrio 
1999. Herpetol. Rev. 30:54; Rivas et al. 2002. Herpetol. Rev. 
33:68). All species of the genus Liophis are known as quiet and 
inoffensive snakes, but presenting rear fangs. Handling by me and 
collaborators never resulted in a bite before the incident reported 
herein. We believe that this is the first reported case of 
envenomation by this species in Venezuela. 

On 11 July 1999, in the summer camp Wai Tuna (km 303 along 
the road El Dorado-Santa Elena de Uairen, Gran Sabana, Bolivar 
State) some tourists under my care cornered a 55 cm TL snake, 
and called me quickly. I captured the snake by hand, being familiar 
with this species. The instinctive reaction of the snake being 
handled was to bite at the conjunction of the two first phalanges of 
the fourth finger of my left hand. It had its jaws clamped around 
my finger for approximately 3 min. I did not free myself or shake 
it off because I preferred to wait in order to let the snake release its 
grip on its own. The finger showed two small wounds, but both 
corresponded to the same right fang. After washing the wound 
with soap, I applied a "Aspivenin" suction device, albeit probably 
too late to be effective, although some blood was removed. 
Immediately, the two phalanges became swollen, and exhibited a 
severe dark purple color in the bitten area. Several minutes later, 
the third phalange was swollen. The general sensation was not 
pain, but numbness. Only if the finger was touched did I feel some 
pain. Twenty minutes later the swelling expanded to the third finger. 
I experienced an increasing pulsation as well as a rather bothersome 
tingling sensation. 1.5 h later the swelling had extended to the 
dorsum and palm of the hand. Some swelling also took place on 
the third phalanges of the rest of the fingers, except for the thumb. 
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There, it stabilized and stopped. 
I made the decision to consult a person with experience in snake 

bites in the Santa Elena de Uairen-E1 Pauji- Ikabarti area (Luis 
Scott). He had never seen a similar case. He, along with the doc-
tors of Hospital Rosario Vera Zurita at Santa Elena de Uairen de-
cided to prescribe an intravenous steroid (hydrocortisone in lieu 
of an antihistamine), an analgesic (Ibuprofen), and an antibiotic to 
prevent infectious complications. 

The medical report four hours post bite, with the patient in good 
general condition, was as follows: bite by a snake (Liophis 
poecylogyrus, Colubridae) at the junction of the first and second 
phalanges of the fourth finger on the left hand (signs of colora-
tion, temperature, edema and local congestion) with pain when 
touched and/or moved. 

15 h post bite, the situation was unchanged, with a slight exten-
sion of the edema. 

19 h post bite (after a short sleep of 4 h) the dorsum and palm 
inflammation was considerably reduced. A slight discomfort was 
noted in the left axilla. 

22 h post bite, the general situation continued to improve (the 
inflammation goes down) but there was still pain to touch and 
movement. 

48 h post bite, the swollen fourth finger and hand in general 
remitted considerably, the edema having extended to the dorsal 
and ventral parts of the first phalange notwithstanding. 

60 h post bite, the finger recovered some mobility and the in-
flammation went down further. 

72 h post bite, the finger recovered its mobility to ca. 60% and 
the inflammation was reduced to a minimum. The edema, how-
ever, was still in the first phalanx, especially in the dorsal region 
around the nail. 

96 h post bite, the finger recovered its mobility further with the 
edema still present. Ibuprofen administration is suspended. 

120 h post bite, the finger regained almost complete mobility 
with the edema still present. The antibiotic administration is re-
duced to one dose per day. 

After one week, the finger was fully mobile, although some pain 
was felt when touched for yet another week when the edema dis-
appeared completely. 

Submitted by CESAR LUIS BARRIO AMOROS, Fundacion 
ANDiGENA, Apartado 210, 5101-A Merida, Venezuela; e-mail: 
cesarlba@yahoo.com.  

LYSTROPHIS DORBIGNYI (Nariguda) and HELICOPS 
INFRATAENIATUS (Cobra-D'Agua). PREDATION. Despite 
the great variety of taxa known to prey on snakes, records of pre-
dation on Neotropical species remain scarce. Current information 
about predation on Lystmphis dorbignyi consists of only one record, 
reporting the presence of juvenile specimens found in the stom-
ach of predatory birds, such as the Limpkin, Aramus guarauna 
(Ayes: Aramidae) (Orejas-Miranda 1966. Copeia 1966:193-205). 
No data addressing predation on Helicops infrataeniatus exist. Here 
we describe several instances of predation on L. dorbignyi and H. 
infrataeniatus by a pair of Burrowing Owls, Speotyto cunicularia 
(Ayes, Strigidae). 

Observations were made in an area of sand dunes located in the 
Municipality of Balneario Pinhal (30°17'30"S, 50°15'55"W), on  

the coastal plain of Rio Grande do Sul, Brazil. At 0830 h on 12 
December 2001, we found three individuals of L. dorbignyi asso-
ciated with the burrow of a pair of S. cunicularia. One of the indi-
viduals (male, 235 mm SVL) was found dead inside the burrow 
whereas the others (female, 226 mm SVL; male, 238 mm SVL) 
were severely injured, but still alive, just outside the burrow en-
trance. At 1100 h, we re-inspected the burrow, and found yet an-
other injured L. dorbignyi (female, 238 mm SVL) next to it. At 
1000 h on the next day, we found yet another dead L. dorbignyi 
(male, 230 mm SVL), and nine days later, a small part of the body 
of a sixth individual was found. 

At 1000 h on 3 January 2002, when we were approaching the 
same burrow, one of the birds released the posterior portion of a 
female H. infrataeniatus. The tail length allowed us to estimate its 
size as ca. 325 mm SVL. The other bird was on a nearby dune and 
also abandoned the posterior portion of a female H. infrataeniatus, 
whose size was estimated at 245 mm SVL. 

The time when we found the recently captured (still alive) indi-
viduals of L. dorbignyi coincides with that of the activity of this 
exclusively diurnal species (Oliveira 2001. Dissertacao de 
Mestrado, Depto. de Zoologia da Universidade Federal do Rio 
Grande do Sul. 96 pp.) and led us to believe that the snakes were 
captured while active on the ground. As H. infrataeniatus has noc-
turnal and diurnal activity, as do Burrowing Owls (Sick 1977. 
Ornitologia Brasileira. Editora Nova Fronteira, Rio de Janeiro. 
912 pp.), the finding of dead specimens doesn't allow us to infer 
the period in which they were captured. Helicops infrataeniatus is 
a highly aquatic species, but occasionally individuals are found 
on the ground. In January, when the observations were made, all 
local ponds were dry, suggesting that the snakes were captured 
out of water. 

The length of the five measured specimens of L. dorbignyi is 
similar to that of the smallest specimens recorded in December in 
the sand dunes of Balneario Pinhal (Oliveira 2001, op. cit.). Indi-
viduals measuring less than 250 mm correspond to 14.5% of all 
individuals collected in that month (N = 69). Thus, it is possible 
that S. cunicularia selects this kind of prey by its size, targeting 
small individuals. 

Four specimens of L. dorbignyi and two H. infrataeniatus are 
deposited in the collection of the Museu de Ci8ncias e Tecnologia 
da Pontificia Universidade Catalica do Rio Grande do Sul (MCP 
12668-71, 12734-35). We thank Douglas A. Rossman (Luther 
College, Iowa) for suggestions on this manuscript, and Carla 
Suertegaray Fontana (PUCRS) for information on the owls. One 
of us (RBO) benefited from a graduate fellowship from 
Coordenacao de Aperfeicoamento de Pessoal de Nivel Superior 
(CAPES). 

Submitted by ROBERTO BAPTISTA DE OLIVEIRA (e-mail: 
rbolivei@pucrs.br)  and GLAUCIA MARIA FUNK PONTES (e-
mail: glaufp@pucrs.br),  Museu de Ciencias e Tecnologia da 
Pontificia Universidade Catolica do Rio Grande do Sul 
(MCTPUCRS), Av. Ipiranga, 6681, CEP 90619-900, Porto Alegre, 
Rio Grande do Sul, Brazil, MIRCO SOLE, Zoologisches Institut, 
Universitat Tiibingen, Auf der Morgenstelle 28, D-72076 
Tubingen, Germany (e-mail: mirco.sole@unituebingen.de),  
MARCOS DI-BERNARDO (MCTPUCRS, e-mail: 
madibe@pucrs.br),  and MARCIO BORGES MARTINS, Museu 
de Ciencias Naturais, Fundacao Zoobotanica do Rio Grande do 
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Sul, R. Dr. Salvador Franca, 1427, CEP 90690-000, Porto Alegre, 
Rio Grande do Sul, Brazil (e-mail• nopa@fzb.org.br ). 

NATRIX MAURA (Viperine Snake). MARINE INHABITA-
TION. Natricine snakes generally occupy habitats near freshwater. 
One of the few exceptions is the North American species Nerodia 
fasciata, which includes populations adapted to brackish waters 
of estuaries and seacoasts (Zug et al. 2001. Herpetology. Academic 
Press, 630 pp.). In southern Europe and northwestern Africa, Natrix 
maura is commonly found in habitats near riverbanks, lagoons, 
and freshwater ponds; it feeds mostly on fish and amphibian larvae 
(Braila 1998. In Salvador and Ramos [eds.], Fauna Iberica, Vol. 
10: Reptiles, pp. 440-454. Museo Nacional de Ciencias Naturales, 
CSIC). Also, it has been reported to occasionally occupy pools of 
seawater in intertidal coastal zones (Cabot and Olea 1978. Doiiana, 
Acta Vertebrata 5:107; Galan 1987. Mustela 3:64-69; Pino et al. 
1998. In Santos et al. [eds.], Inventario de las Areas Importantes 
para los Anfibios y Reptiles en Espaiia, pp. 161-163, Ministerio 
de Medio Ambiente). In 2000 and 2001 several specimens of N. 
maura were found near the sea on islands and islets off the Galician 
Coast (NW Spain). These snakes belonged to populations that 
would appear to depend solely on prey from the marine habitat. In 
July 2001 two large adult females (one animal: SVL 857 mm, TL 
164 mm) were discovered at the foot of a cliff on the islet of Onza 
(UTM 29T NG08). This islet, with an area of 32 ha and located 6 
km from the nearest coast, has no permanent fresh water. These 
aquatic snakes thus depend solely on food derived from marine 
waters. In August 2001, on the nearby island of Ons (UTM 29T 
NG09), with an area of 414 ha and located 3 km from the nearest 
mainland, four specimens of N. maura were sighted on the coast 
among the large boulders at the foot of the cliffs, in the rocky 
intertidal zone, and on the beach close to the sea. One of the snakes, 
which measured 445 mm TL, disgorged a marine fish, Blenius 
pholis, 83 mm TL. 

On the Island of San Martiiio (archipelago of the Cies Islands, 
UTM 29T NG07), with an area of 146 ha and 3 km from the 
mainland, in August 1986, an individual of N. maura was found 
swimming in the sea 2 m from the shoreline. On this same island, 
in June 2000, an individual of N. maura was observed among the 
boulders on the seashore. 

Additional research is needed to determine if occupation of 
marine environments has been accompanied by physiological 
adaptations in N. maura. 

Submitted by PEDRO GALAN, Departamento de Bioloxia 
Animal, Bioloxia Vexetal e Ecoloxia, Facultad de Ciencias, 
Universidad de A Coruna, Campus da Zapateira, s/n, 15071-A 
Coruila, Spain; e-mail: pgalan@udc.es.  

OXYRHOPUS RHOMBIFER RHOMBIFER (NCN). DIET. 
Oxyrhopus r. rhombifer is a terrestrial, mainly nocturnal, 
pseudoboine snake from southeastern and southern Brazil to north-
eastern Argentina and Uruguay (Bailey 1970. U.S. Nat. Mus. Bull. 
297:229-235). Known prey items are small or ophiophorm liz-
ards (Cei 1993. Reptiles del Noroeste, Nordeste y Este de la Ar-
gentina. 950 pp. Museo Regionale di Scienze Naturali, Torino; 
Yanosky et al. 1996. Herpetol. Nat. Hist. 4:97-109; Maschio et al. 

2003. Herpetol. Rev. 34:71), rodents (Lema et al. 1983. Comun. 
Mus. Ci. PUCRS 26:41-121), and anurans (Yanosky et al., op. 
cit.). With regard to lizards, recorded prey include representatives 
of the families Anguidae (Maschio et al., op. cit.) and 
Gymnophthalmidae (Cei 1993, op. cit.). 

We dissected one adult male of 0. r. rhombifer (Museu de 
Ciencias e Tecnologia da Pontificia Universidade Catolica do Rio 
Grande do Sul, MCP 2698; SVL 458 mm, mass 31.9 g) from the 
municipality of Porto Alegre (30°0 1 'S, 51°13'W), southern Bra-
zil; its stomach contained a nearly complete tail of a Tropical House 
Gecko (Hemidactylus mabouia) (MCP 1244 - prey items collec-
tion). This is the first record of H. mabouia, and the family 
Gekkonidae, as prey of 0. r rhombifer, although this species of 
lizard was previously cited as prey for 0. guibei (Andrade and 
Silvano 1996. Revta. Bras. Zool. 13:143-150). These data pro-
vide further evidence that pseudoboine snakes feed primarily on 
small lizards and mammals (Duellman 1978. Misc. Publ., Univ. 
Kansas Mus. Nat. Hist. 65:1-352; Martins and Oliveira 1998. 
Herpetol. Nat. Hist. 6:78-150). 

We thank Robert A. Thomas (Loyola University New Orleans) 
and John Measey (Laboratoire d'Ecologie des Sols Tropicaux, IRD 
/ Universite Paris) for making useful comments on earlier ver-
sions of this manuscript. One of us (GFM) benefited from a gradu-
ate fellowship from Conselho Nacional de Desenvolvimento 
Cientifico e Tecnologico (CNPq). 

Submitted by GLEOMAR FABIANO MASCHIO (e-mail: 
gmaschio@pucrs.br),  MARCOS DI-BERNARDO (e-mail: 
madibe@pucrs.br)  and JANAINE MELCHIORS (e-mail: 
jmelchi@pucrs.br),  Faculdade de Biociencias and Museu de 
Ciencias e Tecnologia, Pontificia Universidade Catolica do Rio 
Grande do Sul, Av. Ipiranga, 6681, CEP 90619-900, Porto Alegre, 
Rio Grande do Sul, Brazil. 

PYTHON RETICULATUS (Reticulated Python). SITE SELEC-
TION, SLEEPING, and ESCAPE BEHAVIOR. Python 
reticulatus is frequently encountered in many natural and man-
made habitats, from sea-level to 1500 m, in Southeast Asia (Cox 
et al. 1998. A Photographic Guide to Snakes and Other Reptiles of 
Thailand and South-East Asia. Asia Books, Bangkok. 144 pp.). 
Although large and heavy adults are primarily terrestrial (Cox, 
op. cit.), juvenile P reticulatus are highly arboreal. Numerous au-
thors also report that this species is often found near water 
(Boulenger 1912. A Vertebrate Fauna of the Malay Peninsula from 
the Isthmus of Kra to Singapore. Reptilia and Batrachia. Taylor 
and Francis, London xiii + 294 pp.; de Rooji 1917. The Reptiles 
of the Indo-Australian Archipelago II Ophidia. E. J. Brill, Leiden 
xiv+ 334 pp.; Tweedie 1957. The Snakes of Malaya. Govt. Print-
ing Office, Singapore. 143 pp.). Although an apparently well stud-
ied species, most references concern the prodigious size and di-
etary capabilities, together with reproductive and distributional 
data. Little is written about their activities, habits, and behavior in 
the wild. For example, P reticulatus is often encountered coiled 
and resting ("sleeping") during daylight hours. 

Herein we report on the behavior of 13 P. reticulatus. Two of us 
(MOS and YT) obtained data for eight 1.0-2.0 m TL individuals 
along Lo Po Creek, Tarutao Island, Satun Province, southwestern 
Thailand, and three of us (MOS, YT, and AJL) obtained data on 
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four 1.0-2.0 m TL individuals and a single 3.0 m TL specimen 
along the Phetchaburi River, Kaeng Krachen National Park, 
Phetchaburi Province, western Thailand. All observations were 
made during daylight hours. The 3.0 m TL individual was found 
under a fallen tree on a bend in the Phetchaburi River, and was in 
pre-ecdysis. But all of the smaller individuals were found sleep-
ing, curled on branches overhanging a tidal, mangrove-fringed Lo 
Po Creek (Tarutao Island) or in the Phetchaburi River (KKNP). 
The sleeping pythons were at heights ranging from 2 to 15 m above 
the water, most being at the greater heights. 

Both the Phetchaburi River and Lo Po Creek contained stretches 
of shallow water and sporadic deeper pools, particularly on the 
outer curve of bends. Lo Po Creek was also subject to a regular 
cycle of widely varying water depths because of its tidal nature. 

All of the pythons were found over deeper water; none was ob-
served sleeping over shallow stretches on either watercourse. 
Campden-Main (1970. A Field Guide to the Snakes of South Viet-
nam. Smithsonian Inst. Press, Washington. vi +114 pp.) indicated 
that he found pythons at Bien Hoa "under bridges over rapidly 
flowing streams" but he did not record the depth of the water at 
these locations. All pythons we disturbed (10 of 12) immediately 
uncoiled and dove from their branch, plunging into the water where 
they were easily caught. No python attempted to escape by mov-
ing along the branch or bridging to another branch. This escape 
behavior ("diving") would suggest why perches over relatively 
deep water were selected rather than those above shallow stretches. 
Large lizards (Iguana, Varanus) also escape in this manner but the 
eyes of most snakes, including those of pythons, lack foveae, and 
therefore high visual acuity (Tansley 1965. Vision in Vertebrates. 
Chapman & Hall, London. vii + 132 pp.). Young pythons appear 
to be deliberately selecting suitable perches over sufficiently deep 
water for safe escape, but their means of determining suitability 
of perches remains a mystery. 

We thank YAP Films and Animal Planet for funding and sup-
port of the project. 

Submitted by MARK O'SHEA, School of Applied Sciences, 
University of Wolverhampton, Wolverhampton, WV1 1SB, En-
gland (e-mail: oshea@snakemos.demon.co.uk),  YOSAPONG 
TEMSIRIPONG, Crocodile Management Association of Thai-
land, 336 M.6 Surasak Sriracha Chonburi 20110, Thailand (e-mail: 
yosapong@crocodileuniverse.com),  and ANTONY J. LYNAM, 
Wildlife Conservation Society, 2300 Southern Boulevard, Bronx, 
New York 10460, USA (e-mail: tlynam@wcs.org).  

REGINA SEPTEMVITIATA (Queen Snake). DIET. Adult Regina 
septemvittata are thought to feed almost entirely on recently molted 
crayfish (Branson and Baker 1974. Tulane Stud. Zool. Bot. 18:153— 
171; Burghart 1968. Copeia 1968:732-737; Conant 1951. The 
Reptiles of Ohio. University of Notre Dame Press. 284 pp.; Minton 
1972. Amphibians and Reptiles of Indiana. Indiana Acad. Sci. 346 
pp; Penn 1950. Amer. Midl. Nat. 44:643-658; Wood 1949. Amer. 
Midl. Nat. 42:774-750). Adler and Tilley (1960. J. Ohio Herpetol. 
Soc. 2:28-29) reported a mudminnow and snail in the stomach of 
a R. septemvittata. Minton (op. cit.) also reported a catfish (as did 
Wood, op. cit.) and a dragonfly larva in the stomachs of R. 
septemvittata. Branson and Baker (op. cit.) reported the fantail 
darter, Etheostoma flabellare, to comprise 1.4% (N = 2) of the 

total stomach contents from their study. We are unaware of any 
published records for neonates. 

On 9 May 2001, while performing a mark-recapture study of a 
snake community in Sandusky Bay, Ohio, USA (41°29'N, 
82°49'W) the stomach contents of three neonate R. septemvittata 
were noted. All neonates appeared to be born the season before, 
making them ca. 8 months old. One female (15 cm TL, 4 g), re-
gurgitated a 37.75 mm long by 7.30 mm wide crayfish cheliped. A 
second female (13.9 cm TL, 4 g), regurgitated a 21.75 mm long 
by 4.85 mm wide crayfish chela. A male neonate (16 cm TL, 4 g), 
regurgitated a zebra mussel, Dreissena polymorpha (shell, 8.55 
mm L x 6.7 mm W), a dominant introduced member of the bi-
valve fauna, and an additional very digested crayfish chela. Wood 
(op. cit.) witnessed R. septemvittata feeding on dead crayfish. Our 
observations may substantiate that neonates feed on some cray-
fish carrion. Branson and Baker (op. cit.) had several neonates 
killed and consumed by crayfish in the laboratory. It is doubtful a 
neonate could feed on a portion of an active adult hard-shelled 
crayfish. It is unknown whether the neonates removed the append-
age from a freshly molted crayfish or scavenged them. As these 
were the only stomach contents collected from neonates, crayfish 
chelae and chelipeds may make up an appreciable proportion of 
the neonatal diet. It is difficult to believe the bivalve was an inci-
dental ingestion, as it was several times the size of the neonate's 
head and appeared broken at the site of attachment. 

Submitted by KENT BEKKER, Graduate Studies at Bowling 
Green State University, Department of Biology, 217 Life Science 
Building, Bowling Green, Ohio 43402, USA, and Department of 
Herpetology, Toledo Zoological Society, and JOE TIMAR, De-
partment of Herpetology, Toledo Zoological Society, P.O. Box 
140130, Toledo, Ohio 43614, USA. 

SISTRURUS CATENATUS (Massasauga). AGGRESSIVE BE-
HAVIOR. Sistrurus catenatus has been described as a sluggish 
and mild-mannered species (Klauber 1972. Rattlesnakes: Their 
Habitat, Life Histories, and Influence on Mankind. Univ. of Cali-
fornia Press, Berkeley. 1533 pp.), and one of us (RAS) has even 
stepped on an individual without it even rattling. Others suggest 
that S. catenatus is rather irritable (Ernst 1992. Venomous Rep-
tiles of North America. Smithsonian Institution Press, Washing-
ton, D.C. 236 pp.). The temperament of a particular species can 
vary from individual to individual, and both endogenous and ex-
ogenous factors have been reported to influence snake behavior 
(e.g., sex, body condition, reproductive status, and the thermal 
environment [Stevenson et al. 1985. Am. Nat. 1985:362-386; 
Reinert 1988. Copeia 1998:964-978]). Herein, we report on an 
unusually aggressive male S. catenatus (65.8 cm TL, 58.3 cm 
SVL, 210 g). 

On 18 December 2002 while relocating snakes implanted with 
Holohil SI-2T transmitters at the Squaw Creek National Wildlife 
Refuge in NW Missouri, one of us (JRL) noted snake 046 to be 
surface active at 1319 h. The snake appeared to be basking from 
within a clump of dead reed canary grass (Phalaris arundinacea), 
with only a loop of its body exposed to direct sunlight. As I ap-
proached to ca. 3 m the clump of grass began to shake and a faint 
buzz from the rattle was heard. When I approached to within 1.5 
m the snake emerged from its basking location, slowly approached 
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to within 0.15 m while I remained motionless and proceeded to 
strike at my boot two times before it withdrew and returned to its 
basking location. The entire incident took place over a period of 
not longer then five minutes. The snake's internal body tempera-
ture of 11.5°C was considerably higher then either the ambient air 
temperature 1 m above the soil surface (5.6°C) or the soil tem-
perature 10 cm below the soil surface (4.7°C). When this same 
individual's pre-hibernation measurements were taken on 20 No-
vember 2002, it appeared to be in good condition and no external 
signs of infection were observed. The fact that the snake was sur-
face active was not surprising considering the five days of warm 
weather prior to the observation; average high for 14-18 Decem-
ber 2002 1 m above the soil surface = 16.85°C. Out of hundreds of 
encounters with S. catenatus at this site, this is the first individual 
that has appeared to go out of its way to strike at a human. Whether 
this unusual behavior was an artifact of transmitter implantation 
(on 14 August 2002), a predatory defense, or a result of some en-
vironmental or physiological factor is unknown. 

Submitted by JAMES R. LEE, and RICHARD A. SEIGEL, 
Department of Biological Sciences, Towson University, Towson, 
Maryland 21252, USA, and FRANCIS E. DURBIAN, Squaw 
Creek National Wildlife Refuge, P.O. Box 158, Mound City, Mis-
souri 64470, USA (e-mail [JRL]: jlee2l @towson.edu ). 

TANTILLA WILCOXI (Chihuahuan Black-headed Snake). RE-
PRODUCTION. Information on reproduction in T wilcoxi is that 
1-3 eggs are laid in spring and summer (Behler and King 1979. 
The Audubon Society Field Guide to North American Reptiles 
and Amphibians. Alfred A. Knopf, New York. 743 pp.). The pur-
pose of this note is to present additional data on one clutch and the 
first information on the testicular cycle. Two females, mean snout—
vent length, SVL = 267 mm ± 45 SD, and eight males, SVL = 213 
mm ± 34 SD, range = 168-261 mm were examined from the her-
petology collection of the University of Arizona, Tucson. The left 
gonad was removed, dehydrated in ethanol, cleared in toluene, 
and embedded in paraffin. Histological sections were cut at 5 p.m 
and stained with Harris' hematoxylin followed by eosin counter-
stain. 

One female, UAZ 40402, SVL = 298 mm, collected 22 Septem-
ber from Santa Cruz County, Arizona, USA contained one ovi-
ductal egg that measured 27 x 8 mm (no histology was performed). 
Another female, UAZ 46148, SVL = 235 mm, collected 22 Au-
gust from Sonora, Mexico was not undergoing yolk deposition. 

All males examined were undergoing spermiogenesis (sperm 
formation). This included two July males UAZ 26450, SVL = 261 
mm from Cochise County, Arizona, USA, and UAZ 42234, SVL 
= 217 mm from Nuevo Leon, Mexico, four August males: UAZ 
28201, SVL = 230 mm, from Sonora, UAZ 39600, SVL = 168 
mm (minimum size for spermiogenesis) from Cochise County, 
UAZ 42687, SVL = 208 mm from Durango, Mexico, UAZ 48780, 
SVL = 251 mm from Cochise County, UAZ 50383, SVL = 195 
mm from Cochise County, and one September male: UAZ 46338, 
SVL = 170 mm from Nuevo Leon. 

Histological examinations of testes from T wilcoxi males col-
lected in spring will be needed before the monthly duration of 
spermiogenesis can be known. 

I thank George Bradley (University of Arizona) for permission 
to examine specimens. 

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

THAMNOPHIS BRACHYSTOMA (Short-Headed Gartersnake). 
MAXIMUM SIZE. On 13 June 2002 I found a female Thamnophis 
brachystoma that was 458 mm SVL and 578 mm TL under trash 
next to the Penn Central railroad tracks, immediately northwest of 
the intersection of East 26th and Elm Streets in Erie, Pennsylva-
nia, USA. This exceeds the maximum total length record of 559 
mm (Conant and Collins 1998, Peterson Field Guide to Reptiles 
and Amphibians of Eastern and Central North America, 3' ed. 
Expanded. Houghton Mifflin, Boston, Massachusetts, xviii + 616 
pp.). Verified by Peter V. Lindeman. This urban population of T 
brachystoma is outside of its natural range (Hulse et al. 2000, 
Amphibians and Reptiles of Pennsylvania and the Northeast, 
Cornell University Press, Ithaca, 419 pp.). Color slides of the speci-
men were deposited in the Carnegie Museum of Natural History 
(36995-1-2). This individual is currently being maintained in cap-
tivity, and will be deposited in the Carnegie Museum upon its death. 

Submitted by MARK LETHABY, 535 East 29th Street, Erie, 
Pennsylvania 16504, USA. 

THAMNOPHIS CYRTOPSIS (Black-necked Garter Snake). AT-
TEMPTED PREDATION. At 1735 h on 5 July 2000, at Cotton-
wood Creek (Yavapai Co., Arizona, USA), a permanent, intermit-
tent Sonoran Desert stream, I observed an adult Lethocerus me-
dius (giant water bug, total length 61 mm) attempt to prey on a 
neonate Thamnophis cyrtopsis (SVL 300 mm, tail length 70 mm). 
The L. medius was perched on a rocky ledge submerged ca. 20 cm 
in a shallow pool, and had grasped the snake mid-body. I observed 
the two for several minutes. The snake coiled around the insect 
tightly, and therefore I was unable to determine if the insect's pro-
boscis was embedded into the snake. After I captured both indi-
viduals, the L. medius released the snake. Several scales were dam-
aged, exposing the dermis on the ventral side of the snake near the 
region where the L. medius had grasped it. The snake was marked 
by scale clipping, and released as part of a long-term population 
study. The L. medius is preserved at Grand Canyon University. 

I thank Robert L. Smith, Department of Entomology, Univer-
sity of Arizona for Lethocerus species identification. I also thank 
Thomas R. Jones and Frank R. Hensley for review of a previous 
draft of this note. 

Submitted by ANGELA L. SCHWENDIMAN, Department of 
Biology, Grand Canyon University, 3300 West Camelback Road, 
Phoenix, Arizona 85017, USA; e-mail: 
aschwendiman@earthlink.net.  

THAMNOPHIS GODMANI (Godman's Garter Snake). DIET. 
Members of the genus Thamnophis consume a wide variety of 
vertebrates and invertebrates, including small mammals, amphib- 
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ians, fish, lizards, slugs, earthworms, and leeches (Rossman et al. 
1996. The Garter Snakes: Evolution and Ecology. Univ. Oklahoma 
Press, Norman, Oklahoma. 332 pp.). Venegas-Barrera and 
Manjarrez (2001. Herpetol. Rev. 32:187) provided the first pub-
lished record of ophiophagy in Thamnophis. Few data exist on the 
natural history and diet of T godmani. Rossman et. al. (op. cit.) 
reported that after collection an individual regurgitated a mouse. 

On 12 July 2002 we collected a male T godmani (TL 562 mm , 
36 g) 3 km E of Omilteme, Guerrero, Mexico (- 2000 m elev.). It 
was found at the edge of a cleared field in a rock pile, near the 
base of a heavily forested mountain slope. This individual had a 
noticeable mid-body bulge, and after palpation regurgitated a large 
Rhadinaea taeniata aemula (TL 465 mm, 13 g). This represents 
the second recorded prey item for T godmani, and the second record 
of ophiophagy in Thamnophis. 

We thank James R. Dixon and Jonathan A. Campbell for their 
help with the identification of the snakes. Emerenciano R. Rivera 
provided valuable assistance in the field. James M. Mueller and 
Jonathan A. Campbell kindly reviewed the manuscript and pro-
vided additional comments. 

Submitted by ROBERT W. BRYSON, JR.*, Department of 
Biology, Sul Ross State University, Alpine, Texas 79832, USA, 
and DAVID LAZCANO, Laboratorio de Herpetologia, 
Universidad Autonoma de Nuevo Leon, Apartado Postal - 513, 
San Nicolas de los Garza, Nuevo Leon, C.P. 66450, Mexico. 
*Present address: Department of Herpetology, San Antonio Zoo, 
3903 North St. Mary's Street, San Antonio, Texas 78212, USA (e-
mail: rob_bryson2002@yahoo.com).  

THAMNOPHIS SIRTALIS CONCINNUS (Red-spotted Garter 
Snake). PREDATION. Many anecdotes detail failed predation 
by snakes because prey were too large and/or awkward (e.g., Barton 
1949. Copeia 1949:147; Sazima and Martins 1990. Mem. Inst. 
Butantan 52:73-79; Tamarck and Doherty 1993. Herpetol. Rev. 
24:62). More rare are field observations in which prey approach 
the size limit of a predator. Such data are important in understand-
ing foraging behavior and providing empirical links to experimental 
studies that address foraging theory (Arnold 1993. In Seigel and 
Collins [eds.], Snakes: Ecology and Behavior, pp. 87-115. McGraw 
Hill, Inc., New York). Herein we detail one such report for 
Thamnophis sirtalis concinnus. 

Two of us (BKM, MAH) made these observations in the Half-
way Creek drainage, Stillman Basin, Willapa Hills (southwestern 
Washington State, USA; 46°3042"N, 123°08'53"W), a low-eleva-
tion (122 m) site on a Weyerhaeuser-managed Douglas-Fir 
(Pseudotsuga menziesii) tree farm. Observations were made along 
the riparian margin of a small (< 1 m wide), second-order tribu-
tary of Halfway Creek with a scattered Red Alder (Alnus rubra) 
overstory and a dense Sword Fern (Polystichum munitum) under-
story. 

On 30 August 2002, at 1400 h, while collecting physical data 
during a stream survey of this tributary, we found an adult (SVL 
65 cm) T s. concinnus (lying near the base of a sword fern next to 
water) that had captured an adult Northern Red-legged Frog (Rana 
aurora) (SVL 80 mm). Based on size alone (Storm 1960. Copeia 
1960:251-259; Licht 1986. Can. Field-Nat. 100:22-31), the frog 
was likely a female. When first encountered, the snake had a firm  

grasp on the shoulder of the frog, which was belly-up with its 
right foreleg inside the snake. We noted that the frog was engaged 
in serial inflation of its throat, which appeared to be a defensive 
response rather than typical breathing movements. During this 
initial observation period, other than throat inflation, the frog 
showed no signs of struggling, implying that it had tired from the 
initial encounter as it appeared otherwise healthy and robust. Fur-
ther, the snake made little noticeable gain in its attempt to swal-
low the frog during the 15-min observation interval. As the snake 
was not advancing significantly, we left. 

Upon completion of fieldwork at 1530 h, BKM returned to the 
location. The snake, still with the frog, had moved ca. 0.5 m to a 
more concealed location near an overhanging log and had made 
substantial progress in swallowing the frog. About two-thirds of 
the frog was now inside the snake. The frog was still positioned 
mostly belly-up but the hind legs stuck straight out together. The 
snake was compressing the frog to such an extent that the still 
exposed lower abdomen was now at least 20% larger than the origi-
nal maximum girth of the frog. As BKM stepped down the bank 
to obtain a better view, he saw that the skin and underlying tissue 
on the frog's back was so stretched that it had ruptured, resulting 
in protrusion of viscera in a small pile extending ca. 4 cm. Follow-
ing 10 min of observation, BKM measured the snake, which 
thrashed somewhat during measurement but made no effort to re-
gurgitate the frog. During this second observation period, the snake 
had progressed a few millimeters further in swallowing the frog. 
Observations were terminated before the snake completely con-
sumed the frog. 

Extreme compression needed to swallow the frog suggests that, 
for its size, the T s. concinnus was near its limit for the prey shape 
involved. The nature of the observation prevented us from pre-
cisely determining frog length, but a mass-SVL regression of R. a. 
aurora from Washington (MPH, unpubl. data) suggests that the 
female could be expected to have a mass of at least 40 g. Long 
time intervals characterize handling of awkward prey near the lim-
iting size (e.g., Kupferberg 1994. Herpetol. Rev. 25:95-97). The 
1.5-h interval over which observations were made underestimates 
handling and ingestion time, but total time might not be much 
longer as the snake had completed the difficult swallowing phase 
and the unobserved early portion of the bout was likely not lengthy 
as the frog would be expected to tire quickly (Pough et al. 1992. 
In Feder and Burggren [eds.], Environmental Physiology of Am-
phibians, pp. 395-436. The University of Chicago Press, Chicago). 
Time spent in predatory activities might be costly if those activi-
ties make a predator vulnerable (Arnold, op. cit.) as this T s. 
concinnus seemed to be while ingesting the frog. 

Weyerhaeuser (through Douglas E. Runde, Research Wildlife 
Biologist) facilitated studies on their lands. Forest and Fish Adap-
tive Management funding supporting the Science Division of the 
Habitat Program of the Washington Department of Fish and Wild-
life (WDFW) that addresses headwater stream research made this 
contribution possible; WDFW personnel handling amphibians are 
permitted for this work. 

Submitted by BENJAMIN B. K. MACLAY, 1823 Union Av-
enue, Olympia, Washington 98501, USA (e-mail: 
benmaclay@earthlink.net);  MARK A. HUNTER and MARC P. 
HAYES, Washington Department of Fish and Wildlife, Habitat 
Program, 600 Capitol Way North, Olympia, Washington 98501, 
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USA (e-mail [MAH]: huntemah@dfw.wa.gov , [MPH]: 
hayesmph@dfw.wa.gov ). 

THAMNOPHIS SIRTALIS PARIETALIS (Red-sided Garter 
Snake). ENDOPARASITES. In the only study of the coccidia of 
Thamnophis sirtalis parietalis, Wacha and Christiansen (1974. J. 
Protozool. 21:483-489) described two species of Eimeria 
(Apicomplexa: Eimeriidae) from individuals collected in Iowa, 
USA. Herein we report on one of these species (E. iowaensis) 
from T s. parietalis collected in southeastern Nebraska, USA. 

During June—September 2001, six road-killed and five live T s. 
parietalis were collected in Richardson and Nemaha counties, 
Nebraska. SVL was measured when possible (mean: 460 mm; 
range: 280-655 mm; N = 9) and fecal or intestinal samples from 
each snake were placed in 2.5% aqueous potassium dichromate 
(K2Cr2O7) solution and kept at 20-23°C) for four weeks to allow 
coccidian oocysts to sporulate. Samples were screened for coc-
cidia by centrifugal flotation in modified Sheather's solution 
(Duszynski and Wilber 1997. J. Parasitol. 83:333-336) that had 
been diluted with 2 parts water to retard wrinkling of the oocyst 
wall. Sporulated oocysts were measured under 1000x magnifica-
tion and identified using characteristics in Wacha and Christiansen 
(op. cit.). 

Two of the 11 samples (18%) contained oocysts of E. iowaensis; 
both hosts were from Richardson County. Oocyst measurements 
(N = 32) and structural features were consistent with those previ-
ously reported for E. iowaensis by Wacha and Christiansen (op. 
cit.). This is the first report of E. iowaensis from T s. parietalis in 
Nebraska. Eimeria iowaensis has been previously reported from 
one of 25 T s. parietalis in Iowa (Wacha and Christiansen, op. 
cit.), and from one (of one tested) T elegans vagrans in New 
Mexico, USA, and one of 13 Nerodia fasciata confluens in Ar-
kansas, USA (McAllister et al. 1995. J. Parasitol. 81:63-68). 

Submitted by JOHN A. HNIDA, Department of Natural Sci-
ences, Peru State College, Peru, Nebraska 68421, USA (e-mail: 
jhnida@oakmail  peru.edu ), and REBECCA J. CARPENTER, 
6234 Robin Lane #71, Manhattan, Kansas 66502, USA (e-mail• 
rcarpent@vet.k-state.edu ). 

THAMNOPHIS VALID US (Mexican Pacific Lowlands 
Gartersnake). ENDOPARASITES. Herein we provide the first 
report of endoparasites from Thamnophis validus which ranges in 
Baja California del Sur and portions of coastal Sonora, Sinaloa, 
Nayarit, Jalisco, Michoacan, and Guerrero, Mexico (Rossman et 
al. 1996. The Garter Snakes .  Evolution and Ecology, Univ. Okla-
homa Press, Norman. 332 pp.). 

Thirty-two T validus (mean SVL: 525 ± 112 mm SD; range: 
323-745) from the Mexican states of Sonora, Sinaloa, and Nayarit 
were examined from the herpetology collections of the Natural 
History Museum of Los Angeles County, California (LACM) and 
the University of Arizona, Tucson (UAZ). Snakes were collected 
from 1960-1977. A mid-ventral incision was made in the poste-
rior third of the body wall, and the coelomic cavity and visceral 
organs were visually examined for parasites. One of the snakes 
(LACM 7121) from Sonora harbored five larval nematodes in cysts 
in the mesentery, and a second specimen (LACM 58963) from 

Sinaloa harbored 41 metacercariae (larval trematodes) and one 
larval nematode in the mesentery. Nematodes were separated from 
the surrounding connective tissues, placed on a microscope slide, 
cleared in a drop of concentrated glycerol, and identified as larval 
Porrocaecum sp. Prevalence of infection (number of infected 
snakes/number of snakes examined x 100) was 2/32 (6%); mean 
(± 1 SD) intensity of infection (number of nematodes/number of 
infected snakes) was 3.0 ± 2.8 SD. They were placed in a vial of 
70% ethanol and deposited in the United States National Parasite 
Collection, Beltsville, Maryland (USNPC) as 92783. Metacercariae 
were separated from the surrounding tissue, regressively stained 
in Delafield's hematoxylin, dehydrated in an ethanol series, cleared 
in xylene, mounted in balsam and identified as members of the 
superfamily Strigeoidea. The slide was deposited in the USNPC 
as 92782. 

Adults of Porrocaecum sp. typically are found in the intestines 
of birds; eggs are ingested by earthworms, hatch and develop to 
third stage larvae (Anderson 2000. Nematode Parasites of Inver-
tebrates: Their Development and Transmission, 2nd ed., CABI 
Publishing, Oxon, United Kingdom. 650 pp.). Animals that con-
sume earthworms serve as paratenic (transport) hosts which transfer 
the nematode to the definitive avian host (Anderson, op. cit). In 
Mexico, in the state of Veracruz, the frogs Eleutherodactylus 
rhodopsis and Leptodactylus melanonotus have been reported to 
harbor larvae of Porrocaecum (Goldberg et al. 2002. Southwest. 
Nat. 47:293-299). Although T validus is known to eat frogs and 
toads, and perhaps earthworms (Conant 1969. Bull. Amer. Mus. 
Nat. Hist. 142:1-140), the small number of larvae found in this 
study and the fact that two cysts were beginning to calcify suggest 
that T validus was most likely an accidental host. Thamnophis 
validus represents a new host record for Porrocaecum sp. Sinaloa 
and Sonora, Mexico are new locality records. 

Adults of the Strigeoidea are parasites of birds and mammals; 
fishes and tadpoles often serve as intermediate hosts (Schell 1970. 
How to Know the Trematodes. Wm C. Brown Publishers, Dubuque, 
Iowa, 355 pp.). In Mexico, Thamnophis eques from the state of 
Mexico, and Thamnophis melanogaster from the state of 
Michoacan, have been reported to harbor metacercariae of 
Diplostomum sp., a strigeoid trematode (Perez-Ponce de Leon et 
al. 2001. Comp. Parasitol. 68:9-20). Thamnophis validus is most 
likely an accidental host (calcified cysts were present), but does 
represent a new host record for strigeoid metacercariae. Sinaloa, 
Mexico is a new locality record. 

We thank D Kizirian (LACM) and G. Bradley (UAZ) for per-
mission to examine T validus. 

Submitted by STEPHEN R. GOLDBERG, Department of Bi-
ology, Whittier College, Whittier, California 90608, USA (e-mail• 
sgoldberg@whittier.edu ), and CHARLES R. BURSEY, Depart-
ment of Biology, Pennsylvania State University, Shenango Cam-
pus, Sharon, Pennsylvania 16146, USA. 

VIRGINIA STRIATULA (Rough Earth Snake). PREDATION. 
There are few published accounts of predation on V striatula. 
Palmer and Braswell (1995. Reptiles of North Carolina, UNC Press, 
Chapel Hill, North Carolina. 412 pp.) report three colubrid snakes 
(Coluber constrictor, Lampropeltis calligaster, and L. triangulum 
elapsoides) to be predators. The Nine-banded Armadillo (Dasy- 
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pus novemcinctus) is known to consume V stiatula (Breece and 
Dusi 1995. In Montgomery [ed.], The Evolution and Ecology of 
Armadillos, Sloths, and Vermilinguas. Smithsonian Inst. Press, 
Washington. 451 pp.). The only record concerning avian preda-
tion on V striatula that I am aware of involves the Eastern Screech 
Owl (Otus asio; Gehlbach and Baldridge 1987. Oecologia 71:560-
563). 

On 2 December 2002 at 1130 h, air temperature 13°C, I ob-
served a Northern Mockingbird (Mimus polyglottos) holding a V 
striatula in its beak. The event took place in the yard of a rural 
farmhouse 4.6 km (air) N of Waverly, in Chambers Co., Alabama, 
USA. The bird was grasping the snake by the tail, immediately 
posterior to the vent. Upon my approach, the bird flew from the 
stone terrace where it was perched and sought refuge behind dense 
shrubbery. When I saw the bird again, it had dropped the snake at 
its feet and took flight when I came within 4 m of it. At this point 
I collected the snake, which was entirely limp with the exception 
of an occasional twitch of its head. The subcaudal portion of the 
snake was bloody, and there was a single wound at mid-body. These 
injuries were presumably inflicted by the bird's beak. Addition-
ally, I noted a slight abrasion on the snake's head and assume that 
the bird had subdued its prey by thrashing it against the stone-
work. 

The snake (AUM 35662) is female, 197 mm SVL, 225 mm TL, 
and 3.4 g. The Northern Mockingbird is characterized as omnivo-
rous, and is known to take Anolis lizards (Derrickson and 
Breitwisch 1992 In Poole et al. [eds.], The Birds of North America, 
No. 7, Northern Mockingbird (Mimus polyglottos), pp. 1-26. 
American Ornithological Union, Washington, D.C. and the Acad-
emy of Natural Sciences, Philadelphia, Pennsylvania). I believe 
this to be the first record of ophiophagy by M. polyglottos. 

Thanks to S. M. Boback, and C. Guyer for constructive com-
ments. 

Submitted by GEOFFREY G. SORRELL, Department of Bio-
logical Sciences, 331 Funchess Hall, Auburn University, Alabama 
36849-5414, USA; e-mail: sorregg@auburn.edu.  

GEOGRAPHIC DISTRIBUTION 

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

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

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

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

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

CAUDATA 

AMBYSTOMA TIGRINUM MELANOSTICTUM (Blotched 
Tiger Salamander). USA: SOUTH DAKOTA: ROBERTS CO.: 
wetland adjacent to South Dakota Hwy 25, ca. 1.6 km W Hammer 
(45°50' 55.6"N; 97°02' 21.3"W). 8 September 2003. Laurs Bryan 
Williams. Verified by Stanlee Miller. Campbell Museum, Clemson 
University (CUSC 2167). County record. Previously reported in 
adjacent Marshall, Day, and Grant counties (Fischer et al. 1999. A 
Field Guide to South Dakota Amphibians. South Dakota Agric. 
Exp. Sta. Bull. 733. South Dakota State University, Brookings. 52 
PP.). 

Submitted by LAURS BRYAN WILLIAMS and STEVEN G. 
PLATT, Department of Math and Science, Oglala Lakota College, 
P.O. Box 490, Kyle, South Dakota, 57752-0490, USA. 

GYRINOPHILUS PORPHYRITICUS (Spring Salamander). 
USA: TENNESSEE: COFFEE CO: seep flowing into Davidson 
Branch, ca. 1.1 km SW of Ward Chapel, ca. 250 m N of Riley 
Creek Rd (35°28'02.5"N, 86°11'17.6"W). 19 April 2003. Matthew 
L. Niemiller. Verified by Addison Wynn. Smithsonian National 
Museum of Natural History, USNM-FS 186610. Larva found under 
rock within seep. Tissue sample collected; salamander was 
photographed and released. First record from Coffee County and 
southernmost record on the Eastern Highland Rim (Redmond and 
Scott 1996. Atlas of Amphibians in Tennessee. Misc. Publ. No. 
12. The Center for Field Biology, Austin Peay State University, 
Clarksville, Tennessee. 94 pp.). Tissue sample collected under 
authorization of the Tennessee Wildlife Resources Agency (permit 
no. 1724-03B). 

Submitted by MATTHEW L. NIEMILLER, Middle Tennessee 
State University, Murfreesboro, Tennessee, 37130, USA; e-mail: 
mln2a@mtsu.edu.  
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