
identify individuals in a population. For example, with 2-4 injec-
tion sites on our geckos (i.e., the near-transparent undersides of 
knee and elbow joints), a large number of unique color combina-
tions was possible given the availability of five readily distinguish-
able VIE colors, and the experimenter's own injection-pattern 
variability. The greater effort and higher cost of elastomer, rela-
tive to the other surface-marking methods we tested, are out-
weighed by the longer retention time of the VIE. 
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The origins of the diversity of breeding modes in anurans beg 
for more focused hypotheses, but no suggestion for the evolution 
of any grade of endotrophy (= development without a free-living, 
feeding tadpole sensu Altig and Johnston 1989) has received rig-
orous testing (e.g., Salthe and Duellman 1973). Direct develop-
ment occurs in at least nine anuran families (Thibaudeau and Altig 
1999), and other grades of endotrophy add to the list of deviations 
from the classical biphasic anuran life cycle. Selection has been 
proposed as the process by which these various reproductive modes 
arose (e.g., Downie 1993; Magnusson and Hero 1991). The preva-
lence of these breeding patterns in species rich, tropical assem-
blages has presumably been caused by selection for escaping 
crowded (i.e., competitors) and hostile (i.e., predators and abiotic 
factors) aquatic habitats (e.g., Duellman 1978). Yet, hundreds of 
species reproduce in aquatic sites in many habitats despite experi-
encing low and sporadic recruitment (e.g., Greenberg and Tanner 
2005). Accordingly, we should not assume that any of these repro-
ductive deviations afford vastly superior recruitment over the typi-
cal life cycle (e.g., Roberts 1994; ROdel et al. 2002), especially 
when egg survival is the only criterion that is commonly reported. 

In the near absence of prevailing hypotheses that address the 
evolution of these various developmental modes (see Callery et 
al. 2001), we discuss an alternative to selection. We argue for a 
nonhierarchical approach in a system that suggests a hierarchical 
structure. Adhering to a hierarchical system oversimplifies a com-
plicated process and inhibits finding a viable solution. Many broad 
questions need to be answered, and only after the collection of 
pertinent specimens and data can we eventually revisit the larger 
question of the evolution of divergent reproductive modes. We 
discuss three reproductive grades as examples that we propose 
have arisen independently by different genetic mechanisms, usu-
ally multiple times: arboreal eggs, nidicolous larvae (= variously 
modified, nonfeeding tadpoles usually confined to a "nest"), and 
direct developers (= froglet hatches from egg jellies). With an un-
derstanding of developmental biology increasing daily (e.g., Gil-
bert 2001; Raff 1996; Robert et al. 2001), discussions of compet-
ing hypotheses should help direct future studies. 

We argue that those taxa that lay arboreal eggs over water and 
develop normally as tadpoles achieved those capabilities via se- 
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lective forces that coordinated two primary subjects: initially the 
calling behaviors of males and subsequently the ovipositional ac-
tivities of females. If we assume that a male calling from the ground 
near a breeding site and laying eggs with a female in the adjacent 
water is the ancestral state, then males calling from elevated sites 
might be a first step in the evolution of arboreal oviposition. This 
move by the male was likely stimulated by selection for better 
spatial and acoustic resolution for mate choice in multispecies cho-
ruses. At least three variations in female activities can be recog-
nized in what may be a logical progression: (1) a female goes to a 
male on an elevated perch and the amplexed pair returns to the 
water to oviposit (e.g., Hyla avivoca and H. cinerea; the female is 
not required to collect cloacal water for egg hydration), (2) a fe-
male goes to an elevated male and the amplexed pair returns to the 
water so that the female can gather cloacal water to hydrate eggs 
before returning to an elevated site for oviposition (e.g., 
Pachymedusa dacnicolor; Bagnara et al. 1986), and (3) a female 
goes to an elevated male and oviposits at an arboreal site (e.g., 
several dendrobatids and leptodactylids). In the third case, the 
female's actions prior to traveling to the male and/or the charac-
teristics of the eggs must have evolved relative to the other two 
cases. In the absence of prior changes in eggs or development, we 
assert that none of these situations is a precursor to direct devel-
opment. Analyses by Roberts (1994) showed that arboreal eggs 
evolved independently at least 10 times in Anura, that this mode 
evolved within lineages having both aquatic and terrestrial ovipo-
sition sites, and that it sometimes reverted to the presumed ances-
tral state. The hypothesis that this mode evolved in response to 
intense predation in aquatic systems was not supported (Roberts 
1994). 

We suggest that at least minor changes in egg energetics, egg 
jelly, and developmental trajectories must precede ovipositional 
changes for a pathway to lead to a total escape from the aquatic 
system. Developmental changes indicative of increased yolk den-
sity (e.g., Chipman et al. 1999) occur in numerous taxa, but we 
have little understanding of the relationships among ovum sizes, 
yolk gradients, or energy contents (Thibaudeau and Altig 1999; 
see Komoroski and Congdon 2001). Larger eggs result in larger 
larvae that maintain their size and growth advantages throughout 
their ontogeny (e.g., Dziminski and Afford 2005), but we have 
little idea which characteristics of a large egg promote these re-
sponses. A proportional increase in energy content is presumed, 
but this, and variations in other kinds of maternal provisioning, 
need verification among taxa representing diverse breeding modes. 

Is the embryology of direct development more expensive than 
exotrophic development and is the increase in yolk in large, di-
rect-developing eggs intended for embryological or posthatching 
development? Physical factors associated with being in air, en-
ergy sources and RNA transcripts provided by the mother during 
vitellogenesis, and provisioning of posthatchlings that are some-
times very small (e.g., hatchling Sooglossus gardineri are ca. 1 
mm SVL; pers. observ.) are important factors to consider. Knowl-
edge of the kinds and amounts of maternal provisioning of eggs 
from species that represent a number of reproductive modes are 
needed before we can start to understand the energetics of devel-
opment. Changes in breeding mode likely occur only when a num-
ber of factors occur collaboratively, if not synergistically. For ex-
ample, we reject the idea that arboreal foam nests involving nu- 

merous small eggs could be a precursor to direct development 
(Bossyut and Milinkovitch 2000). In this case, the eggs are out of 
water, but none of the other factors we consider required for the 
transition to direct development is present. This disagreement il-
lustrates that we do not know enough about the probable sequence 
or many interactions of adults, ova, and development underlying 
such a transition in reproductive mode. 

We suggest that the multiple occurrences of nidicoly represent 
independent truncations of normal development, but the specific 
benefits of these developmental modes remain unclear. Although 
nidicolous species likely share some of the presumed fitness ben-
efits of arboreal eggs or direct development, we suggest that 
nidicoly has no developmental, genetic, or evolutionary associa-
tions with the other two modes. The details of a nidicolous ontog-
eny surely proceeds by patterns similar to typical larvae, whereas 
direct development involves a highly modified developmental 
pattern that does not involve developmental truncations, at least 
of similar kinds; nidicolous larvae likely are paedomorphic prod-
ucts of more modest regulatory changes (see below) while not 
violating metamorphic constraints required to recover a frog 
morphotype. If we knew which characters are affected to what 
degree and in what sequence or associations (see Thibaudeau and 
Altig 1999), then we would know the primacy of developmental 
occurrences, their developmental integration, and thus the rela-
tive degree of the truncation. 

Direct development is different from the development of 
exotrophic tadpoles in a biphasic life cycle in many ways beyond 
the obvious developmental differences and the retention of a subtle, 
thyroid-based metamorphosis (Callery and Elinson 2000). Such 
differences include a precocial neural tube anatomy (Schlosser 
2003), a different mode of abdominal wall formation (Elinson and 
Fang 1998), limb development in the absence of an apical ecto-
dermal ridge (Richardson et al. 1998), and at least three types of 
tail development (i.e., small tails, with small fins, flexed ventrally, 
some myobatrachids (M. Anstis, pers. comm.); larger tails with 
large fins, flexed ventrally, some microhylids (pers. observ.); and 
larger tails with large fins, flexed laterally, some leptodactylids 
(Townsend and Stewart 1985). Admittedly our perspectives are 
myopic because most data are based on one species of 
Eleutherodactylus. 

The unusual embryology (Elinson and Del Pino 1985), devel-
opment (Wassersug and Duellman 1984), and unique bell gills of 
amphignathodontids (sensu Frost et al. 2006), although based 
largely on studies of one species of Gastrotheca, represent per-
haps another form of endotrophy besides those discussed above. 
In no other genus is there a scattering of froglet-producing and 
tadpole-producing species. Wassersug and Duellman's (1984) sug-
gestion that tadpoles are produced by some form of truncation of 
the froglet-producing program is debatable, but at least the repro-
ductive diversity in this genus suggests that a variety of develop-
mental programs can be switched rather easily, or often, among 
members of some lineages. 

The primary alternative hypothesis for the origin of direct de-
velopment is: although unknown selective pressures acted on pre-
requisites (e.g., ovum characteristics), the actual originations of 
direct development did not involve selection. The presumed switch 
from exotrophic tadpoles to direct development most likely oc-
curred via major regulatory gene(s) deep within the developmen- 
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tal cascade, and the wide-ranging occurrences of direct develop-
ment among families suggests that the genomes of all frogs con-
tain the basic components of this developmental program. The 
origin of this novel embryogenesis must have been associated with 
a release from the developmental bias or constraint that governed 
the biphasic life cycle. There is no need to invoke gradual change 
via small multiple steps, each selected along the way. Instead there 
could have been a single, radical developmental change that by-
passed the typical larval stage. Concomitant with that change, an 
independently evolved novel egg phenotype allowed the first di-
rect developer to succeed, and selection would operate after the 
fact to maintain the novel embryogenesis. The release from the 
developmental bias can be viewed simply as the removal of barri-
ers to developmental experimentation in contrast to some direc-
tional process. From this perspective, we should expect to find the 
various novel phenotypes that have subsequently evolved. 

Did these genetic programs evolve in salientian (sensu Cannatella 
and Hillis 1993) life histories or are they even older? Direct de-
velopment occurs in salamanders and caecilians, although the ac-
tual ramifications of it vary because of developmental patterns 
unique to each group. Drastic changes in structural genes were 
likely not required, thus the end product only allowed those taxa 
involved to expand into new reproductive niches. Viewing the 
morphologies of the three developmental deviations described 
above in a series from least-to-most modified (assuming we had 
the data to do this), would show the various potentials of develop-
mental genetics but no corresponding phylogenetic affinities among 
grades. None of the three grades seemingly provides the requisite 
morphologies from which any of the other two could be derived. 

Our proposal was generated from an observation and a presump-
tion. Direct development has evolved numerous times (e.g., 
Marmayou et al. 2000 for a specific example) with many com-
monalities and differences across taxa. Conversely, the multiple 
occurrences of this developmental pattern based on successfully 
coordinated point mutations seem less plausible than being caused 
by basal regulatory changes (see above). The alternative, which 
cannot be resolved because of our paltry database, that the pre-
sumed similarities in morphology, behavior, and physiology of 
direct developers are produced by some unknown number of con-
vergent genetic manipulations, seems equally unlikely because of 
the complexity of the many developmental changes. 

If anuran development is capable of switching from exotrophic 
to endotrophic development by a yet unknown mechanism, per-
haps the reverse occurs. Could the morphological oddities of 
exotrophic microhylid tadpoles (e.g., Wassersug 1989) be an ex-
ample of an exotrophic tadpole with endotrophy in its ancestry? 
Thus, do all tadpoles have the same phylo-developmental history? 
Such initially outlandish scenarios gain credence in light of dis-
cussions (e.g., Chippindale et al. 2004; Mueller et al. 2004) that 
suggest developmental switches within lineages. Even though these 
particular cases involve salamanders wherein the direct develop-
ers are not nearly as divergent from typical cases as occurs in frogs, 
the genetic bases for such modifications are at least present in the 
genome of amphibians. 

Other research fields may offer insights into the developmental 
patterns of direct development and its origins. For example, an 
exotrophic larva is immunocompetent, but it must reduce its im-
munocompetence by eradicating certain larval lymphocytes to  

avoid autoimmune responses when novel proteins appear at meta-
morphosis (Rollins-Smith 1998; Ruben et al. 1989). Direct devel-
opment may be a means of avoiding metamorphic antigens with-
out the hazards of immunosuppression. Model-based studies of 
metamorphic immunosuppression do not include information on 
direct developers. Also, if direct development involves upregulation 
of gene expressions, the energetic costs (Wagner 2005) may be an 
influential factor. Next, Galis et al. (2003) suggested that limb 
regeneration occurs readily in amphibians but not other tetrapods 
because the late development of the limbs removes a constraint of 
being associated with the development of the main body axis. If 
true, the patterns of limb regeneration (see Alvarado 2000; Brockes 
et al. 2001) in direct developers, whose limbs develop concur-
rently with the body axis, may more closely resemble the devel-
opmental patterns of reptiles. Last, certain marine invertebrates 
with varied developmental patterns have been studied in more detail 
than amphibians. For example, Strathman et al. (2002) noted that 
embryos that experience parental care develop more slowly than, 
in their case, free-living, planktonic forms. More informatively, 
these researchers suggested that slower development may permit 
compensation for less maternal investment of rate-limiting mate-
rials to the eggs and correction of developmental errors. This is 
the reverse of the common assumption (e.g., Dziminski and Alford 
2005) that the large eggs of direct developers are better provi-
sioned, and parental care was suggested as the equalizing factor. 

The typically low species diversity among direct-developing lin-
eages suggests that these developmental patterns are not entirely 
successful. The extant taxa could be the surviving members of 
larger assemblages in the past, but the fact that ca. 44% of the 
direct-developing taxa are not monophyletic with other direct-de-
veloping lineages suggests that selection did not produce the loss 
of the aquatic tadpole stage. Selection undoubtedly has maintained 
these lineages, but we argued above that the required embryologi-
cal changes were not borne from selective forces per se. Species-
rich exceptions may involve undetected developmental improve-
ments over the clades with fewer species, or speciation in these 
lineages perhaps is not influenced by the success of their develop-
mental modes. 

Examples from the rapidly growing evolutionary and genetic 
literature give us a viewpoint from which to discuss new hypoth-
eses. We do not propose actual mechanisms that may have been 
instrumental in the originations of any of the three developmental 
grades discussed here, but it is obvious that we are gaining access 
to relevant mechanisms that appear to give natural selection much 
more latitude to operate on a faster time scale. Arthur (2002) pro-
posed the "biased embryo" hypothesis (i.e., the tendency for de-
velopmental systems to produce variant trajectories in some di-
rections more readily than others) with four organismal levels of 
reprogramming that act as partners with selection. Fondon and 
Garner (2004) proposed that gene-associated tandem repeat ex-
pansions and contractions in Hox-family genes could promote rapid 
morphological change. Building on these studies, Ruden et al. 
(2005) hypothesized that stressors could be the trigger. Dehydra-
tion and thus ion balance, gas exchange, immunological factors, 
and changes in egg provisioning are possible options for stressors 
in the cases discussed here. The Bmp4 gene (Abzhanov et al. 2004; 
Albertson et al. 2005) is an interesting candidate for developmen-
tal adjustments in both direct-developing and typical amphibian 
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larvae. 
Evolutionary and developmental geneticists should be aware 

that natural experiments in amphibian developmental patterns are 
awaiting explanations; there are frogs other than Xenopus that are 
strange in more interesting ways. 
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Since the 1970s the Northern Leopard Frog (Rana pipiens) has 
experienced significant declines in the western United States and 
Canada (Clarkson and Rorabough 1989; Corn and Fogelman 1984; 
Corn et al.1989; Hayes and Jennings 1986; Leonard et al. 1999; 
Orchard 1992; Roberts 1992; Wagner 1997). In western Montana, 
Northern Leopard Frogs were not detected at 31 historical sites 
and 1,324 non-historical sites, about half of which were consid-
ered suitable for R. pipiens, surveyed between 1997 and 2002 
(Werner 2003). During these surveys, two extant, but previously 
unknown populations, known as the Foy Lakes and Meadow 
Chain-of-Lakes populations, were found (Fig. 1, Werner 2003). 
In 2002 to 2005, we initiated new, more intensive surveys of these 
two populations. Herein, we summarize their recent history (1995-
2001), and from 2002-2005 surveys, we address their geographic 
range, approximate size, and level of reproduction. 

MATERIALS AND METHODS 

The Foy Lakes population is located in Flathead County, Mon-
tana, 2.2 km W of Kalispell, on a chain of four interconnected 
lakes (Fig. 1). The area covers about 7 km 2  and is located mostly 
on private lands with housing developments around some lakes. 
The presence of Northern Leopard Frogs at Foy Lakes was first 
made known to us in 1997. The closest historical record for this 
frog is at Smith Lake National Wildlife Refuge (NWR), approxi-
mately 8 km to the southwest in the same drainage, but the last 
observation of the frog at the refuge was in 1974. Surveys since 
1993 failed to find frogs at the Smith Lake NWR or other nearby 
sites (Werner 2003). 

The Meadow Chain-of-Lakes population (hereafter, "Chain-of-
Lakes") is located 2.5 km S of Eureka in Lincoln County, Mon-
tana (Fig. 2). Chain-of-Lakes is situated on a timbered plateau ca. 
125 m above the Tobacco River Valley. The area covers ca. 64 
km2  with numerous interconnecting lakes, ponds and wetlands 
except during dry years when smaller ponds and interconnecting 
waterways dry up. Historically, Northern Leopard Frogs were 
known from several lakes in the Tobacco River valley 10 km to 
the north, although no frogs were found at those sites in recent 
surveys (Werner 2003). We first observed Northern Leopard Frogs 
at Chain-of-Lakes in 1997. 

We gathered background information prior to 2002 for the Foy 
Lakes and Chain-of-Lakes areas from unpublished surveys done 
by state and federal agencies, by the authors, or by other individu-
als. Most reports were of sporadic surveys made during the spring 
or summer, usually with an objective to determine species rich-
ness, and were conducted by individuals having a wide range of 
experience. Hence, direct comparisons to the 2002 to 2005 sur-
veys were not possible, but the data are included here because 
they provide a historical record and point of reference for discus-
sion. 

Beginning in 2002, our goal was to survey all marshes, ponds, 
and lakes within the Foy Lakes and Chain-of-Lakes areas for 3-4 

FIG. 1. Foy Lakes survey area in western Montana, USA. 
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Fic. 2. Meadow Chain-of-Lakes survey area, Murphy Lake District, 
Kootenai National Forest, Montana, USA. Numbers correspond to sur-
vey sites listed in Table 4. 

consecutive years. Within both areas, we designated each wetland 
type as a separate site. One to six people (usually two to four) 
undertook visual encounter surveys for 15 min to 3 h per site us-
ing methods described by Thorns et al. (1997) and in accord with 
the schedule below. For marshes, ponds, and small lakes, we sur-
veyed the entire perimeter and dipnetted in the shallow water zone 
at regular intervals of about 3 m. The physical size of larger lakes 
and private ownership of shorelines in some instances, required 
that we be selective in choosing what areas to survey around larger 
lakes. Based on our previous experience in this area, we concluded 
that shorelines with steep, abrupt edges or rocky cliffs, and shore-
lines of open sand and gravel with no emergent vegetation, were 
not suitable leopard frog habitat, and hence we did not survey 
them. In the Foy Lakes area, about 50% of the total shoreline 
making up the Upper, Middle and Lower Foy lakes was not sur-
veyed, with about 90% of the un-surveyed area being regarded as 
non-suitable habitat, and about 10% was likely suitable habitat 
but not accessible due to private ownership. In the Chain-of-Lakes 
area, about 15% of the large lake shoreline was not surveyed, 98% 
of the un-surveyed area was regarded as non-suitable habitat, and 
2% was suitable habitat but inaccessible due to private owner-
ship. Larger lakes with only a portion of their shoreline surveyed 
were noted. Surveys at larger lakes were conducted in the same 
manner as ponds and small lakes except for a more sporadic pat-
tern of dipnetting in near-shore zones. 

In 2002, we attempted to survey all sites three times, once in 
early spring during breeding, a second time in late June/early July 
when tadpoles should have been present, and again in late July/ 
early August when new metamorphs should have been present. 
However, some smaller marshes and ponds dried up by June or 
July and all three surveys could not be completed. In 2003 and 
2004, we surveyed the same sites unless they were dry, once in 
late June/early July and again in late July/early August. In 2005, 
we surveyed in late June only those sites where frogs had been  

seen previously. Marshes and ponds that dried each year were re-
corded. During each survey, we assumed frogs were counted only 
once, but this was not verified because frogs were not captured or 
marked. Consequently, we did not attempt to estimate population 
size. 

In 2002, we also conducted auditory surveys at wetlands where 
Northern Leopard Frogs had been sighted in previous years' sur-
veys. We did auditory surveys at night, playing a tape recording of 
Northern Leopard Frog calls while walking slowly around the 
periphery of ponds, or paddling a canoe slowly along the edge of 
larger lakes. 

RESULTS 

Foy Lakes Population.—In 14 surveys conducted between 1997 
and 2001, observers reported Northern Leopard Frogs at five Foy 
Lakes sites (Table 1, Fig. 1). These early surveys reported only 
adults at four sites, but at the fifth site, Lower Foy Lake, 111 juve-
niles and 154 adults were seen in 1998, and 10 egg masses were 
observed during spring 2001. In a late summer survey, however, 
no tadpoles or metamorphs were seen at or near the oviposition 
site, and in 2002 no young frogs were observed, implying that the 
reproductive effort may have failed. The authors of these early 
reports distinguished juveniles from adults based on relative body 
size, but no body lengths were measured. 

During 2002 to 2005, we conducted 39 surveys at seven sites 
involving 46 person-hrs of observation (Table 2). We conducted 
only limited surveys at three, Daley's Pond, Foy Canyon Rd marsh, 
and Herron Equestrian Park because they either dried up by early 
spring or in the case of Herron Equestrian Park, the wetland was 
altered as part of a renovation project (Table 2). Overall, we saw 
Northern Leopard Frogs at three sites (Foy Firehouse Pond, Lower 
Foy Lake, and Middle Foy Lake) with 0 to 12 frogs being ob-
served per survey. Over all four years, the mean detection rate 
was 1.2 frogs per person-hr. We compared data among years at the 
two sites with the highest detection rates (Foy Firehouse Pond 
and Lower Foy Lake, Table 3). June data were chosen because 
they provided the most uniform survey conditions over all four 
years. Averaged together, the detection rate (frogs/person-hr) at 
these two sites was 2.3 in 2002, 5.3 in 2003, 2.0 in 2004, and 1.0 
in 2005 with an overall mean of 3.1. Notable among all surveys 
was our August 2004 sighting of 3 metamorphs and 1 adult at 
Lower Foy Lake, and 4 metamorphs at Foy Firehouse Pond, indi-
cating at least one successful egg-laying event. In 2005, 7 more 
metamorphs were seen at Lower Foy Lake, again indicating at 
least one successful egg-laying event. We saw no frogs at Herron 
Equestrian Park or Upper Foy Lake where adults were reported in 
1997 and 1998 surveys. 

Chain-of-Lakes Population.—In surveys conducted between 
1995 and 2001, Northern Leopard frogs were seen at six sites (Table 
4). Successful reproduction is supported at Chain-of-Lakes prior 
to 2002 as indicated by reports of juveniles at Leopard Ponds in 
1995, 1997, and 1998, tadpoles at Rock Lake in 1996, juveniles at 
Summerville Lake in 1996, and juveniles at Timber Lake in 2000. 
Again, observers distinguished juveniles from adults based on rela-
tive body size, but no body measurements were actually made. An 
egg mass was seen at Leopard Ponds in 1997, but it could have 
been either from a Columbia Spotted Frog (Rana luteiventris) or 
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TABLE 1. Summary of 1997-2001 surveys conducted in the Foy Lakes area (UTM coordinates for Zone 11, NAD 83). "—" indicates site was not 
surveyed until 2002. E = Egg masses; J = Juveniles; A = Adults. 

Site 
Survey 
Years 

No. 
Surveys 

No. surveys 
detecting 
R. pipiens 

Total No. 
Reported 

Daley's Pond (694613mE, 5336976mN) 
Foy Canyon Rd. Marsh (697715mE, 52336341mN) '98 1 0 0 
Foy Firehouse Pond (696252mE, 5339697mN) '98, '01 2 2 9A 
Herron Equestrian Park (696785mE, 5336243mN) '97, '98 3 2 2A 
Lower Foy Lake (695764mE, 5339436mN) '98, '99, '01 6 6 10E, 111J, 188A 
Middle Foy Lake (695614mE, 5338898tnN) '98 1 1 15A 
Upper Foy Lake, SE (696845mE, 5337430mN) '98 1 1 10A 

Totals: 14 12 10E, 111J, 224A 

TABLE 2. Results of 2002-2005 surveys for the Northern Leopard Frog (Rana pipiens) in the Foy Lakes area, Montana, USA. 

Site 

2002 
No. 	No. Frogs/ 

Surveys 	Person-Hr 

2003 
No. 	No. Frogs/ 

Surveys 	Person-Hr 

2004 
No. 	No. Frogs/ 

Surveys 	Person-Hr 

2005 
No. 	No. Frogs/ 

Surveys 	Person-Hr 

2002-2005 Totals 
No. of 	No. Frogs/ 

Surveys 	Person-Hr 

Daley's Pond 2' 0/2 0' - 0' 0' - 2 0/2 = 0.00 
Foy Canyon Rd. Marsh 2b 0/2 lb On OP' 0"  - 3 0/3 = 0.00 
Foy Firehouse Pond 3 6/4 2 13/3 2 4d/2 1 0/1 8 23/10 = 2.30 
Herron Equestrian Park lb 0/1 1 b  0/1 0" 0" - 2 0/2 = 0.00 
Lower Foy Lake' 3 4/5 2 12/3 2 4d/2 1 9'/2 8 29/12 = 2.42 
Middle Foy Lake' 3 0/4 2 1/2 2 0/2 1 0/1 8 1/9 =0.11 
Upper Foy Lake, SE' 3 0/3 2 0/2 2 0/2 1 0/1 8 0/8 = 0.00 
Yearly Totals 17 10/21 10 26/12 8 8/8 4 9/5 39 53/46 = 1.15 
No. of Frogs/Hr. Search = 0.48 = 2.17 = 1.00 = 1.8 

Large lake where only a portion of the shoreline was surveyed; see text for explanation. 
'Number of surveys limited due to wetland drying up, or in the case of the Herron Equestrian Park, a human caused alteration in the drainage. 
'All 4 frogs were metamorphs 
'Includes 1 adult and 3 metamorphs 
'Includes 2 adults and 7 metamorphs 

TABLE 3. Survey results from June, 2002-2005 at the two sites with the highest detection rates of Northern Leopard Frogs (Rana 
pipiens) in Foy Lakes and Meadow Chain-of-Lakes, Montana, USA. Site numbers at Chain-of-Lakes correspond to those shown in 
Fig. 2. 

Site 

2002 
No. Frogs/ 
Person-Hr 

2003 
No. Frogs/ 
Person-Hr 

2004 
No. Frogs/ 
Person-Hr 

2005 
No. Frogs/ 
Person-Hr 

2002-2005 Total 
No. Frogs/ 
Person-Hr 

Foy Lakes 
Foy Firehouse Pond 5/1 9/2 0/1 0/1 14/5 
Lower Foy Lake 2/2 12/2 4/1 2/1 20/6 
Total (Average) (2.33) (5.25) (2.00) (1.00) (3.09) 

Chain-of-Lakes 
No. 3 Morgan Lake 2/4 1/6 0/4 0/5 3/19 
No. 23 Timber Lake 2/5 1/4 0/5 0/5 3/19 
Total (Average) (0.44) (0.20) (0.00) (0.00) (0.16) 
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the Northern Leopard Frog. Observers reported adult frogs at two 
other sites, Frank Lake in 1996 and 1998, and Heather Pond in 
1996, 1998, and 1999. All six sites are within a 4 lcm'area. 

From 2002 to 2005, we conducted 168 surveys at 30 sites in-
volving 724 person-hrs of observation. Limited surveys at 7 of 30 
sites were conducted due to wetland drying, or on a few occa-
sions, temporarily being unable to access a wetland on private 
land (Table 5). During the 2002 and 2003 surveys, we saw only 1 
or 2 adult frogs per survey at Hayes Pond, Morgan Lake, Othorp 
Lake, Frank Lake, Summerville Lake, and Timber Lake, but no 
frogs at these sites during the 2004 and 2005 surveys (Table 5). 
The first three sites, Hayes Pond, Morgan and Othorp Lakes had 
not been surveyed prior to 2002; the last three sites were known to  

have frogs present before 2002 (Table 4). Also, we did not see 
frogs at Rock Lake or Heather Pond where they had been reported 
prior to 2002. We saw 0.02 frogs/person-hr averaged over all four 
years. When considering only the June 2002 to 2005 surveys at 
the two sites with the highest detection rates (Morgan Lake and 
Timber Lake), and combining the results, we saw detection rates 
ranging from 0 to 0.4 frogs/person-hr (Table 3). We saw no eggs, 
tadpoles, or metamorphs at any of the 30 sites during the 2002 to 
2005 surveys. 

DISCUSSION 

Despite using similar survey methods, it is difficult to compare 

TABLE 4. Summary of 1995-2001 surveys conducted in the Meadow Chain-of-Lakes area, Murphy Lake District, Kootenai National Forest, Mon-
tana, USA (UTM coordinates for NAD 83). Site numbers correspond to those shown in Fig. 2. "-" indicates site was not surveyed until 2002. E? = 
egg mass present but uncertain whether it was from R. pipiens or R. luteiventris; T = Tadpoles; J = Juveniles; A = Adults. 

Site 
Survey 
Years 

No. 
Surveys 

No. surveys 
detecting 
R. pipiens 

Total No. 
Frogs 

Reported 

No. 1 Othorp Lake (640059mE, 5412216mN) 
No. 2 Moroth Pond (640459mE, 5412052mN) 
No. 3 Morgan Lake (640983mE, 5411967mN) '98 1 0 0 

No. 4 Turtle Lake (642032mE, 5411880mN) '01 1 0 0 

No. 5 Thirsty Lake Pond (642256mE, 5412902mN) 
No. 6 Thirsty Lake (642647mE, 5412287111N) '96 1 0 0 

No. 7 Pond 7 (643639mE, 5412780mN) '98, '99 2 0 0 

No. 8 Moose Pond (655208mE, 5412398mN) '96, '98, '99 4 0 0 

No. 9 Pond 9 (644037mE, 5412278mN) - 
No. 10 State Pond 10 (644087mE, 5411987mN) '96, '00 2 0 0 

No. 11 State Pond 11 (644227mE, 5411660mN) 
No. 12 State Pond 12 (644101mE, 5411472mN) 
No. 13 Alkthir Pond (642964mE, 5411322mN) 
No. 14 Alkali Lake (5410968mN, 643543mE) '95, '96, '99, '00 4 0 0 

No. 15 Stoeckly Marsh (642831mE, 5410598mN) 
No. 16 Stoekly Lake (643459mE, 5410059mN) 
No. 17 Lost Lake (645492mE, 5409817mN) '95, '96, '00, '01 4 0 0 
No. 18 Rock Lake (646202mE, 5410112mN) '95-'01 7 2 >50T, 3A 
No. 19 Leopard Ponds (646060Em, 5409680Nm) '95-'01 14 8 1E?, 18J 17A 
No. 20 Long Lake (647043Em, 5409554Nm) '01 1 0 0 
No. 22 Nichols Pond (647733Em, 5408919Nm) 
No. 23 Timber Lake (646774Em, 5497671Nm) '00, '01 5 4 16J, 8A 
No. 24 Heather Pond (645643Em, 5409056Nm) '96-'01 9 6 6A 
No. 25 Hayes Pond (646649Em, 5407706Nm) 
No. 27 Frank Lake (646718Em, 5407170Nm) '95, '96, '98-'01 6 3 6A 
No. 28 Summerville Lake (646271Em, 5407017Nm) '96, '98-'01 7 2 >13J, 11A 
No. 29 Pond 29 (647058Em, 5405810Nm) 
No. 30 Toad Farm Pond (646945Em, 5405373Nm) 01 1 0 0 
No. 31 Sec 19 Pond (646583Em, 5405070Nm) 98, '99, '01 3 0 0 
No. 32 Marsh 32 (645181Em, 5406263Nm) 

Totals: 1E?, >50T 
70 25 47J, 51A 
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TABLE 5. Results of 2002-2005 surveys for the Northern Leopard Frogs (Rana pipiens) in the Meadow Chain-of-Lakes area, Murphy Lake District, 
Kootenai National Forest, Montana, USA. UTM's for each site are given in Table 3. Site numbers correspond to those shown in Fig. 2. 

Site 
No. 

Surveys 

2002 
No. Frogs/ 
Person-Hr 

No. 
Surveys 

2003 
No. Frogs/ 
Person-Hr 

No. 
Surveys 

2004 
No. Frogs/ 
Person-Hr 

No. 
Surveys 

2005 
No. Frogs/ 
Person-Hr 

2002-2005 Totals 
No. 	No. Frogs/ 

Surveys 	Person-Hr 

No. 1 Othorp Lake' 3 1/12 2 0/9 2 0/8 0 7 1/29 = 0.03 

No. 2 Moroth Pond 3 0/9 2 0/5 lb 0/1 0 6 0/15 = 0 

No. 3 Morgan Lake 3 2/17 2 1/17 2 0/9 1 0/5 8 3/48 = 0.06 

No. 4 Turtle Lake 3 0/10 1 0/6 2 0/5 0 6 0/21 = 0 

No. 5 Thirsty Lake Pond I' 0/1 Ob — lb 0/1 0 2 0/2 = 0 

No. 6 Thirsty Lake 3 0/16 1 0/9 2 0/16 0 6 0/41 = 0 

No. 7 Pond 7 2 0/4 lb 0/1 Ob 0 3 0/5 = 0 

No. 8 Moose Pond 3 0/7 lb 0/5 2 0/7 0 6 0/19 = 0 

No. 9 Pond 9 2b 0/9 0' — Ob 0 2 0/9 = 0 

No. 10 State Pond 10 3 0/17 lb 0/1 lb 0/5 0 5 0/23 = 0 

No. 11 State Pond 11 2b 0/11 lb 0/2 lb 0/2 0 4 0/15 = 0 

No. 12 State Pond 12 3 0/13 lb 0/4 Oh 0 4 0/17 = 0 

No. 13 Alkthir Pond 2 0/6 0' l b  0/1 0 3 0/7 = 0 

No. 14 Alkali Lake 3 0/26 2 0/18 2 0/17 0 7 0/61 = 0 

No. 15 Stoeckly Marsh 3 0/17 2 0/9 lb 0/5 0 — 6 0/31 = 0 

No. 16 Stoekly Lake' 3 0/11 2 0/9 2 0/5 0 — 7 0/25 = 0 

No. 17 Lost Lake' 3 0/36 2 0/5 2 0/14 1 0/2 8 0/57 = 0 

No. 18 Rock Lake 3 0/35 2 0/12 2 0/7 1 0/4 8 0/58 = 0 

No. 19 Leopard Ponds 3 on 2 0/6 lb 0/2 1 0/3 7 0/18 = 0 

No. 20 Long Lake 3 0/28 2 0/15 2 0/9 1 0/6 8 0/58 = 0 

No. 22 Nichols Pond l b  On Ob  0 1' — 0 1 0/1 = 0 

No. 23 Timber Lake 3 2/17 2 2/3 2 0/7 1 0/5 8 4/32 = 0.13 

No. 24 Heather Pond 3 0/10 2 0/4 lb 0/1 0 6 0/15 = 0 

No. 25 Hayes Pond 3 2/3 lb 0/2 1 0/1 0 — 5 2/6 = 0.33 

No. 27 Frank Lake' 3 0/15 2 1/20 2 0/10 1 0/2 8 1/47 = 0.02 

No. 28 Summerville Lake' 3 1/10 2 0/12 2 0/8 1 0/2 8 1/32 = 0.03 

No. 29 Pond 29 3 0/3 lb 0/1 Ob  — 0 4 0/4 = 0 

No. 30 Toad Farm Pond 3 0/5 2 0/7 2 0/3 0 7 0/15 = 0 

No. 31 Sec 19 Pond 3 0/4 lb 0/1 Ob 0 4 0/5 = 0 

No. 32 Marsh 32 lb 0/1 lb 0/2 2 0/5 0 4 0/8 = 0 

Yearly Totals 80 8/361 41 4/185 39 0/149 8 0/29 168 12/724 = 0.02 

= 0.02 = 0.02 =0 =0 

'Large lake where only a portion of the shoreline was surveyed; see text for explanation. 
b Number of surveys limited due to wetland drying up, or temporarily unable to gain access from private owner at the time of surveying. 

the Foy Lakes and Chain-of-Lakes populations directly. Chain-
of-Lakes covers nine times the area of Foy Lakes and habitat dif-
fers between these locations. Further, we conducted 168 surveys 
in 724 hours at 30 Chain-of-Lakes sites, and only 39 surveys in 46 
hours at seven Foy Lakes sites. Nevertheless, frogs were encoun-
tered more frequently at Foy Lakes than Chain-of-Lakes, but de-
tection rates were relatively low at either location. 

The existing Foy Lakes population appears to be centered at 
Lower Foy Lake and Foy Firehouse Pond (Fig. 1). June data at 
these two sites showed more frogs were present in 2003 (21) than 
in other years (7 in 2002, 4 in 2004, and 2 in 2005; Table 3). The 
most significant observation may be the presence of metamorphs 
in both 2004 and 2005. The last time eggs were observed at either 
site was at Lower Foy Lake in spring 2001, but no metamorphs 
were seen afterwards. The last year juveniles were observed at 

Lower Foy Lake was 1998. Since only a few metamorphs were 
seen in 2004 (3) and 2005 (7), it is possible that only a single egg-
laying event occurred each year. The distance between Lower Foy 
Lake and Foy Firehouse Pond is 0.4 km so it is possible that 
metamorphs at both locations originated from the same oviposi-
tion site. Given the four year survey period and extensive surveys 
covering 90% or more of suitable habitat, the Foy Lakes popula-
tion within the wetlands appears to be very small, consisting mostly 
of adults, and showing limited reproduction from 2002 to 2005. 
The results from all or any one survey provide only a partial pic-
ture of the total population present at that time, and given un-
knowns regarding dispersal, the total size and age distribution of 
the Foy Lakes population remains unknown. 

At Chain-of-Lakes, our original impression was that the exist-
ing population was centered at Timber Lake because all previous 
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observations had come from that area (Fig. 2). However, our 2002 
and 2003 surveys showed frogs present in the northwest corner at 
Othorp and Morgan Lakes. Further evidence for a more widespread 
distribution came in 2005 when 3 adult frogs and possibly tad-
poles (they could have been Columbia Spotted Frog) were seen 8 
km to the west of Othorp Lake, at Phills Lake, which was out of 
our survey area. A previous survey at Phills Lake in 2001 was 
negative for Northern Leopard Frogs. The current situation at 
Chain-of-Lakes is difficult to assess. Certain indicators of popula-
tion success seem to show a downward decline (no evidence of 
reproduction at any sites during the 2002 to 2005 surveys, a total 
absence of frogs in 2004 and 2005 at sites they had been seen at in 
2002, 2003, or earlier, and overall the low number of frogs seen). 
Still, there are wetlands surrounding Chain-of-Lakes that could 
be harboring frogs (e.g., Phills Lake). Additional surveys over a 
larger areas is warranted before conclusions can be drawn regard-
ing the status of the Northern leopard Frog at Chain-of-Lakes. 

There is evidence that the chytrid fungus (Batrachochytrium 
dendrobatidis) is a factor in the decline of some amphibians in the 
western United States (Bradley et al. 2002; Carey et al. 1999, 2003; 
Davidson et al. 2003; Muths et al. 2003; Ouellet et al. 2005). One 
of six animals from Foy Lakes tested positive for chytrid fungus 
in 2004 (PCR assay; Pisces Molecular LLC, 2200 Central Av-
enue, Suite F, Boulder, Colorado 80301-2841, USA). No animals 
have been tested at Chain-of-Lakes. Given the small number of 
frogs observed and their fragmented distribution, it is possible that 
the Foy Lakes and Chain-of-Lakes populations may be remnants 
of larger populations that have succumbed to fungal infections. 
Given the close proximity of Foy Lakes to the Smith Lake NWR, 
and the latter's extensive wetlands and historical records, re-sur-
veys and fungal testing at the refuge would seem advisable. North-
ern Leopard Frogs may have been overlooked in earlier surveys 
because of small numbers. Similarly, re-surveys of sites in the 
Tobacco River Valley are warranted now that we know frogs oc-
cupy the nearby Chain-of-Lakes. 

At this point, prognosis for survival of the two populations is 
uncertain. The Confederated Salish and Kootenai Tribes Wildlife 
Management Program on the Flathead Indian Reservation, 130 
km to the south of Foy Lakes, is currently involved in a Northern 
Leopard Frog reintroduction project. Hopefully the success of this 
project, a rebound from one or both of the remaining populations 
in our study area, or perhaps discovery of other unknown popula-
tions will contribute to the persistence of the Northern Leopard 
Frog in western Montana. 
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The Frog Embryo Teratogenesis Assay — Xenopus (FETAX) is 
a 96-hr whole embryo teratogenesis test useful for detecting de-
velopmental toxicants in the environment (Bantle et al. 1994). The 
versatility of FETAX allows it to be used in screening pure and 
complex mixtures, toxicity reduction assays, determining struc-
ture-activity relationships, examining metabolism of teratogens, 
and investigating mechanisms of teratogenesis at the molecular 
and cellular levels (Bantle 1995). Adult Xenopus are generally easy 
to maintain in captivity and can be bred effectively using human 
chorionic gonadotropin (HCG). Standardized methods for gen-
eral housing of adults have been developed (ASTM 1991). These 
standards recommend a 12 h day/12 h night photoperiod, water 
temperature should be 23°C, and densities of four to six frogs per 
1800 cm2  of water surface area. The sides of aquaria are to be at 
least 30 cm high and opaque with the water depth 7-14 cm. 

During oviposition ASTM (1991) recommends use of 10-20 L 
glass aquaria fitted with 1-cm mesh suspended about 3 cm from 
the substrate. This allows the eggs to fall through the mesh where 
adults will be unlikely to ingest or damage them until removal by 
the investigator. Recommended mesh is currently nylon or plas-
tic. Using glass aquaria can be dangerous as these can easily break 
and develop leaks during handling. It is also possible for the frogs 
to get under the mesh and drown, or damage and ingest eggs. 

The standards provide for a second method in which the frogs 
are housed in two plastic dish pans at least 38 cm x 38 cm (1444 
cm2). These are stacked inside each other. The uppermost pan 
should be manually perforated with holes using a 1.5 cm cork-
borer or other similar device. This is somewhat better than using 
aquaria. There is little risk of breakage and the frogs cannot be-
come trapped in the egg chamber. Drilling the holes can be an 
arduous task and hole-placement must be done carefully to avoid 
extensive plastic bridges where eggs can attach themselves and 
later be destroyed. 

The Rayburn laboratory has determined that sifting cat litter 
boxes (Fig. 1) provide a safe, effective alternative to either of the 
previous methods for housing Xenopus during oviposition. These 
containers have served well for breeding over 100 frogs in the last 
five years. Sifting cat litter boxes can be purchased at discount 
stores for around US $6.00. These containers are opaque and made  

of plastic, per ASTM (1991) recommendations and leak-proof. 
Each set comes with two pans, a sifting grate, and an open lid 
(Fig. 1). 

The pans have a base area of 1260 cm 2  (30 x 42 cm), 184 cm2 
 smaller than the ASTM (1991) standard. Each pan is 9 cm deep, 

allowing a water depth of around 7-8 cm, within the standard rec-
ommendations. One of these pans serves as the base housing the 
frogs. The sifting mechanism, intended for use to remove cat fe-
ces from the litter, is seated inside the base tray. The base of the 
sifting mechanism is composed of a plastic grate with consistent 1 
x 2 cm holes. The grate provides adequate safe passageway for 
the majority of eggs to fall through. The space between the top of 
the grate and the bottom of the base-pan is sufficient (1-2 cm) to 
protect eggs from the adults. The lid provided with this kit (Fig. 
1) sits on top of the base-pan. It projects 7 cm above the base pan. 
When the second pan is inverted and placed on top of the "lid," it 
provides an effective cover to prevent escapes and light penetra-
tion. Maintaining a dark environment is important to encourage 
these frogs to oviposit. The current model of sifting litter box has 
holes drilled on either side so that the whole assembly could be 
locked or otherwise fastened together to avoid escape or tamper-
ing. If similar models do not have these holes they would be easy 
to install with a small drill or cork-borer. 

The eggs will stick to the bottom pan and can be easily removed 
using an inverted plastic petri dish to scrape them from the base. 
Eggs that stick to the grate can be removed in two ways. The first 
method is to use forceps or probes to remove eggs from the grate 
manually. This takes quite a bit of time. The second method in- 

Flo. 1. Sifting cat litter boxes in use as oviposition chambers for ob-
taining eggs from Xenopus for use in FETAX: A) eggs beneath grate; B) 
cover pan; C) clamping lid; D) base pan. 
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volves using a dilute L-Cysteine solution. Drain water from the 
assembly until it is just covering the grate. Then add about 100 ml 
of 2% L-Cysteine (CAS #52-90-4, ASTM 1991). Gently stir or 
rotate the assembly (60 rpm on a rotary shaker). Embryos will fall 
from the grate into the bottom of the assembly in 20-60 minutes. 
Embryos will still have an inner jelly coat present. These embryos 
can be removed to a flask and dejellied using normal FETAX pro-
cedures except the time will be much shorter. 

We recommend this technique to researchers for housing Xeno-

pus during oviposition. The quantity and quality of eggs collected 
using this method is as good as with any of the standardized tech-
niques, but without the problems outlined above. This method will 
recover 100% of eggs laid with little difficulty. There is little op-
portunity for adults to damage the eggs once they are laid, and this 
method provides a safe housing arrangement for adults during this 
period. This method might also be useful with other species of 
amphibians, especially those that lay dispersed eggs clutches. 
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Belize: Columbia Forest Reserve. Illustrations by Julian C. Lee. 

NATURAL HISTORY NOTES 

Instructions for contributors to Natural History Notes appear in Volume 
37, Number I (March 2006). 

CAUDATA 

PLETHODON HUBRICHTI (Peaks of Otter Salamander). RE-
PRODUCTION. On 26 May 2005, while conducting a mark-re-
capture study in the contact zone for Plethodon hubrichti and P. 
cinereus, we discovered a P. hubrichti egg cluster under a rock 
imbedded in the soil. This is the first time a nest has been seen for 
this species (Petranka 1998. Salamanders of the United States and 
Canada. Smithsonian Inst. Press, Washington, D.C. 587 pp.). Our 
study site (10 m x 10 m) is located near Onion Mountain, Bedford 
County, Virginia (USA). The egg cluster was attached to the top 
of a small cavity in the soil beneath the rock. Ten eggs were vis-
ible (2-3 additional eggs were likely in the center of the cluster 
but could not be seen without disturbing it) and the diameter of 
each of three eggs was 5.5 mm. Because the site was examined 
previously on 20 May 2005, it is likely the eggs were laid between 
20-26 May. A brooding female was found attending the eggs dur-
ing the initial and three subsequent site visits. She consistently 
retreated deeper into the crevice upon removal of the cover rock. 
On 7 July 2005, embryos with clearly visible eyes were moving 
within the eggs. Hatchlings were discovered clustered around the 
remains of the egg mass during a site check on 30 July 2005. Ad-
ditional neonates were seen (N = 12) elsewhere on our site on 19 
August 2005. It is likely that other nests were located either under 
large rocks that we could not move or below ground, since a total 
of 79 adult P. hubrichti had been marked on our site that year. The 
egg number and size, as well as the behavior of the brooding fe-
male, are similar to those noted for P. cinereus (Petranka, op. cit.). 
All neonates observed in this and another long-term study on tim-
bering impacts (Reichenbach and Sattler, pers. obs., N = 126) were 
noted to be dark brownish-gray in coloring, bearing no distinct 
marks or color spots. This is in contrast to the description in 
Petranka (op. cit.), which states "hatchlings have a distinct dorsal 
stripe consisting of reddish spots." We have also noted that the 
characteristic brassy flecking on the dorsum of this species ap-
pears when the animals are ca. 25 mm SVL. 

Submitted by ANDREW KNIOWSKI and NORMAN 
REICHENBACH, Department of Biology, Liberty University, 
Lynchburg, Virginia 24502, USA (e-mail: nreichen@liberty.edu).  

ANURA 

ATELOPUS VARIUS (Variable Harlequin Frog) and ATELOPUS 
ZETEKI (Panamanian Golden Frog). ECTOPARASITES. 
Atelopus varius and Atelopus zeteki are critically endangered 
(IUCN, Conservation International, and NatureServe. 2004. Glo-
bal Amphibian Assessment. www.globalamphibians.org  4 April 
2005) species known from premontane and lower montane wet 
forests and rainforests of the Atlantic and Pacific versants of the 
cordilleras of Costa Rica and Panama (Savage 2002. The Am-
phibians and Reptiles of Costa Rica. Univ. Chicago Press, Chi-
cago, Illinois. 934 pp.; Dunn 1933. Occas. Pap. Boston Soc. Nat. 
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Hist. 8:65-79). Here we report the first observations of parasitism 
of A. varius and A. zeteki by ticks of the genus Amblyomma. 

During monitoring studies of A. zeteki and A. varius in the Prov-
inces of Panama and Cocle„ ticks of the genus Amblyomma were 
observed parasitizing two female A. zeteki and one male and one 
female A. varius. These frogs were also observed to have numer-
ous circular, raised scars on the venter, and less often on the dor-
sum, presumably due to previous tick infestation. An additional 
five females and one male A. zeteki were observed with similar 
scars but were not harboring ticks at the time. Three of these ticks 
were identified by RGR as larval (2) and nymphal (1) life stages 
of the genus Amblyomma. However, as none of these ticks were 
adult, identification to species was not possible and these speci-
mens shall hereafter be referred to as Amblyomma sp. 

The observations of ticks on A. zeteki were made by CLR and 
NEK in December 2004 and January 2005 (early dry season) dur-
ing peak breeding activity, when the sex ratio was strongly male 
biased (ca. 1.8:1, CLR unpubl. data). However, of the seven frogs 
of this population observed with ticks and/or tick scars, six were 
female, indicating that the incidence of ectoparasitism by Amblyo-
mma sp. on A. zeteki is likely higher for females than for males. 
This pattern could be produced if females and males are associ-
ated with different microhabitats outside the breeding season, or 
have different home ranges, or if females are longer lived than 
males and thus are exposed to ticks over a longer period of time. 
However, we have insufficient data to properly test these hypoth-
eses. In contrast, in observations of two individual A. varius made 
by EJG in December 2002, one was male (four ticks on venter) 
and the other was female (35 ticks over all surfaces of the body). 
We have no information on sex ratio or the prevalence of scars at 
this site although scarred individuals were seen. It should be noted 
that many Neotropical amblyommines, especially the ubiquitous 
Amblyomma cajennense, are extremely abundant as immatures 
during the dry season, when a great range of hosts may be fre-
quently and heavily attacked (Fairchild et al. 1966. In Wenzel and 
Tipton [eds.], Ectoparasites of Panama, pp. 167-219. Field Mus. 
Nat. Hist., Chicago, Illinois). Also, preimaginal tick populations 
are typically overdispersed (clumped), so that the odds of encoun-
tering them are not the same for all members of a host population 
(Robbins et al. 1998. J. Parasitol. 84:1303-1305). 

The presence of numerous (up to 50) scars, presumably from 
previous infestation, on individual frogs suggests that 
ectoparasitism by Amblyomma sp. does not always cause mortal-
ity in A. varius and A. zeteki. However, six of the nine tick-in-
fested and/or scarred frogs, when compared to a regression of 
weight against length (SVL), hereafter body condition, were found 
to be among the lowest 10% of the expected body condition dis-
tribution for their respective populations, indicating that tick in-
festation may carry a fitness cost for these frogs. The two other 
females and one male were among the middle 50% in body condi-
tion; however, these three individuals were also the smallest in 
body size (and therefore likely the youngest) and less extensively 
scarred than the other four females, which could account for their 
relatively good health. 

Amphibian hosts of both ticks are chiefly true toads of the ge-
nus Bufo, especially the widely introduced Cane Toad, B. marinus, 
although A. dissimile has been collected from B. fustiger and B. 
schneideri (Cerny 1967. Wiad. Parazyt. 13: 533-537; Walton 1946. 

J. Parasitol. 32 [sect. 2, supp.]:18-19), while A. rotundatum has 
been reported from B. arenarum and B. granulosus (Diaz-Ungrfa 
1957. Rev. Sanid. Asist. Soc. 22:457-467). Atelopus spp. are also 
members of the Bufonidae, but to our knowledge, this is the first 
report of parasitism by ticks of the genus Amblyomma on another 
bufonid genus. 

We thank the Autoridad Nacional del Ambiente (ANAM) of 
Panama for permission to study A. varius and A. zeteki as well as 
the Smithsonian Tropical Research Institute (STRI) in Panama for 
logistical support. This work was completed with applicable fed-
eral and international permits and in compliance with guidelines 
of the Institutional Animal Care and Use Committee (IACUC 
#8831, University of Michigan). 

Submitted by CORINNE L. RICHARDS, University of Michi-
gan Museum of Zoology, Division of Herpetology, 1109 Geddes 
Ave., Ann Arbor, Michigan 48109, USA (e-mail: 
clrichar@umich.edu);  NANCY E. KARRAKER, Department of 
Environmental and Forest Biology, 350 Illick Hall, SUNY Col-
lege of Environmental Science and Forestry, Syracuse, New York, 
13210, USA; EDGARDO J. GRIFFITH, Estafeta Universitaria, 
Facultad de Ciencias Naturales Exactas y Tecnologia Ciudad 
Panama, Panama. Departamento de Zoologia; and RICHARD G. 
ROBBINS, Walter Reed Army Medical Center, Washington, DC, 
20307-5001, USA. 

BUFO A. AMERICANUS (Eastern American Toad). LEUCISM. 
Leucism is an autosomal recessive gene mutation in which ani-
mals lack functional melanophores and xanthrophores and pos-
sess minimal iridophores. The skin appears solid white with no 
pattern, but pigmentation is retained in the eyes (Bechtel 1995. 
Reptile and Amphibian Variants: Colors, Patterns, and Scales. 
Krieger Publ. Co., Malabar, Florida. 206 pp.). Complete albinos, 
partial albinos, and leucistic specimens have been observed for 
many species of North American amphibians and reptiles (Brame 
1962. Abhandl. Und Bet fiir Naturk. Und Vorgesch. 11:65-81; 
Drykacz 1981. SSAR Herpetol. Circ. 11.31 pp.; Harris 1970. Bull. 
Maryland Herpetol. Soc. 6:21-27; Hensley 1959. Publ. Mus. 
Michigan St. Univ. 1, 159 pp.). 

A leucistic adult female Bufo a. americanus (SVL 61 mm) was 
discovered in a partially wooded area near Sylva, Jackson County, 
North Carolina (35°22.5'N, 83°13.5'W) on 12 Oct 2004. It was 
subsequently transported to the Highlands Biological Station in 
Highlands, Macon County, North Carolina where it continues to 
survive in captivity. Although the eyes are dark, the skin of this 
individual is translucent white, and internal organs are clearly vis-
ible when it is backlit. Several photographs of this specimen were 
taken and are on file at HBS. 

Although B. americanus is well-studied and widely distributed, 
I have found reports of abnormal pigmentation in this species only 
from central Kentucky (L. Hafley, pers. comm.) and northern Vir-
ginia (Bulmer 1975. Virginia Herpetol. Soc. Bull. 78.7) Similar 
appearing specimens of B. fowler/ have been collected from Wake 
County, North Carolina in 1965 (NCSM 3884; Palmer and Braswell 
1980. Brimleyana 3:49-52), and from Randolph County, North 
Carolina in 2005 (A. Braswell, pers. comm.), but to my knowl-
edge this is the first record of leucism in B. americanus from west- 
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ern North Carolina. 
I thank Alvin Braswell of the North Carolina Museum of Natu-

ral Sciences for his assistance. 

Submitted by M. PATRICK BRANNON, Highlands Biologi-
cal Station, P.O. Box 580, 265 Sixth Street, Highlands, North Caro-
lina 28741, USA; e-mail: pbrannon@email.wcu.edu.  

BUFO BERGI (NCN). REPRODUCTION. Bufo bergi is 
associated with the flood plains of the Parana and Paraguay rivers 
in northern Corrientes, eastern Chaco, Formosa, and northern and 
eastern Santa Fe, Argentina, and in adjacent southern Paraguay 
(Frost 2004. http://research.amnh.org/herpetology/amphibia/  
index.html). Few data are available to describe the reproductive 
traits of B. bergi. Fifteen individuals were captured in rice field 
habitat in Estancia La Norah (27°47'S, 58°46'W), 30 km S of 
Corrientes City, Corrientes Province, Argentina. Males (N = 10) 
were collected between 1 Nov 2001 and 5 Nov 2003; females (N 
= 5) were collected between 14 Oct 1999 and 19 Nov 2003. 
Specimens were captured in roadside ditches between 1800 and 
2000 h, preserved in 10% formalin, and deposited at CECOAL 
(Centro de Ecologia Aplicada del Litoral). Males measured: 33.3-
40.5 mm SVL (mean 36.6; SD 2.4; CV 6.6%), body mass (BM) 
was 3.7-8.5 g (mean 6.2; SD 1.5; CV 24.9%); testes mass was 
less than 0.01 g. Testes were white in color and somewhat 
cylindrical in form. Females measured: 33.1-43.1 mm SVL (mean 
40.4; SD 4.7; CV 11.6%), net body mass (BM) (body mass - ovary 
mass) was 5.1-9.8 g (mean 6.9; SD 2.0; CV 29.2%); ovary mass 
(OM) was 0.46-1.5 g (mean 0.7; SD 0.46; CV 62.5%); ovarian 
complement (OC) (number of mature ova) was 1043-2490 (mean 
1751.8; SD 435.5; CV 24.9%); mature ova diameter (OD) was 
0.30-0.7 mm (mean 0.5; SD 0.06; CV mean [5 females] 11 . 17% ; SD  
= 2.2%; N = 500); reproductive effort (RE) (ovary mass/body mass 
%) was 4.7-19% (mean 10.7%; SD 5.4%; CV 50.1%); ovarian 
size factor (OSF) ([ mean0C * mean0D] / meanSVL 

gravid females) (
Duellman 

and Crump 1974. Occas. Pap. Mus. Nat. Hist. Univ. Kansas. 23:1-
40) was 18. Ova were dark pigmented. 

The differences in SVL and BM (net body mass for females) 
between males and gravid females were not significant (SVL 
[Mann-Whitney U-Test = 38.00; p = 0.11]; BM [Mann-Whitney 
U-Test = 29.00; p = 0.62]). Bufo bergi is an explosive breeder 
with breeding activity lasting one to a few days, with synchronous 
arrival of males and females. Table 1 summarizes the morphomet-
ric and reproductive features of males and females used in this 
study. 

We thank Marta I. Dure for help with laboratory and fieldwork 
and CONICET for funding this study. 

Submitted by EDUARDO F. SCHAEFER (e-mail: 
eclschaefer247@yahoo.com.ar)  and ARTURO I. KEHR (e-mail . 

 arturokehr @ yahoo. c om. ar), CECOAL-CONICET, C . C. 140, 
(3400) Corrientes, Argentina. 

BUFO BERGI (NCN). DIET. Bufo bergi occurs in the flood-
plains of the Parana and Paraguay rivers in northern Corrientes, 
eastern Chaco, Formosa, and northern and eastern Santa Fe, Ar-
gentina, and in adjacent southern Paraguay (Frost 2004. http:// 
research.amnh.org/herpetology/amphibia/index.html) . Little is 
known of the diet of this species. In Corrientes, it utilizes terres-
trial and temporary pool habitat during the reproductive season. 
We analyzed stomach contents of 10 specimens (females: 41.26 ± 
2.9 mm SVL, N = 3; males: 36.8 ± 2.29 mm SVL, N = 7) col-
lected 15 km NW of Corrientes (27°28'S, 58°50'W), Corrientes, 
Argentina, between January 2001 and October 2002. The diet 
showed a marked predominance of ants in number (81.3%) and 
volume (48.9%). Table 1 summarizes data obtained by analysis of 
the stomach content. The values of diversity (Shannon Index, us-
ing natural logarithm) and niche amplitude (Levins index) were 
0.63 and 1.46. 

TABLE 1. Prey consumed by Bufo bergi (N = 10) from Corrientes, 
Argentina. 

N %Total Vol. (mm3 ) % Vol. Freq. 

INSECTA 
Coleoptera 37 13.8 373.1 42.9 8 
Hemiptera 3 1.1 11.8 1.4 3 

Hymenoptera (ants) 218 81.3 425.5 48.9 8 

Homoptera 1 0.4 6.4 0.7 1 
Larvae 8 2.9 52.2 6 4 

ARACHNIDA 
Araneida 1 0.3 0.09 0.01 1 

TOTAL 268 100 869 100 

Due to the low number of specimens available, we used a non-
parametric test (Spearman Rank Correlation) for analysis of mor-
phology and diet. We observed a positive and significant correla-
tion between SVL and mouth width (rs = 0.76; p = 0.010); mouth 
width was also correlated with prey volume (rs = 0.63, p = 0.05). 
The number of ingested prey was not correlated with predator SVL 
(rs = 0.18, p = 0.61). 

Data from specimens examined during this study suggest Bufo 
bergi is a generalized predator, actively foraging preferentially for 
ants. 

TABLE 1. Length, weight, and reproductive data for 10 male and 5 female Bufo bergi from 30 km S of Corrientes City, Corrientes Province, 
Argentina. SVL = mean snout-vent length ± 1 SD; BM = mean body mass ± 1 SD (net body mass for females); OM = ovary mass ± 1 SD; OC = mean 
ovarian complement (number of mature ova) ± 1 SD; OD = mean ova diameter ± 1 SD; RE = mean reproductive effort ± 1 SD; OSF = ovarian size 
factor ([OC * OD] / SVL). 

Sex 	 SVL (mm) 	BM (g) 	OM (g) 	 OC 
	

OD (mm) 	RE (%) 	OSE 

Female 	5 
	

40.42 ± 4.69 
	

6.89 ± 2.01 
	

0.73 ± 0.46 	1751.80 ± 435.50 	0.50 ± 0.06 	10.76 ± 4.39 	18.00 

Male 	10 
	

36.57 ± 2.41 
	

6.16± 1.53 
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Centro de Ecologia Aplicada del Litoral (CECOAL-CONICET), 
C.C. 291, (3400) Corrientes, Argentina (e-mail: 
martadure@yahoo.com).  

BUFO HOUSTONENSIS (Houston Toad). JUVENILE DIS-
PERSAL. Bufo houstonensis is an endangered anuran endemic to 
central-east Texas. While its breeding behavior has been well docu-
mented (Hillis et al. 1984. J. Herpetol. 18:56-72; Price 2003. Texas 
Parks and Wildlife Dept. Rep. 03-0401), the little published infor-
mation concerning the juvenile life stages focuses mainly on pre-
dation (Freed and Neitman 1988. Texas J. Sci. 40:454-456), col-
oration (Mays and Freed 1985. Herpetol. Rev. 16:108-109), and 
growth (Greuter and Forstner 2003. Herpetol. Rev. 34:355-356; 
Quinn and Mengden 1984 Southwest. Nat. 29:189-195). 

A Houston Toad egg string was surrounded with an aluminum 
flashing enclosure during Spring 2004 at the Griffith League Ranch 
(GLR) in Bastrop County, Texas, USA to monitor post-metamor-
phic behavior. Upon emergence, 993 individuals were captured 
and a single toe was clipped to identify the cohort year. The flash-
ing was removed and 100 individuals were dusted with inert fluo-
rescent powder (Radiant Color, Ti pigment) and released as a single 
group at the point of emergence. Fluorescent pigment was suc-
cessfully used to track adult Pelobates fuscus (Eggert 2002. 
Herpetol. J. 12:69-74) and the same technique was applied in track-
ing juvenile Houston Toad dispersal. Toadlets were monitored 
immediately following release to determine if the pigment caused 
any malaise, and normal activity was observed. Metamorphs were 
located with a UV light (Raytech, Raytector-V Portable UV Light) 
for two consecutive nights and observed during the early morning 
hours of the day following their pigment-marked release. 
Metamorph locations were marked with marking flags; the area 
was left as undisturbed as possible, and the dispersal pattern was 
not analyzed until after the metamorphs left the pond's edge. It 
was our intention to follow the juveniles for a longer period, but 
during the afternoon of the third day, GLR received over 25 mm 
of rain. We believe this resulted in the pigment powder washing 
off of the toads as well as washing away trackways from the pre-
ceding night's dispersal. 

We released the pigment-marked individuals at the point of 
emergence at the pond's edge. The tracks from individual 
metamorphs were not distinguishable within 0.5 m of the release 
site due to the large amount of powder deposited in a small area. 
However, tracks could easily be distinguished beyond the initial 
confused area of powder marks. When dispersing from the pond's 
edge metamorphs did not move in a straight line, but in a seeming 
random pattern that may have been foraging or shade seeking be-
havior. The majority of the pigment-marked individuals retreated 
into the water after release, which is normal behavior for post-
metamorphic B. houstonensis (Greuter 2003. Unpubl. MS. The-
sis, Texas State Univ. San Marcos, Texas. 80 pp.). We were able to 
track 15 individuals over two days. Within 48 hours after emer-
gence, 8 of the B. houstonensis metamorphs had dispersed at least 
4 m from the pond's edge. Mean dispersal distance was 3.24 m 
(range 0.7 m-5.13 m; median distance 3.43 m; N = 15) from the 
release point. The majority of the individuals (N = 12) were found 
buried under grass or sedge tussocks. The dispersal pattern did  

not increase in diameter from 24-48 h after marking. After the 
rainfall event, no pigment-marked metamorphs were relocated, 
however, toe-clipped individuals were quickly located, so we as-
sumed the pigment washed off during the rainfall. 

During this study, metamorphs did not show any ill effects due 
to the powder. Using this method was an easy, efficient, and cost 
effective way to track post-metamorphic juveniles. Nighttime ob-
servations of the movements of pigment-marked juveniles were 
easily monitored using UV light. Metamorphs were also observ-
able during the day as the powder is highly visible, allowing us to 
observe toadlets without disrupting the point of emergence. We 
could visually track the individuals during day using binoculars 
from a distance of 3 m without difficulty. This is particularly rel-
evant given the concentration of individuals at the pond's edge 
during the emergence period and the consequent care required to 
prevent accidental mortalities when trying to observe the behav-
ior of these juveniles. We did not observe direct foraging during 
day or night surveys. Individuals appeared to be moving between 
shaded cover (daylight) or moving from one resting area to the 
next (night time). The technique does have an inherent weakness 
in very wet or rainy areas. 

This study was conducted under permits issued to MRJF 
(USFWS: TE039544-1, TPWD: SPR-0102-191, and TXSTATE-
IACUC: HGVMAD-02 and 5Qrs45-02). 

Submitted by TODD M. SWANNACK, Department of Wild-
life and Fisheries, Texas A & M University, College Station, Texas 
78743, USA (e-mail: tswannack@tamu.edu);  JACOB T. JACK-
SON and MICHAEL R. J. FORSTNER, Department of Biol-
ogy, Texas State University, San Marcos, Texas 78666, USA (e-
mail• mf@txstate.edu ). 

COPHIXALIS SAXATILIS (Black Mountain Microhylid). PRE-
DATION. The family Microhylidae is a large group of anurans 
occurring throughout the tropical and warm temperate regions of 
the World. In Australia they are confined to the wet forests of north-
eastern Queensland and the drier monsoonal forests of Arnhem 
Land (Cogger 2000. Reptiles and Amphibians of Australia. Reed 
Publishing, Sydney, Australia. 808 pp.). Here I report predation of 
the rare microhylid Cophixalis saxatilis by the Northern Tree Snake 
(Denrelaphis calligaster). Cophixalis saxatilis is a large microhylid 
(40 mm SUL) restricted to the 6 km 2  gigantic black boulder jumble 
habitat of Black Mountain. While conducting fieldwork in the early 
evening (1800-1930 h EST) on Black Mountain (21-26 Nov 2000) 
I observed numerous C. saxatilis active and jumping among the 
exposed boulders at various locations. While walking along the 
edge of the mountain I observed a large Northern Tree Snake (D. 
calligaster; ca. 0.9 m TL) following an adult male C. saxatilis (ca. 
SUL 35 mm). After following the frog for ca. 4.5 m the frog stopped 
near the entrance of a rock crevice, apparently unaware of the 
snake's presence. As the snake approached the stationary frog it 
adopted a posture characteristic of this species before striking the 
frog. Upon being seized the frog emitted an audible squawk and 
struggled and kicked vigorously for over 10 minutes. During this 
time the snake chewed continuously and adjusted the position of 
the frog within its mouth, while the frog appeared to struggle less. 
After about 20 minutes the frog's body had been consumed and 
was visible as a bulge in the snake's body. Afterwards the snake 
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moved into a refuge under a large boulder along the edge of the 
mountain where it was no longer visible. The habitat occupied by 
C. saxatilis consists predominantly of a mosaic of boulder jumbles 
that may prevent the access of many of the typical terrestrial frog 
predators (i.e., snakes). Thus, apart from avian predators much of 
this habitat may represent a safe harbor and where the possibility 
of predation is restricted to the habitat edges. 

Submitted by BRETT A. GOODMAN, James Cook Univer-
sity, Townsville 4811, Queensland, Australia. 

CROSSODACTYLUS CARAMASCHII (NCN). MORTALITY. 
Crossodactylus caramaschii is a diurnal, stream dwelling anuran 
found at the Serra de Paranapiacaba, state of Sao Paulo, south-
eastern Brazil (Bastos and Pombal 1995. Copeia 1995:436-439). 
The species calls from emergent rocks in forest streams, where 
their eggs are laid and the tadpoles develop. During Sept 2003 in 
the municipality of Apial (24°33'45"S, 48°48'45"W; 925 m elev.) 
in the Atlantic Forest of the state of Sao Paulo, Brazil, five dead or 
moribund C. caramaschii were collected. These frogs were found 
recently .dead on the rocks of the stream (N = 2) or were heard 
calling and died shortly after collection (N = 3). This situation is 
similar to the pattern reported from localities where local extinc-
tions have been associated with infection by the chytrid fungus 
Batrachochytrium dendrobatidis, which causes chytridiomycosis 
(Berger et al. 1998. Proc. Nat. Acad. Sci. USA 95:9031-9036). 
Clinical signs of amphibian chytridiomycosis include abnormal 
posture, lethargy, and loss of righting reflex (Daszak et al. 1998. 
Emerg. Infect. Dis. 5[6]:735-748). The first record of B. 
dendrobatidis in Brazil was reported from Serra da Mantiqueira 
in Hylodes magalhaesi (Leptodactylidae), a diurnal, stream dwell-
ing frog closely related to Crossodactylus (Carnaval et al. 2005. 
Froglog 70:3). Although the dead or moribund C. caramaschii 
collected were not tested for the presence of B. dendrobatidis, the 
pattern of death observed suggests infection by this fungus. There-
fore, B. dendrobatidis might be more widespread in Brazil than 
reported. 

Identification of these frogs was verified by Vanessa K. Verdade, 
and four were catalogued at the Museu de Zoologia da 
Universidade de Sao Paulo (MZUSP 133906-133909). 

Submitted by RICARDO A. GUERRA-FUENTES, Museu de 
Zoologia da Universidade de Sao Paulo, Av. Nazare, 481, CEP 
04263-000, Brazil (e-mail: ricardoa@ib.usp.br);  and MARIANNA 
DIXO, Universidade de Sao Paulo, Instituto de Biociencias, 
Departamento de Ecologia, CEP 05508-900, Brazil. 

DENDROPHRYNISCUS MINUTUS (Amazonian Tiny Tree 
Toad). PREDATION. On 3 Feb 2005 between 1300 and 1330 h, 
I observed predation involving a toad, a spider, and a group of 
ants in the forest litter next to a stream in the Reserva Florestal 
Adolpho Ducke (02°55'N, 59°59'W), Central Amazon, Amazonas, 
Brazil While taking photos of an adult Dendrophryniscus minutus 
(SVL 15.8 mm) on the forest litter, it jumped about 30 cm and 
when in landed it was immediately attacked by a spider 
(Ancylometes rufus; 9.0 mm cephalothorax and abdomen length). 
The spider bit it on the dorsal region, and quickly moved away. 

The toad stayed motionless during the attack; it tried to move af-
terward but fell with its ventral region up, stretching and slowly 
contracting its hind and front legs. The spider came back shortly 
and grasped one of the toad's hind legs. After about two minutes 
an adult ant (Megalomyrmex cf. balzani; 8.2 mm) attacked the 
spider and tried to pull the toad away by one of the front legs. In 
less than two minutes five more adult ants of the same species 
attacked the spider which then abandoned the toad. The ants 
touched the toad for a few seconds but rejected it and followed in 
the spider's direction. The ants found, attacked, and immobilized 
the spider quickly. The toad, free of predators, but under the toxin's 
effect, tried to jump but was disoriented and still partially para-
lyzed. 

The small diurnal bufonid D. minutus is an inhabitant of pri-
mary forest associated with leaf litter (Rodriguez and Duellman 
1994. Publ. Nat. Hist. Mus., Univ. Kansas, 80 pp.). Ancylometes 
rufus is a terrestrial pisaurid spider that lives in the tropical forests 
of South America. They are most abundant next to streams and 
natural ponds and often feed on frogs (Menin et al. 2005. 
Phyllomedusa 4:39-47), tadpoles, and small fishes (Hofer and 
Brescovit 2000. Insect Syst. Evol. 31:323-360). Predation of toads 
by ants has been reported (Thomas and Allen 1997. Herpetol. Rev. 
28:40-41; Zuffi 2001. Herpetol. Rev. 32:100-101; Fritz et al. 1981. 
Biotropica 13:158-159). Predation of adult D. minutus by adult A. 
rufus has been reported (Menin et al., op. cit.). Predation on am-
phibians by A. rufus can be common due to the abundance of this 
species in Amazonian forests and the large diversity of frogs in 
the different microhabitats occupied by this spider. 

I thank Marcelo Menin and Karl Mokross for reviewing this 
note, Clarissa S. Azevedo and Thiago J. Izzo for identification of 
spider and ant, and Jose Tavares for assistance with fieldwork. 

Submitted by VICTOR F. V. PAZIN, Laboratorio de Ecologia 
de Comunidades, Instituto Nacional de Pesquisas da Amazonia, 
CP 478, CEP 69011-970, Manaus, Amazonas, Brazil; e-mail: 
victor .  @ inpa.gov.br. 

ELEUTHERODACTYLUS DIASTEMA (Common Tink Frog). 
REPRODUCTION. The genus Eleutherodactylus comprises a 
large number of poorly known tropical frogs that demonstrate di-
rect development of terrestrial eggs and often exhibit parental care. 
Reproduction has been described for very few Eleutherodactylus, 
and for most species there are no data available on clutch size or 
parental care (Townsend 1996. In Powell and Henderson [eds.], 
Contributions to West Indian Herpetology, a Tribute to Albert 
Schwartz, pp. 229-239. SSAR Contrib. Herpetol. Vol. 12. Ithaca, 
New York). For those species for which information is available, 
data are often derived from one or two observations, and quite 
often these observations are contradictory (Townsend, op. cit.). 

Eleutherodactylus diastema is a common frog of humid forests 
that ranges from Nicaragua to Panama and belongs to the subge-
nus Eleutherodactylus and the martinicensis series (Savage 2002. 
The Amphibians and Reptiles of Costa Rica. Univ. Chicago Press, 
Chicago, Illinois, 934 pp.). Dunn (1937. Copeia 1937:163-167) 
described one clutch of E. diastema from "Tablazo," Costa Rica 
and suggested male parental care. Ovaska and Rand (2001. J. 
Herpetol. 35:44-50) reported observations of five clutches from 
Barro Colorado Island, Panama, and suggested the species does 
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not demonstrate parental care. Here I provide an additional obser-
vation of reproduction in E. diastema from a lowland wet forest in 
Costa Rica. 

At ca. 2130 h on 19 July 2005, I observed a female E. diastema 
in mature primary forest at La Selva Biological Station in the low-
lands of northeast Costa Rica. I detected a nearby male calling 
from beneath a coiled fallen leaf in leaf-litter ca. 10 cm above the 
forest floor and within the buttress of a large tree. The female 
approached the calling male and disappeared behind the fallen 
leaf. I did not disturb the leaf-litter to continue observation. 

I examined the site where the male was located at ca. 1030 h on 
20 July 2005. There was a clutch of 11 spherical eggs (each ca. 6 
mm in diameter) deposited in a small oblong (ca. 20 x 10 mm) 
mass attached to a dead leaf and concealed behind additional dead 
leaves. The clutch was located ca. 10 cm above ground level at the 
location where the calling male was observed the previous evening. 
Individual eggs were ca. 6 mm in diameter and uniformly off-
white in color. The uniformly off-white coloration of the eggs and 
absence of visible embryos suggest that the clutch was newly laid. 
I observed no parent in a casual search of an area within a 50 cm 
radius of the clutch. The clutch was examined again at ca. 2100 h 
on 20 July, ca. 0940 h on 21 July, and ca. 0944 h on 22 July. On 
each observation, I counted the eggs and casually searched the 
immediate area in a radius of ca. 50 cm for the presence of any 
adult E. diastema. For each of these observations, all 11 eggs re-
mained intact; none were predated or showed any indication of 
fungal infection or desiccation. I detected no adult E. diastema 
within the search area on any encounter. 

This observation generally agrees with other observations of 
clutch size and courtship behavior for this species. This observa-
tion agrees with Ovaska and Rand's (op. cit.) observation of lack 
of parental care for populations in Panama, but not that of Dunn 
(op. cit.). Because E. diastema likely represents a complex of spe-
cies (Savage, op. cit.), it is possible either that the mode of paren-
tal care varies within this species, or that variation in the mode of 
parental care varies among the species in a cryptic complex. 

Submitted by STEVEN M. WHITFIELD, Florida International 
University, Department Biological Sciences, UP Campus, OE 167, 
Miami, Florida 33199, USA; e-mail: steven.whitfield@fiu.edu.  

HYLA ALBOPUNCTATA (Spotted Tree Frog), H. 
MULTIFASCIATA (Many-banded Tree Trog), BARYCHOLOS 
TERNETZI (Savage's Goias Frog), EPIPEDOBATES 
FLAVOPICTUS (Cerrado Poison Frog). PREDATION. The ven-
omous wandering spider, Phoneutria nigriventer, and the fishing 
spider, Anclyometes sp., are common to the Cerrado biome of 
Central Brazil. Wandering spiders are widely foraging nocturnal 
predators while fishing spiders nocturnally and diurnally frequent 
waterside habitats, where they hunt for prey. These behaviors bring 
both spiders into contact with nocturnal amphibians. The venom 
of P. nigriventer may be potent in small vertebrates; a two-year 
old boy was bitten on the toe at one of our field sites and died 
three days later. Through herpetological inventories of this region 
of Cerrado since 1995, we have observed P. nigriventer feeding 
on a number of anurans, and Anclyometes sp. feeding on one frog. 
Our considerations of spiders as potentially significant predators 
of frogs in the Cerrado of Brazil began on 15 May 1990 (2000 h) 

FIG. 1. The venomous wandering spider, Phoneutria nigriventer, feed-
ing on Hyla albopunctata in Central Brazil. Photo by I.J.T. 

when we observed Anclyometes sp. feeding on the dendrobatid 
frog, Epipedobates flavopictus. The observation was made near 
the town of Minacu, along the Casteldo River, State of Goias, Bra-
zil. The spider attacked the frog while it moved along the edge of 
a pool of water, biting it and holding on. Within minutes the frog 
was dead. Five minutes later, the spider dragged the frog into a 
crack between large boulders whereafter observations could not 
continue. On 10 July (beginning at 2200 h) and 12 July (begin-
ning at 2330 h) 1998, we observed two P nigriventer each feed-
ing on recently captured Epipedobates flavopictus. Both frogs were 
still alive when observations began and no significant portion of 
either had been consumed. The locality lies along an unnamed 
road connecting the town of Minacu and the Serra da Mesa hydro-
electric power plant, Tocantins River, State of Goias, Brazil. Ob-
servations were made along a drainage associated with "Club 
Elita," a social club off the unnamed road. In the same ravine on 
18 July 1998 (2015 h) a species of mygalomorph spider (Nhandu 
cerradensis; Theraphosidae), was also observed feeding on E. 
flavopictus. The toxic alkaloids of this anuran apparently do not 
affect spiders or are tolerable enough to render the frog an appro-
priate prey species. All three observations of predation events at 
Club Elita occurred along a small drainage in a steep granitic ra-
vine. All frogs were entirely consumed in less than three hours. 
On 13 July 1998 (beginning at 2230 h), at the same locality as 
with the E. flavopictus, we observed P. nigriventer feeding on a 
leptodactylid frog, Barycholos ternetzi. The frog was dead at the 
initiation of the observation and a significant portion of its abdo-
men had been consumed. After two hours of feeding, the spider 
abandoned the two legs of the frog, all that remained. On 16 July 
1998 (beginning at 2130 h), we observed P nigriventer feeding 
on a hylid frog, Hyla multifasciata, in the same locality as with 
the Epipedobates and the Barycholos. The frog had been recently 
captured and was alive at the initiation of the observations. Three 
hours later, the half of the frog that remained (head and arms) was 
abandoned by the spider. On 15 January 2004 (beginning at 1000 
h) we observed P nigriventer feeding on another hylid frog, Hyla 
albopunctata, at Ponte de Pedra hydroelectric power plant, right 
bank of the Corrente River, State of Mato Grosso, Brazil (Fig. 1). 
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The habitat lies exactly on the ecotone between the Cerrado and 
Pantanal. We were drawn to the predation event through audible 
"scream-like" vocalizations emitted by the frog. This event dif-
fers from the others in that it occurred during the day, unusual 
behavior for the spider. At the initiation of observations, the frog 
was still alive and completely whole. In eight hours of feeding, 
only the legs of the frog remained and the spider abandoned them. 

We thank Rick West for assistance in spider identification. 

Submitted by MARCIO C. DA COSTA, Mestrado em Ciencias 
Ambientais e Satide, Universidade Catolica de Goias, Systema 
Naturae Consultoria Ambiental Ltda; DANTE B. FENOLIO, 
University of Miami, Department of Biology, Coral Gables, Florida 
33124, USA; ITAMAR J. TONIAL, Systema Naturae Consultoria 
Ambiental Ltda, VANDERLEI VIEIRA JR., Systema Naturae 
Consultoria Ambiental Ltda; HELDER L. R. SILVA, 
Universidade Catolica de Goias; and NELSON J. DA SILVA JR., 
Mestrado em Ciencias Ambientais e Satide, Universidade Catolica 
de Goias, Systema Naturae Consultoria Ambiental Ltda. 

MELANOPHRYNISCUS CUPREUSCAPULARIS (NCN). 
DIET. Melanophryniscus cupreuscapularis is found in areas sur-
rounding the type locality, in northeastern Corrientes, Argentina 
(Frost 2004. http://research.amnh.org/herpetology/amphibia/  
index.html). The species is primarily terrestrial although during 
the reproductive season it is found in temporary pools in groups 
of up to 10 individuals. Males vocalize while hidden in vegetation 
or floating on the surface of the water. Diet of this species has not 
been reported. 

Twenty individuals were collected 15 km NW of Corrientes 
(27°28'S, 58°50W), Corrientes, Argentina between July 1997 and 
April 1999. Twelve individuals contained identifiable prey items 
(female: 22.08 ± 1.81 mm SVL, N = 5; males: 21.82 ± 0.76 mm 
SVL, N = 7). Ants were the predominant prey in number (66.2%) 
and volume (85.8%), although beetles were found in the highest 
frequency. Table 1 summarizes data obtained by analysis of the 
stomach content. The values of diversity (Shannon Index, using 
natural logarithm) and niche amplitude (Levins index) for this 

TABLE 1. Prey consumed by Melanophryniscus cupreuscapularis (N = 
12) from Corrientes, Argentina.  

N %Total Vol. (mm3) % Vol. Freq. 

INSECTA 
Coleoptera 7 2.7 3.9 4.2 6 
Hemiptera 2 0.8 1.03 1.1 2 
Hymenoptera (ants) 174 66.2 80.9 85.8 5 
Isoptera 2 0.8 0.7 0.7 1 
Homoptera 15 5.7 1.9 2.0 3 
Larva 2 0.7 0.3 0.3 2 
Collembola 25 9.5 5.3 5.6 4 

ARACHNIDA 
Araneida 1 0.4 0.04 0.04 1 

Acarina 35 13.3 0.3 0.3 2 
TOTAL 263 100 94.4 100 

species were 1.15 and 2.13. 
We used a non-parametric test (Spearman Rank Correlation) 

for analysis of morphology and diet. We observed a positive and 
significant correlation between SVL and mouth width (r 2  = 0.68; 
p = 0.015); the number of prey ingested was significantly corre-
lated with predator SVL (r 2  = 0.76, p = 0.004). Mouth width was 
not correlated with prey volume (r 2  = 0.063, p = 0.84). 

Data from specimens examined during this study suggest 
Melanophryniscus cupreuscapularis is a generalized predator, 
actively foraging preferentially for ants. 

Submitted by MARTA I. DURE and ARTURO I. KEHR, 
Centro de Ecologia Aplicada del Litoral (CECOAL-CONICET), 
C.C. 291, (3400) Corrientes, Argentina; e-mail: 
martadure@yahoo.com.  

PHRYNOHYAS VENULOSA (Veined Treefrog). DIET. 
Phrynohyas venulosa has a wide distribution in Central and South 
America, ranging from the lowlands of Mexico to the Amazon 
Basin of Colombia, Ecuador, Peru, Venezuela, and Brazil; the 
Guianas, Brazil, Paraguay, Trinidad, and Tobago (Frost 2004. http:/ 
/research.amnh.org/herpetology/amphibia/index.html) . In Argen-
tina, P. venulosa occurs in Jujuy, Salta, Formosa, Chaco, Corrientes, 
and Entre Rios y Misiones (Cei 1980. Amphibians of Argentina. 
Monitore Zoologico Italiano MS). We examined the stomach con-
tents of 20 specimens collected 15 km NW of Corrientes (27°28'S, 
58°50'W), Corrientes, Argentina, between February 1994 and 
March 1999. Only 35% (N = 7) had identifiable stomach contents 
(males: 64.4 ± 16.3 mm SVL, N = 3; females: 76.6 ± 5.7 mm 
SVL, N = 4). 

Ants were the predominant prey in number and beetles were 
better represented volumetrically. Table 1 summarizes data ob-
tained by analysis of the stomach contents. The values of diver-
sity (Shannon Index, using natural logarithm) and niche ampli-
tude (Levins index) for this species were 1.15 and 2.08. 

Due to the low number of specimens with identifiable prey we 
used a non-parametric test (Spearman Rank Correlation) for analy-
sis of morphology and diet. A positive and significant correlation 
exists between SVL and mouth width (r 2  = 0.85; p = 0.01). The 
number of prey ingested was not correlated with predator SVL (rs 

TABLE 1. Prey consumed by Phrynohyas venulosa (N = 7) from 
Corrientes, Argentina. 

N %Total Vol. (mm3) % Vol. Freq. 

INSECTA 
Coleoptera 4 10.8 738.8 35.3 1 
Hemiptera 2 5.4 428.2 20.5 2 
Hymenoptera (ants) 25 67.6 96.0 4.6 3 
Hymenoptera (excl. ants) 1 2.7 1.5 0.07 1 
Larvae 1 2.7 88.5 4.2 1 
Orthoptera 3 8.1 726.6 34.7 2 

ARACHNIDA 
Araneida 1 2.7 11.4 0.5 1 

TOTAL 37 100 2091 100 
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= 0.05, p = 0.90) and mouth width was not correlated with prey 
volume (r2  = 0.53, p = 0.21). 

Phrynohyas venulosa is an arboreal frog with low mobility. 
Based on diet and observed behavior of the specimens examined 
in this study it should be considered a generalized predator with a 
"sit-and-wait" strategy for obtaining prey. 

Submitted by MARTA I. DURE and ARTURO I. KEHR. 
Centro de Ecologia Aplicada del Litoral (CECOAL-CONICET), 
C.C. 291, (3400) Corrientes, Argentina (e-mail: 
martadure@yahoo.com).  

RANA HECKSCHERI (River Frog). PREDATION. Few preda-
tors have been reported for Rana heckscheri. Allen (1938. Copeia 
1938:50), Fogarty and Hetrick (1973. Auk 90:268-280), and Brown 
(1979. Brimleyana 1:113-124) reported Banded Water Snakes 
(Nerodia fasciata), Cattle Egrets (Bubulcus ibis), and a Rainbow 
Snake (Farancia e. erytrogramma) as predators of R. heckscheri 
tadpoles. Juvenile and adult R. heckscheri are reported to have 
toxic skin secretions (Ashton and Ashton 1988. Handbook of Rep-
tiles and Amphibians of Florida—Part Three: The Amphibians. 
Windward Publishing, Inc., Miami, Florida. 191 pp.; Bartlett and 
Bartlett 1999. A Field Guide to Florida Reptiles and Amphibians. 
Gulf Publishing Co., Houston, Texas. 280 pp.), and Behler and 
King (1985. The Audubon Society Field Guide to North Ameri-
can Reptiles and Amphibians. Alfred A. Knopf, New York, 743 
pp.) reported that "water snakes and indigo snakes become vio-
lently ill" after ingesting recent metamorphs. 

On 3 Sept. 2005, we observed an adult female N. fasciata (ca. 
850 mm TL) exhibiting what might best be described as a combi-
nation of active foraging and ambush behavior in the shallows of 
Old Levi Mill Lake (Poinsett State Park, ca. 10.6 km WNW of 
Pinewood, Sumter Co., South Carolina, USA). Recently trans-
formed juvenile R. heckscheri were abundant along the lake's 
edges, and we saw several in the snake's immediate vicinity. We 
observed the snake for several minutes on multiple occasions dur-
ing mid-day and early afternoon, but did not see it capture prey. At 
1554 h, we captured and handled the snake, and it regurgitated a 
juvenile R. heckscheri (52 mm SVL, 14.0 g). We released the snake 
and deposited the frog in the North Carolina State Museum of 
Natural Sciences (NCSM 68547). To our knowledge, this repre-
sents the first report of natural predation on non-larval R. 
heckscheri. 

Submitted by JEFFREY C. BEANE, North Carolina State Mu-
seum of Natural Sciences, Research Laboratory, 4301 Reedy Creek 
Road, Raleigh, North Carolina 27607, USA (e-mail: 
jeff.beane@ncmail.net);  and L. TODD PUSSER, P.O. Box 122, 
West End, North Carolina 27376 USA (e-mail: 
tpusser@carolina.net).  

TESTUDINES 

ACTINEMYS MARMORATA (Pacific Pond Turtle). SIZE To 
date the largest Actinemys marmorata reported was a male from 
Main County, California, with a straight-line carapace length 
(SCL) of 223 mm and a plastron length (PL) of 193 mm (Fidenci 
2005. Herpetol. Rev. 36:440). Here we report the measurements 

of three large A. marmorata captured from California Central Val-
ley slough habitats adjacent to the Sacramento River, near Hamilton 
City (California, USA). Male #1: SCL = 241 mm; PL = 216 mm; 
carapace width at 8th marginal (CW) = 176 mm; shell height (SH) 
= 90 mm; mass = 1923 g. Male #2: SCL = 226 mm; PL = 210 min; 
CW = 175 mm; SH = 74 mm; mass = 1402 g. Male #3: SCL = 
223; PL = 209 mm; CW = 170 mm; SH = 83 mm; mass = 1564 g. 
All turtles were individually marked with filed notches in the 
marginal scutes and released at their capture sites. These captures 
represent the largest A. marmorata yet recorded within their range. 
All measurements were confirmed by John S. Campbell. 

Submitted by GLEN M. LUBCKE, Pacific Gas And Electric, 
Technical and Ecological Services, 487 West Shaw Avenue, Fresno, 
California 93704, USA (e-mail: gmld@pge.com);  and DAWN S. 
WILSON, Southwestern Research Station, P.O. Box 16553, Por-
tal, Arizona 85632, USA (e-mail: dwilson@  amnh.org). 

ACTINEMYS MARMORATA (Pacific Pond Turtle). REFUGIA. 
Pacific Pond Turtles are known to be shy and to escape quickly 
into deep pools when disturbed (Ernst et al. 1994. Turtles of the 
Unites States and Canada, Smithsonian Institution Press, Wash-
ington D.C. 578 pp.). They are reported to utilize undercut banks 
and submerged structures (i.e., rocks, logs, vegetation, etc.) as refu-
gia (Holland 1996. Herpetol. Rev. 27:198-199; Reese and Welsh 
1998. J. Wildl. Manage. 62:842-853). Holland (op. cit.) also re-
ported an atypical instance of refugia use in an upland habitat. 
However, little else has been reported about upland or aquatic refu-
gia by this species. Here I report the use of rodent burrows and 
aquatic silt loads as refugia by A. marmorata. 

Beginning in Fall 2002, an effort was made to remove Bull-
frogs (Rana catesbeiana) from a portion of Kellogg Creek in the 
Los Vaqueros watershed, in eastern Contra Costa County, ca. 57 
km E of San Francisco, California (USA) Bullfrog removal was 
conducted to increase habitat suitability for the California Red-
legged Frog (R. draytonii) and A. marmorata. Portions of the creek 
were isolated using sand bags and wire mesh fencing. These sec-
tions were then drained. Native fauna was removed during drain-
ing and placed in adjacent sections of creek—upstream of the area 
being drained. 

Fifty-six A. marmorata were encountered during the draining 
phase of the project. Turtles were found free-swimming in shal-
low pools, attempting to move upstream or downstream, or were 
found buried in the bottom sediment of drained pools. On three 
separate days, turtles were also found within the burrows of Bea-
ver (Castor canadensis) and Muskrat (Ondatra zibethicus) located 
in the bank of the creek. 

We frequently observed turtles (ca. 30% of captures) utilizing 
bottom silt as refugia from our capture. As water levels were low-
ered, turtles moved to the bottom of pools where they appeared to 
"swim" into loose bottom silt. Although turtles were not visually 
detectable, they could be located by raking through the silt with 
both hands. Frequently turtles were found < 0.5 m into the silt. On 
one occasion 3 turtles were found deep (ca. 0.7-0.9 m) within an 
inactive earthen burrow made by a Beaver. A fourth was found ca. 
0.3 m within a different Beaver burrow, and a fifth turtle was found 
ca. 0.3 m within a potentially active Muskrat burrow. 
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Holland (op. cit.) reported that A. marmorata typically use in-
accessible microsites as refugia, including under logs, rocks, cut 
banks, within vegetation, and occasionally in substrate. During 
the work on Kellogg Creek, it appeared that turtles regularly sought 
refuge in bottom silt loads of natural pools and those created by 
Beavers. They also utilized large-rodent burrows, perhaps in re-
sponse to the draining of pools where turtles were present. 

Beavers provide suitable open-water habitat for A. marmorata 
when the two species are sympatric. However, Beavers might also 
provide refugia within their abandoned burrows, and also by pil-
ing loose silt at the base of their dams. 

I thank Mary Shea and the Contra Costa Water District for sup-
port and assistance with this investigation. 

Submitted by JEFF A. ALVAREZ, The Wildlife Project, P.O. 
Box 579805, Modesto, California 95357, USA; e-mail: 
Azoologist@SBCglobal.net.  

CARETTA CARETTA (Loggerhead Seaturtle). PREDATION. 
Hatchling seaturtles have a large number of documented preda-
tors (Dodd 1988. U.S. Fish. Wildl. Serv., Biol. Rep. 88 [14], 110 
pp.; Stancick 1995. In Bjomdal [ed.], Biology and Conservation 
of Sea Turtles, 2nd ed., pp. 139-152. Smithsonian Institution Press]. 
However, seaturtle predation by anuran amphibians is apparently 
unreported. Here, we document the predation of Caretta caretta 
hatchlings by the Cururu Toad (Bufo jimi Steveaux 2002), observed 
on two different occasions at the District of Arembepe, City of 
Camacari, Bahia, Northeast Brazil (12°45'42.8"S, 38°10'05.5"W). 
Projeto TAMAR-IB AMA (the Brazilian National Sea Turtle Con-
servation Program) maintains a field station in this area. Some 
seaturtle nests are transferred to an open hatchery, which consists 
of a 130 m2  area, surrounded by a fence, fully exposed to sun and 
rain, and located at the suprashore zone, at the vegetation line. 
Extensive wetlands are located very close to the sandy beach. In-
side the fence, each nest receives an individual screen fence, where 
recently emerged hatchlings are temporarily retained and then re-
leased after data collection. Occasionally some of the hatchlings 
escape from the protective screens.On several occasions the pres-
ence of Bufo jimi inside the hatchery was noted, never more than 
one specimen at a time. In February 2003, attempted predation on 
C. caretta hatchlings by B. jimi was observed, when over 20 
hatchlings of C. caretta and Eretmochelys imbricata escaped from 
the protective screens and dispersed through the hatchery. A toad, 
using a sit-and-wait strategy, was observed attempting to capture 
several turtle hatchlings. It initially appeared to have no success 
in swallowing them; all the captured hatchlings were released af-
ter the ingestion attempts and no successful predation was ob-
served. However, the B. jimi specimen was then captured and sac-
rificed; necropsy and examination of stomach contents revealed a 
C. caretta hatchling with a straight-line carapace length of 46 mm. 
In January 2004, another B. jimi specimen was found inside the 
hatchery, beside one of the nests, where there was a retained C. 
caretta hatchling. This time there were no dispersed turtle 
hatchlings in the hatchery. This toad was also captured and sacri-
ficed and necropsy revealed one C. caretta hatchling in the stom-
ach (no measurements were possible due to carapace damage 
caused by digestion). 

The B. jimi specimens were deposited at Museu Nacional do 
Rio de Janeiro (MNRJ 30804) and Museu de Biologia Mello Leitao 
(MBML 3670); the ingested C. caretta were deposited at Museu 
de Biologia Mello Leitao (MBML 1706-07).We are grateful to 
Ulisses Caramaschi for the identification of MNRJ 3804 speci-
men, and Celio F. B. Haddad, Luciano S. Soares, and Gustave G. 
Lopez for reviewing the manuscript. Projeto TAMAR-IBAMA is 
co-managed by Fundacao Pro-TAMAR and is officially sponsored 
by PETROBRAS. 

Submitted by THIAGO ZAGONEL SERAFINI, Projeto 
TAMAR-IBAMA, Base de Arembepe, Cx Postal 2219 — Rio 
Vermelho, Salvador, Bahia, CEP 40223-970, Brazil (e-mail: 
thiago@tamar.org.br);  ANTONIO DE PADUA ALMEIDA, 
Projeto TAMAR-IBAMA, Reserva Biologica de Comboios, S/N, 
Cx Postal 105, Linhares, Espirito Santo, CEP 29900-970, Brazil 
(e-mail: tonim  @tamar.org.br); and MARIENE FRANCINE 
LIMA, Projeto TAMAR-IBAMA, Base de Arembepe, Cx Postal 
2219 — Rio Vermelho, Salvador, Bahia, CEP 40223-970, Brazil 
(e-mail: mariene@tamar.org.br).  

CHELONIA MYDAS AGASSIZII (East Pacific Green Seaturtle). 
MALE NESTING. The Green Seaturtle is the most common 
marine turtle species in the Galapagos Islands and the only spe-
cies that nests in the archipelago. Nesting activity is concentrated 
between the months of December and May (Green 1994. In 
Schroeder and Wilheinghon [compilers], Proc. of the 13 th Symp. 
on Sea Turtle Biology and Conservation. NOAA Tech. Mem. 
NMFS - SEFSC - 314:65— 68; Zarate and Dutton 2002. In Danulat 
and Edgar [eds.], Reserva Marina de Galapagos. Linea Base de la 
Biodiversidad, pp. 305-323. Fundacion Charles Darwin/Servicio 
Parque Nacional Galapagos, Santa Cruz, Galapagos, Ecuador). The 
most important nesting beaches are Quinta Playa (Isabela Island), 
Bahia Barahona (Isabela Island), Las Bachas (Santa Cruz Island), 
and Las Salinas (Seymour Island). A monitoring program at these 
sites was established during nesting seasons during 2002-2005 
and recorded 2756, 1913, 1569, and 724 nesting females, respec-
tively ((Zarate et al. 2003. In Seminoff [compiler], Proceedings of 
the 22nd Annual Symposium on Sea Turtle Biology and Conser-
vation, pp. 70-73. NOAA Tech. Memo. NMFS-SEFSC — 503 
[Quinta Playa]; and Zarate, unpubl. data). 

On 16 December 2004 and 21 February 2005 I observed appar-
ent nesting behavior by male turtles, one at Bahia Barahona (Turtle 
1, ID: GF497/GF440) and one at Las Salinas (Turtle 2, ID: LB772/ 
LB773), respectively. These individuals were classified as males 
based on their tail length (TL: measured from the tip of the tail to 
the trailing edge of the carapace) and its prehensile character (Ernst 
et al. 1994. Turtles of the United States and Canada. Smithsonian 
Inst. Press, Washington, DC. 578 pp.). Both had tails longer than 
20 cm, a male character (Wibbels 1999. In Eckert et al. [eds.], 
Research and Management Techniques for the Conservation of 
Sea Turtles, pp. 139-143. IUCN/SSC Marine Turtle Specialist 
Group Publ. No. 4). Turtle 1 was observed for about 1 h and 10 
min; turtle 2 was observed for 45 min before it returned to the sea. 
Curved carapace lengths of Turtle 1 and Turtle 2 were 87.3 cm 
and 100.0 cm, respectively, whereas the TLs were 31.0 cm and 
24.0 cm. 
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Both males were encountered while they were digging a body 
pit with their front flippers. Turtle 1 was observed excavating an 
egg chamber; its behavior was nearly identical to that of females 
observed during the same behavioral sequence. The completed 
egg chamber measured ca. 60 cm deep and 18 cm wide, and upon 
completion Turtle 1 remained in a laying position for 20 min prior 
to covering the egg chamber. Neither male was observed on a sec-
ond occasion. 

This is the first documented record of nesting behavior by male 
C. mydas in the Galapagos Islands, although similar observations 
have been made elsewhere (P. Pritchard, pers. comm. to S. Troeng). 
Cases are reported from Tortuguero National Park, Costa Rica 
(Troeng 2000. Chelon. Cons. Biol. 3:749-750) and Suriname (J. 
Schulz, pers. comm. to P. Pritchard). Explanations suggested for 
this phenomenon include possible endocrine disruption in males 
resulting in behavioral change (Troeng 2000, op. cit.) or inter-
sexuality, as records in nature of individuals showing gonadal char-
acteristics of both sexes occasionally occur (Limpus et al. 1994. 
Mem. Queensland Mus. 35:139-154). However, specific analy-
ses on a case by case basis will be needed to identify precise causes 
for this behavior. 

I thank the National Marine Fisheries Service — Southwest Fish-
eries Science (La Jolla, California) for providing financial sup-
port for this field study, and J. A. Seminoff for reviewing this manu-
script. 

Submitted by PATRICIA ZARATE BUSTAMANTE, Marine 
Conservation and Research Department, Charles Darwin Research 
Station, Santa Cruz Island, Galapagos Islands, Ecuador; e-mail: 
pzarate  @fcdarwin.org.ec . 

CHRYSEMYS PICTA BELLI! (Western Painted Turtle). DEN-
SITY AND BIOMASS. From 28 May to 29 June 2005 we trapped 
Chrysemys picta bellii in a 0.71 ha spring fed, human-made pond 
(maximum depth ca. 2 m), ca. 200 m from Blue Creek, 16.9 km 
NNE of the junction of Highways 27 and 26 in Oshkosh, Garden 
County, Nebraska, USA (see also Iverson et al. 2000. Herpetol. 
Rev. 31:238). The turtles were caught using four 15-m fyke nets 
(183 cm depth, 2.5 cm mesh, with 90 cm diameter hoop traps on 
each end) baited daily with fresh pieces of carp. We captured and 
marked a total of 106 C. p. bellii (34 females and 8 males > 150 
mm carapace length; 29 females and 13 males 110-150 mm; and 
22 others < 110 mm; range 84-190 mm carapace length and 70-
840 g body mass), having a composite mass of 38.87 kg, a density 
of 149 turtles/ha, and a standing crop biomass of 54.7 kg/ha. 

Although estimates of standing crop biomass are available for 
C. picta in New York (15.7-91.3 kg/ha; Zweifel 1989. Amer. Mus. 
Novitates 2952:1-55), Pennsylvania (4 3-106.4 kg/ha; Ernst 1971. 
J. Herpetol. 5:151-160; 1976. J. Herpetol. 10:25-33), Michigan 
(4.6-73.6 kg/ha; Iverson 1982. Oecologia 55:69-76; Congdon et 
al. 1986. Amer. Midl. Nat. 115:165-173), and Indiana (11.2 kg/ 
ha; Wade and Gifford 1965. Proc. Indiana Acad. Sci. 74:371-374; 
Iverson 1982, op. cit.), these are the first measurements reported 
for the western subspecies C. p. belli, and for the western two-
thirds of the species range. These data suggest that despite the 
much larger body size of C. p. bellii, and the low aquatic turtle 
species richness at this site and over most of its range, density and 
biomass are apparently similar to those of eastern populations. 

Submitted by JOHN B. IVERSON, Department of Biology, 
Earlham College, Richmond, Indiana 47374, USA; PATRICK J. 
BAKER, TIMOTHY J. MUIR, and BRIAN D. DISHONG, 
Department of Zoology, Miami University, Oxford, Ohio 45056, 
USA. 

EMYDOIDEA BLANDINGH (Blanding's Turtle). DOUBLE-
CLUTCHING. Female Blanding's Turtles are generally believed 
to nest only once per season (M.J. Pappas et al. 2000. Chelonian 
Conservation and Biology 3[4]: 557-568; Standing, K.L. et al. 
2000. Chelonian Conservation and Biology 3[4]: 637-642). Here, 
we report an observation of a female Blanding's Turtle in Minne-
sota that nested twice during the 2003 nesting season. 

Adult female Blanding's Turtles were radio-tracked during the 
2003 activity season at Elm Creek Park Reserve, Hennepin County, 
Minnesota, USA, during a multi-year study of habitat use and 
movement patterns of turtles in this population. During the evening 
of 7 June, female 2040 was observed beginning a nesting foray 
(the earliest such foray by this turtle in four monitored nesting 
seasons). At 2145 h on 9 June she was observed from a distance in 
a sparsely vegetated area occasionally used for nesting by other 
Blanding's Turtles. At this time she did not appear to be actively 
digging, and the researcher left the area to avoid disturbing her. 
The researcher returned at 2215 h and found a skunk eating an egg 
at the spot at which the turtle had been observed earlier. The skunk 
was chased away, and a nest containing intact eggs was found at 
this location. Female 2040 was sitting nearby in tall grass. By 11 
June, this turtle had returned to her home wetland. 

On 26 June, female 2040 was again observed traveling on land. 
On 29 June, she was found covering what appeared to be a com-
pleted nest at 2015 h. This nest was opened by the researcher to 
confirm completion, and eleven eggs were found. Female 2040 
had returned to her original wetland by 4 July. 

Although these field observations strongly suggested that fe-
male 2040 had laid both clutches of eggs, she had not actually 
been seen during any stage of the construction of the 9 June nest. 
To confirm that this nest had indeed been constructed by female 
2040, a maternity test was conducted by comparing the genotypes 
of the hatchlings collected from both nests to that of female 2040 
using microsatellite DNA. Tissue samples were collected from 
the hatchlings and the adult female by snipping off the distal 2 
mm of the tail. DNA was extracted using a 5% solution of Chelex 
resin and PCR was amplified as described by Osentoski et al. (Mo-
lecular Ecology Notes 2: 147-149). Microsatellites at three loci 
were sized and visualized using GENESCAN analysis software 
v.3.1 (ABI Prism) at the Advanced Genetics Analysis Center, Uni-
versity of Minnesota. 

One allele per locus in each hatchling genotype was identical to 
female 2040's genotype at each locus, which strongly supports 
the conclusion that female 2040 nested twice during 2003. Addi-
tionally, at all three loci tested, no more than three alleles were 
detected among all hatchlings from the two clutches, and the 
complement of alleles detected at any given locus was identical 
between the two clutches. Not only do these data support the con-
clusion that female 2040 laid both clutches, but both of these 
clutches also appear to have been sired by the same male. 

Funding for this research came from the Minnesota Department 
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TABLE 1. Measurements, sex, and subspecific identities of six Terrapene carolina 
measured alive during 2003-2004; mass in g, all other measurements in mm. CL, 
carapace length; PL, plastron length; CW, carapace width; SH, shell height; APLL, 
anterior plastron lobe length; APLW, anterior plastron lobe width; PPLL, poste-
rior plastron lobe length; PPLW, posterior plastron lobe width. Measurements of 
CL and PL are maximum. 

ID no. 	R-553 R-561 R-554 R-557 R-562 R-563 Cook et al. 
(1972) 

subspecies major major major bauri 	bauri 	bauri carolina 

sex M M 	F M M M 	F 

of Natural Resources - Natural Heritage and Nongame Wildlife 
Program and State Wildlife Grants, Three Rivers Park District, 
Sigma Xi Grants-in-Aid-of-Research, Minnesota Herpetological 
Society, and the James Ford Bell Museum of Natural History's 
Dayton-Wilkie Natural History Funds. 

Submitted by JEANINE REFSNIDER, University of Minne-
sota, 100 Ecology, 1987 Upper Buford Circle, St. Paul, Minne-
sota 55108, USA; and PAUL SCHLICK, Three Rivers Park Dis-
trict, 3800 County Road 24, Maple Plain, Minnesota 55359, USA. 

TERRAPENE, T. CAROLINA, T C. BAURI, T. C. MAJOR 
(American Box Turtles, Eastern Box Turtle, Florida Box Turtle, 
Gulf Coast Box Turtle). MAXIMUM SIZE. Although box turtles 
of the genus Terrapene reached and even exceeded 300 mm maxi-
mum carapace length (CL) during the Plio-Pleistocene (Auffenberg 
1958. Bull. Florida State Mus. 3:53-92; Milstead 1969. Bull. 
Florida State Mus. 14:1-113; assigned to T carolina putnami), 
very few individuals exceed 200 mm today. The largest modern 
box turtles recorded were two male T c. major from St. Vincent 
Island, Franklin County, Florida, with reported carapace lengths 
of 216 and 210 mm (Auffenberg, op. cit.; specimens said to have 
been skeletonized, apparently unavailable). This note provides 
measurements for a substantially larger living Terrapene (male T 
c. major), the largest known Recent female (T c. major), and the 
largest recorded Florida Box Turtle (T c. bauri, male). Measure-
ments of additional large turtles are also included (Table 1) be-
cause of their potential value to studies of allometric growth in the 
genus. 

In the living collection of Brechtel (BB) is a massive male 
Terrapene carolina (R-553; UF 143641, 2 color transparencies) 
with a CL of 235 mm, plastron length (PL) of 217 mm, carapace 
width (CW) of 179 mm, and body mass of 2.1 kg; additional mea-
surements are provided in Table 1. Although provenance of the 
turtle is uncertain, its morphology and coloration are clearly 
consistent with T c. major and highly reminiscent of turtles 
from the region of the Apalachicola lowlands of western 
Florida. The carapace is strongly flared posteriorly and dark 
black-brown in color, with light yellow radiating spots on 
the costals; the plastron, head, and legs are also dark black-
brown. The CL of 235 mm exceeds Auffenberg's largest 
reported specimen by 19 mm. 

A second large male (R-561; UF 144571, three digital 
color photographs), collected in 2003 in the Apalachicola 
National Forest, Liberty County, Florida, was given to M. 
Aresco, who measured, photographed, and released it; its 
CL of 213 mm is only 3 mm shy of Auffenberg's (1958) 
previous record. The carapace was black with a yellow keel, 
the plastron yellow, and jaws white. 

The largest recorded female Terrapene is an adult fe-
male T c. carolina from New York (Table 1; Cook et al. 
1972. Int. Turt. Tort. Soc. J. 6:8-17), with a CL of 198 mm, 
PL of ca. 186 mm (sum of anterior and posterior plastral 
lobe lengths of 76 and 110 mm, respectively), CW of 146 
mm, and body mass of 1.395 kg. DRJ collected a very large 
female T c. major (R-554; UF 143642, 3 color transparen-
cies; currently maintained alive) crossing a Leon County, 
Florida, road in 2003. Both ends of the carapace had been  

truncated (by an estimated 3-5 mm anteriorly and 5-8 mm poste-
riorly) by old, well-healed injuries reminiscent of turtles injured 
by mowing (G. Guyot, pers. comm.) or possible chewing by a 
vertebrate predator. Nonetheless, her PL (204 mm), CW (154 mm), 
and body mass (1.59 kg) all substantially exceed corresponding 
measurements of the giant New York female. The shell height of 
104 mm may also be a record for any modern representative (of 
either sex) of the species. Her coloration of yellow streaks and 
spots on a brown carapace, yellow plastron, and mostly brown 
head and feet are typical of many T c. major. 

Although Dodd (2001. North American Box Turtles: a Natural 
History. Univ. Oklahoma Press, Norman. 231 pp.) gave 166 mm 
as the record size CL for T. c. bauri, Pritchard (1980. Chelonologica 
1:113-123) documented a much larger male (Chelonia Research 
Institute PCHP 1440, Lee County, Florida) that measured 187 mm 
CL and 138 mm CW; the CRI collection includes a second large 
male (PCHP 6147) of 183 mm CL. In BB's living collection are 
several large males, including one (R-557, now in DRJ living col-
lection; UF 143643, 3 color transparencies) with a CL of 190 mm 
and CW of 144 mm. Additional measurements of this record male 
are given in Table 1, along with measurements of two other large 
living males (R-562, 563) that exceed the maximum size given by 
Dodd (op. cit.). Although their provenances are uncertain, the first 
and third stem from a rescued private collection in the Florida 
Keys, Monroe County, and the second is believed to have origi-
nated in Marion County, north-central Florida. The relatively flat 
shell and flared peripherals of the largest are consistent with T c. 
bauri from the Florida Keys (Auffenberg, op. cit.). All three have 
black carapaces with narrow, radiating yellow lines as typify T c. 
bauri. The throat of the largest male is colored by a deep blue 
iridescence. 

Although some of our data are drawn from captive animals, we 
believe that most or all of their growth to record sizes was achieved 
prior to captivity. Even if otherwise, this note documents the ge-
netic potential of Terrapene carolina to achieve larger sizes than 

2100 1590 1040 894 796 1395 
235 213 >189 190 173 174 198 
217 197 204 172 160 165 —186 
179 157 154 144 132 128 146 
99 96 104 82 81 73 82 
88 80 81 73 64 71 76 
109 95 103 80 85 79 100 
128 118 123 97 93 93 110 
132 116 113 105 104 93 116 

mass 
CL 
PL 
CW 
SH 
APLL 
APLW 
PPLL 
PPLW 
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currently realized. 
DRJ thanks Dick Franz and George Heinrich for calling his at-

tention to BB's giant box turtle; Matt Aresco for sharing data on 
the Liberty County male; and Ken Dodd, Peter Pritchard, and 
Emilie Verdon for reviewing the manuscript. 

Submitted by DALE R. JACKSON, Florida Natural Areas In-
ventory, Florida State University, 1018 Thomasville Road, Suite 
200-C, Tallahassee, Florida 32303, USA (e-mail: 
djackson@  fnai.org); and BOB BRECHTEL, Summerfield, 
Florida, USA. 

TRACHEMYS SCRIPTA SCRIPTA (Yellow-bellied Slider). 
FIRE ANTS AND NEST FAILURE. On 29 June 2005 I wit-
nessed a female Trachemys scripta scripta attempting to nest on 
the banks of a 10 acre pond in Lancaster, South Carolina, USA. 
This turtle was part of a previous study and she had been marked 
and her plastron length (19 cm) recorded. Initial observation re-
vealed that she had already excavated a nest hole and deposited 
one egg, but fire ants (Solenopsis geminata) were attacking her. 
During the attack she swiped her face with her front claws and 
retracted her head; she also gasped and bit at the ants in an attempt 
to remove them. The attack lasted for about five minutes more 
when she abandoned the nest without covering the one egg. Upon 
entering the water she thrashed about in an apparent attempt to 
remove the ants. Ants were observed entering the nest and attack-
ing the egg. On subsequent trips to the pond I did not see the egg 
or evidence of additional nesting attempts. 

Submitted by STEPHEN C. FERRELL, 3067 Lindenwood 
Drive, Columbia, South Carolina 29204,USA; e-mail: 
Ferrell  @ mailbox.sc.edu . 

CROCODYLIA 

CAIMAN CROCODILUS YACARE (Pantanal Caiman). AESTI-
VATION. Under conditions of water stress, some crocodilians aes-
tivate for months in mud or holes (e.g., Crocodylus niloticus: 
Guggisberg 1972. Crocodiles: Their Natural History, Folklore and 
Conservation. Davies and Charles, Redwood Press Limited. 
195 pp.; Caiman crocodilus crocodilus: Staton and Dixon 1975. 
Mem. Soc. Cienc. Nat. La Salle 35:237-266; Crocodylus porosus: 
Magnusson and Taylor 1979. Copeia 1979:478-480; Crocodylus 
palustris: Whitaker and Whitaker 1984. J. Bombay Nat. Hist. Soc. 
81:297-317; Crocodylus johnstoni: Walsh 1989. Aust. Zool. 25:68-
70). In response to disturbance, Caiman crocodilus yacare are 
known to leave pools to bury themselves under leaf litter in for-
ested sites or in the mud around lakes (Campos et al. 2003. Copeia 
2003:628-634), but published observations are lacking for caiman 
engaging in seasonal aestivation. Hence, here we report data on 
aestivating behavior by C. crocodilus yacare in the Brazilian 
Pantanal. 

Observations on C. crocodilus yacare terrestrial activity were 
made at Campo Dora Ranch, an area with seasonal rivers; and 
Nhumirim Ranch, an area with many isolated lakes, in the Pantanal 
of Nhecolandia (Campos et al. 2003, op. cit.). This area experi-
ences pronounced dry (August-December) and wet (January-May) 
seasons. Over 70 days beginning August 1993, we monitored 13  

caiman (11 females, 2 males) using radiotelemetry; 7 in Campo 
Dora Ranch and 6 in Nhumirim Ranch. Radios were attached with 
nylon line to the last pair of double tail crests (fide Munoz and 
Thorbjarnarson 2000. J. Herpetol. 34:397-403). Each caiman was 
located 13 times at intervals averaging 5.5 days; and whether they 
were in the water or on land was noted. 

Of the 13 caiman monitored during the dry season, we found 4 
aestivating in either leaf litter or mud on different occasions (Table 
1). For the four individuals that were aestivating (all females), the 
proportion of time that each was found buried varied from 0 to ca. 
60% (Table 1). Whether aestivating Pantanal C. crocodilus yacare 
are responding to dry conditions, lack of food, or both is unclear 
(see Schmidt-Nielsen 1975. Animal Physiology. Cambridge Uni-
versity Press, 699 pp.). In the Pantanal, aestivating caiman with-
out radio transmitters are almost impossible to detect because they 
typically do not respond to disturbance; we found only one non-
radioed caiman buried in mud along a river margin, and this indi-
vidual also did not respond to disturbance. Moreover, if any caiman 
aestivated over an interval shorter than our sampling resolution, 
this pattern would have gone unrecorded. Recognizing the fre-
quency and seasonality of aestivation behavior is important be-
cause ignoring it can result in underestimating population size from 
direct counts, such as those used in the Venezuelan management 
program (Thorbjarnorson 1991. In Robinson and Redford [eds.], 
Neotropical Wildlife Use and Conservation, pp. 217-235. Uni-
versity of Chicago Press, Chicago, Illinois) and aerial survey pro-
gram in the Pantanal (Coutinho and Campos 1996. J. Trop. Ecol. 
12:741-747; Mourao et al. 2000. Biol. Conserv. 92:175-183). Our 
data provide only a preliminary glimpse of the aestivation pattern 
of some C. crocodilus yacare females over a relatively short sea-
sonal interval; more resolved surveys over the entire seasonal range 
will be required to fully understand aestivation in C. crocodilus 
yacare. 

This study is part of a doctoral dissertation by ZC submitted to 
the Federal University of Minas Gerais under the supervision of 
Gustavo Fonseca and WM, and was fmanced by Embrapa Pantanal, 
WWF-USA, Fundacdo 0 Boticario, and Conservation Interna- 

TABLE 1. Size, sex, and aestivation habitat data for radio-telemetered 
Caiman crocodilus yacare in the Brazilian Pantanal. Percentage of time 
found in the aestivation habitats indicated is a function of the 13 times 
animals were located at intervals averaging 5.5 days. 

Area 
Type 

SVL 
(cm) 

Mass 
(kg) 

Sex Habitat (%) 
Mud 	Forest Litter 

Lake 78.5 11.0 F 0.0 0.0 
Lake 70.0 9.0 F 17.1 42.8 
Lake 75.0 11.0 F 0.0 0.0 

Lake 67.0 9.0 F 0.0 0.0 
Lake 78.5 9.0 F 30.0 0.0 
Lake 79.0 9.0 F 0.0 0.0 
River 102.0 24.0 M 0.0 0.0 
River 81.0 12.0 M 0.0 0.0 
River 84.0 14.0 F 31.4 0.0 
River 80.5 12.0 F 0.0 0.0 
River 79.0 11.5 F 21.4 18.6 
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tional-Brasil. The Brazilian Environmental Agency (Mama) pro-
vided permits to capture caiman. We thank Francisco (in memo-
riam), Procopio, Vandir and Jose Augusto for indispensable field 
assistance. 

Submitted by ZILCA CAMPOS, Embrapa Pantanal CP 109 
Corumba, MS 79320-900, Brazil (e-mail: zilca@cpap.embrapa.br);  
MARCOS COUTINHO, Ibama Ran Rua Antonio Maria Coelho 
355 Campo Grande, MS 79000, Brazil; and WILLIAM 
MAGNUSSON, INPA, CPEC, CP 478, 69011-970 Manaus AM, 
Brazil. 

LACERTILIA 

ANOLIS CAROLINENSIS CAROLINENSIS (Northern Green 
Anole). BEHAVIOR. Anolis carolinensis, among the best-stud-
ied anoline lizards, is arboreal and generally uses any type of for-
ested habitat and can be found in vegetation around urban and 
suburban areas (Mount 1975. Reptiles and Amphibians of Ala-
bama. Auburn University Experiment Station, Auburn, Alabama. 
347 pp.), hardwood hammocks and freshwater marshes, and coastal 
marshes (Bartlet 2006. Louisiana Coastal Marshes online at: http:/ 
/www.uvm.edu/—jbarlet/nr260/animal%201ife/animallifefinal.htm; 
Clark 1976. The Sanibel Report: Formulation of a Comprehen-
sive Plan Based on Natural Systems, online at: http:// 
www.worldpolicy.org/globalrights/environment/report/  
chapter4.html; Florida National Parks & Monuments Association 
1996. Reptiles and Amphibians of Everglades National Park, online 
at: http://www.fiu.edu/—glades/education/reptilebr.htm). Although 
A. carolinensis has been described in these publications as using 
vegetation around water or in wetland situations, to our knowl-
edge, use of floating mats of rooted vegetation is unreported. Hence, 
here we describe an observation of A. carolinensis using a float-
ing mat of alligatorweed (Alternanthera philoxeroides) in central 
Alabama. 

On 10 October 2005, ARG observed an adult (ca. 6.5 cm SVL, 
sex undetermined) A. c. carolinensis walking on an A. philoxeroides 
mat growing in shallow water along the shore of Beaver Lake in 
Oak Mountain State Park, Pelham (33 ° 19'00"N, 86°35'50"W; da-
tum: WGS84; elev. 55 m). The next day, both authors observed 
another adult (ca. 6.5 cm SVL, sex undetermined) in a different 
area of the lake performing the same behavior. The second animal 
readily ran across the surface of the mat, under the overhanging 
roots of a pine growing on the shoreline, and up the trunk of the 
tree. It was captured and positively identified by the senior author, 
and released at the point of capture. 

Why these A. a. carolinensis performed this behavior is unclear. 
Alligatorweed presents a floating mat that can become interwo-
ven, dense with leaves forming a nearly continuous mat, which 
can easily support the weight of A. a. carolinensis without sinking 
(in this case, many leaves on the stems were missing and the plants 
were somewhat brown which was likely due to the onset of cooler 
weather). The lizards may have been venturing onto the 
alligatorweed to capture invertebrates lurking on the plants and 
water surface. 

Submitted by WILLIAM R. GATES and ANNA R. GATES, 
124 Knotting Place, Madison, Alabama 35758, USA; e-mail: 
brsagates@lcnology.net.  

ASPIDOSCELIS EXSANGUIS (Chihuahuan Spotted Whiptail) 
xASPIDOSCELIS SEXLINEATA VIRIDIS (Prairie Racerunner). 
REPRODUCTIVE POTENTIAL. Triploid parthenogenetic 
Aspidoscelis exsanguis (nomenclature based on Reeder et al. 2002. 
Am. Mus. Novitat. 3365:1-61), derived from a 2-stage hybridiza-
tion sequence involving 3 gonochoristic species (Good and Wright 
1984. Experientia 40:1012-1014), is syntopic with A. sexlineata 
viridis on the east side of Sumner Lake, Sumner Lake State Park, 
De Baca County, New Mexico (34°36'N, 104°24'W, WGS84; elev. 
1311 m). On 2 July 1998, JMW collected a male lizard (Univer-
sity of Arkansas Department of Zoology = UADZ 6241) at this 
site with the basic striped and spotted adult dorsal color pattern of 
all-female A. exsanguis; however, such a male can only be a tetra-
ploid hybrid resulting from a haploid sperm of A. sexlineata viridis 
( In = 23) fertilizing the unreduced egg of an A. exsanguis (3n = 
69). Aspidoscelis exsanguis has been identified as a participant in 
two other hybridizations. Neaves (1971. Breviora 381:1-25) de-
scribed the karyotype of a female A. exsanguis x A. inornata, and 
Taylor et al. (1989. J. Herpetol. 23:202-205) identified a male 
hybrid as having been fathered by either an A. inornata or A. 
mannorata (= tigris) male. Here, we detail the morphological and 
histological examination of the Sumner Lake A. exsanguis x A. 
sexlineata viridis hybrid. 

Based on Walker et al. (1989. Copeia 1989:1059-1064) and Tay-
lor et al. (2001. Am. Mus. Novitat. 3345:1-65), JMW described 
the gross reproductive morphology of the preserved hybrid. Based 
on Goldberg and Beaman (2003. Herpetol. Rev. 34:143), SRG 
histologically examined the left testis and left epididymis of the 
hybrid and assessed its previous reproductive functionality. 

The preserved hybrid was 62 mm SVL (mass unavailable). Com-
pared to male A. sexlineata viridis of similar age, its testes (mean 
dimensions of both = ca. 4 x 6 mm), epididymides, and hemipenes 
were of expected size and structure. Histology of the left testis 
indicated that the hybrid was undergoing early spermiogenesis. 
As reported for other teiid lizards (Lowe and Goldberg 1966. J. 
Morph. 119:277-281), a circumtesticular tunic 1-3 Leydig cells 
thick surrounded the left testis. Clusters of metamorphosing sper-
matids were present and tails of spermatozoa projected into the 
lumina of the seminiferous tubules. Sperm were also present in 
the sectioned epididymis. 

This A. exsanguis x A. sexlineata viridis hybrid seemed capable 
of inseminating females of A. exsanguis, A. sexlineata viridis, and/ 
or A. tesselata at the Sumner Lake site, but we do not necessarily 
infer that its presumed diploid sperm (2n = 46) could have con-
tributed to production of either fertile or infertile polyploid hy-
brids. Nevertheless, the hybrid likely would have interfered with 
normal reproduction in females of these three species should any 
of them have been inseminated. Taylor et al. (2001, op. cit.) pro-
vided indirect histological evidence that the more numerous trip-
loid hybrid males of A. tesselata x A. marmorata (N = 12) col-
lected at Arroyo del Macho, Chaves County, New Mexico, may 
have inseminated congeneric females at this site. 

Collection of UADZ 6241 was made under authority of permit 
1850 issued to J. E. Cordes (Subpermittee JMW) in 1998 by the 
New Mexico Department of Game and Fish. Access to Sumner 
Lake State Park for this purpose also required a Special Use per-
mit granted to JMW in 1998 from the Energy, Minerals and Natu-
ral Resources Department, New Mexico State Park and Recre-
ation Division. 
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Submitted by JAMES M. WALKER, Department of Biologi-
cal Sciences, University of Arkansas, Fayetteville, Arkansas 72701, 
USA (e-mail: jmwalker@uark.edu);  STEPHEN R. GOLDBERG, 
Department of Biology, Whittier College, Whittier, California 
90608, USA (e-mail: sgoldberg  @whittier.edu); and HARRY L. 
TAYLOR, Department of Biology, Regis University, Denver Colo-
rado 80221, USA (e-mail: htaylor@regis.edu).  

ASPIDOSCELIS LINEATISSIMA (Twelve-lined Whiptail). 
DIET. The genus Aspidoscelis includes among the most impor-
tant insectivorous lizards (Bostic 1966. Herpetologica 22:81-90; 
Paulissen 1987. Southwest. Nat. 32:395-397; Anderson 1993. In 
Wright and Vitt [eds.], Biology of Whiptail Lizards (Genus 
Cnemidophorus), pp. 83-116. Oklahoma Mus. Nat. Hist., Norman; 
Eifler and Eifler 1998. J. Herpetol. 32:24-33; Gadsden and 
Palacios-Orona 2000. Act. Zool. Mex. 79:61-76; Vitt and Pianka 
2004. In Perez-Mellado, Riera and Perera [eds.], The Biology of 
Lacertid Lizards, pp. 139-157. Evolutionary and Ecological Per-
spectives. Institut Menorqui d'Estudis, Recerca). Although 
Aspidoscelis diet is generally described as consisting of insects, 
the food habits of A. lineatissima are unknown. 

On 6 May 2004 (dry season), MAGR captured an adult male of 
A. lineatissima (86 mm SVL, 12.5 g, 19°31'35.3"N, 
105°04'06.6"W, datum: WGS84; 15 m elev) at Reserva de la 
Biosfera Chamela-Cuixmala (19°22'03"-25'11"N, 104°56'13 "— 
03'25"W). Dominant vegetation is tropical dry forest with a wet 
season occurring July—October and a dry season November-June. 
Examination of its stomach contents revealed a partially digested 
snake, Conophis vittatus (90 mm SVL, 0.75 g). The head of the C. 
vittatus was totally digested but the rest of the body was intact. 

Conophis vittatus, a terrestrial oviparous snake that occurs along 
the Pacific coast of Mexico, is diurnal (Ramirez-Bautista 1994. 
Cuaderno 23. pp. 72-73. UNAM, Mexico), and hence, would have 
opportunity to be found by A. lineatissima. This represents the 
first record of any Aspidoscelis feeding on Conophis vittatus. 

Mendez-de la Cruz Fausto verified the identity of the snake. 
The A. lineatissima (IBH 14905) and Conophis vittatus (IBH 
13905) were deposited in Coleccion Nacional de Herpetologia, 
Instituto de Biologia, Universidad Nacional Aut6noma de Mexico. 

Submitted by M. ANAHI GUIZADO-RODRIGUEZ (e-mail: 
anahigr@ibiologia.unam.mx),  GUSTAVO CASAS-ANDREU 
and GABRIEL BARRIOS-QUIROZ, Laboratorio de 
Herpetologia, Instituto de Biologia, Universidad Nacional 
Autonoma de Mexico, A. P. 70-153, Mexico D. F. 04510. 

COLOPUS WAHLBERGII (Wahlberg's Kalahari Gecko). EN-
DOPARASITES. Colopus wahlbergii occurs in sandy plains with 
scattered vegetation and ranges from the Kalahari region of 
Botswana, extending into the Republic of South Africa, Namibia 
and southwest Zimbabwe (Branch 1998. Field Guide to Snakes 
and other Reptiles of Southern Africa, Ralph Curtis Books, Sanibel 
Island, Florida. 399 pp.). Adults measure between 45-61 mm SVL 
(Branch, op. cit.). To our knowledge, no reports of endoparasites 
exist for C. wahlbergii. The purpose of this note is to report a 
species of Cestoda, Oochoristica truncata and a species of Nema-
toda, Spauligodon smithi in C. wahlbergii. 

Coelomic cavities and small and large intestines of 20 C. 
wahlbergii (mean SVL = 50.6 mm ± 4.4 SD, range: 40-58 mm) 
from Botswana, Kgalagadi District, 11 km S Tsabong, (26°08'S, 
22°28'E, datum: WGS72; elev. 960 m) collected in 1970 were 
borrowed from the herpetology collection of the Natural History 
Museum of Los Angeles County (LACM 116407, 116410-116413, 
116421, 116423-116424, 116428, 116430, 116436-116437, 
116440, 116448, 116454, 116458, 116464, 116466, 116471, 
116477), Los Angeles, California and examined for helminths. 
Stomachs were unavailable for examination. One female (LACM 
116423) contained three cestodes in the small intestine. One male 
(LACM 116424) contained 6 nematodes (4 males, 2 females) in 
the large intestine. Cestodes were regressively stained in hema-
toxylin, mounted in Canada Balsam, studied as whole mounts and 
identified as Oochoristica truncata. Nematodes were cleared in a 
drop of concentrated glycerol on a glass slide, cover-slipped, and 
identified as Spauligodon smithi. They were deposited in the United 
States National Parasite Collection, Beltsville, Maryland: 
Oochoristica truncata USNPC (97451); Spauligodon smithi 
USNPC (97452). 

Oochoristica truncata is widespread in Africa where it is known 
from agamid, chameleonid, corydalid, gekkonid, scincid lizards 
and boid and colubrid snakes (Goldberg and Bursey 2004. Afr. 
Zool. 39:111-114). Oochoristica utilize an intermediate host; in-
fection is through the host's diet (Conn 1985. J. Parasit. 71:10-
16). Spauligodon smithi is previously known from the gekkonid 
Ptenopus garrulus (Goldberg and Bursey 2002. Afr. Zool. 37:43-
46) and lacertid Nucras tessellata (Goldberg and Bursey 2004. 
Afr. Zool. 39:111-114. Spauligodon smithi has a direct life cycle 
with no intermediate host; infection occurs through the ingestion 
of eggs (Anderson 2000. Nematode Parasites of Vertebrates: Their 
Development and Transmission, CABI Publishing, Wallingford, 
U.K. 650 pp.). Colopus wahlbergii is a new host record for 0. 
truncata and S. smithi. 

We thank Christine Thacker (LACM) for permission to exam-
ine specimens and Sean Kark and Nicholas Scott (Whittier Col-
lege) for assistance with dissections. 

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

LEIOCEPHALUS PSAMMODROMUS (Turks and Caicos 
Curly-tail Lizard). NECROPHAGY. Despite their abundance and 
distribution throughout the Caribbean, relatively little is known 
about the natural history of lizards in the genus Leiocephalus. In 
particular, few reports exist on their diets. Here, we report on an 
observation of necrophagy in L. psammodromus from the Turks 
and Caicos Islands. 

At 0950 h on 12 March 1974, JBI observed a male L. 
psammodromus (91 mm SVL) consuming a dead Anolis scriptus 
on the southwest portion of Pine Cay (21°54'N, 72°06'W, datum: 
WGS84; elev. 1.5 m). The observation was made in the rocky cop-
pice vegetation zone of the island ("SW Blind" site; Iverson 1979: 
Bull. Florida State Mus., Biol. Sci. 24:175-358). The anole had 
been regurgitated by a Cyclura carinata at 1345 h the previous 
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day, and thus had been dead for at least 20 h. 
Previous reports of the diets for some Leiocephalus have re-

ported saurophagy (e.g., L. barahonensis: Micco et al. 1997: 
Herpetol. Nat. Hist. 5:147-156; L. carinatus: Schoener et al. 1982: 
Oecologia 53:160-169; L. cubensis: Schwartz and Henderson 
1991. Amphibians and Reptiles of the West Indies: Descriptions, 
Distributions, and Natural History. Univ. Florida Press, Gainesville; 
L. macropus: Fong and Del Castillo 2002. Herpetol. Rev. 33:205-
206; L. schreibersi: Jenssen et al. 1989. Anim. Behay. 38:1054-
1061); however, this appears to be the first observation of 
Leiocephalus eating dead lizards. Our observation suggests that 
L. psammodromus, and perhaps other species, may be opportunis-
tic scavengers as well as predators. 

The L. psammodromus (UF32893) was deposited in the herpe-
tological collection at the Florida State Museum, University of 
Florida. 

Submitted by JOHN B. IVERSON, Department of Biology, 
Earlham College, Richmond, Indiana 47374, USA (e-mail: 
johni  @earlham edu); and GEOFFREY R. SMITH, Department 
of Biology, Denison University, Granville, Ohio 43023, USA (e-
mail: smithg@denison.edu).  

PHRYNOSOMA MCALLH (Flat-tailed Horned Lizard). HIBER-
NATION. Based on a study of captive animals in laboratory and 
outdoor enclosures, P. mcallii have been described as obligate hi-
bernators, with a date of entry into hibernation varying from Oc-
tober to December (Mayhew 1965. Comp. Biochem. Physiol. 
16:103-119). As part of a study to determine the effects of off-
highway vehicle use on P mcallii, in which a treatment of off-
highway vehicles was applied to sites in November or December 
of 2004 (Grant 2005. MSc Thesis, Colorado State Univ., Fort 
Collins, Colorado. 84 pp.; online at: http:// 
www.warnercnr.colostate.edu/—doherty), we followed 36 P mcallii 
equipped with radio-transmitters into hibernation. 

Lizards were at four study sites in the Colorado Desert, a sub-
section of the Sonoran Desert, in southern California. Twelve liz-
ards were on East Mesa of the Imperial Valley (32°49'20"N, 
115°15'10"W, datum: NAD83; elev. 10-15 m), 2 lizards on the 
Navy Parachute Range of West Mesa of the Imperial Valley 
(32°51'30"N, 115°46'20"W, datum: NAD83; elev. -5 to -10 m), 12 
lizards were at Ocotillo Wells State Vehicle Recreation Area near 
Squaw Peak (33°10'50"N, 116°07'05"W, datum: NAD83; elev. 55-
65 m), and 10 lizards were also at Ocotillo Wells State Vehicle 
Recreation Area a few miles north on the Pole Line Road 
(33°09'50"N, 115°59'30"W, datum: NAD83; elev. 25-65 m). A 
lizard was defined as hibernating if it was in a typical hibernation 
burrow (see below). 

As in the captive study, free-ranging P mcallii began hiberna-
tion from early October to late December. However, two lizards 
were never observed hibernating, although one of these was seen 
digging a burrow on 20 December. Five additional lizards aban-
doned their first hibernation burrows and moved to new hiberna-
tion burrows before we applied the experimental treatment in late 
November—December. These five P mcallii moved < 10 m before 
digging a new burrow. Another two lizards were observed in a 
hibernation burrow at least once, but were on the surface and not 
in hibernation burrows when the treatment was applied to these  

areas in late December. Phrynosoma mcallii may be obligate hi-
bernators, but their behavior seems variable. 

Typical hibernation burrows were shallow and the entrance was 
plugged with substrate, whereas non-hibernation burrows, used 
daily in the summer, are not plugged and usually much longer and 
deeper. Upon excavation from a hibernation burrow, a lizard was 
usually (80% of the time [N = 27]) facing outward rather than into 
the burrow. We recorded hibernation depth (measured to the cen-
ter of a lizard's dorsum) for 31 lizards. Median depth was 5.0 cm: 
mean depth was 6.0 cm (SE = 0.6, range 2-17). Only two lizards 
hibernated at depths > 10 cm. Summer burrows have been re-
ported as being typically 70-80 cm long and 25-30 cm deep (Young 
and Young 2000. Final report: scientific study of the flat-tailed 
horned lizard, Phrynosoma mcallii. U.S. Dept. of Navy Contracts 
N68711-95-LT-00032, N68711-95-LT-00035. 72 pp.; Online at: 
http://bioweb.usu.edu/flattailweb).  

We hypothesized that lizard mass might affect the date that liz-
ards enter into hibernation. For 24 P mcallii for which we mea-
sured their mass within 5 days of October 1, we regressed mass on 
date of entry into hibernation (Fig. 1). Because lizards were not 
relocated every week, date of entry into hibernation could only be 
resolved to within an 11—day interval. The middle date of that 
interval was estimated to be the hibernation date. This regression 
has a significant (non-zero) slope (13) of -4.3 (95% CI: -2.6 and -
6.0; P = 0.000025). These results indicate that the smaller P mcallii 
are, the more they delay hibernation, perhaps either to continue to 
grow or gain fat reserves for hibernation. Larger pre-hibernation 
mass has been found to be correlated with increased hibernation 
survivorship in other reptiles (e.g., Thamnophis elegans; 
Bronikowski 2000. Evolution 54:1760-1767). 

We have few data for juvenile P mcallii (< 65 mm SVL) be-
cause they were too small to carry radio-transmitters. On 18 No-
vember, we observed a juvenile (44 mm SVL) P. mcallii surface 
active, but we also found another juvenile (45 mm SVL) in a bur-
row with a plugged entrance, facing out, i.e. in typical hibernation 
position. On the warm days of 15 and 20 December, we observed 
3 active juvenile P. mcallii (40-42 mm SVL); one was next to an 

FIG. 1. Estimated mass on 1 October 2004 and estimated hibernation 
date of 24 Phrynosoma mcallii on three sites in southern California in 
2004. The regression line of a linear estimate of the relationship between 
mass on 1 October 2004 and the estimated date of entry into hibernation 
(see text for details). 
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ant colony. It has been hypothesized that juveniles may not hiber-
nate or that they hibernate for only a short time because they can 
reach reproductive size the following summer (Young and Young, 
op. cit.; Muth and Fisher 1992. Development of baseline data and 
procedures for monitoring populations of the flat-tailed horned 
lizard, Phrynosoma mcallii. Contract Report FG9268 to the Calif. 
Dept. Fish and Game, Sacramento, California.). Our observations 
suggest that juveniles can also be flexible in their hibernation habits. 

The Bureau of Land Management, Department of the Navy, 
Bureau of Reclamation, and U.S. Fish and Wildlife Service pro-
vided support for this project. The California Department of Fish 
and Game approved a scientific collecting permit. Daniel Stew-
ard, Lynette Elser, and Chris Knauf at the Bureau of Land Man-
agement in El Centro, CA supported this project. Erin Dreyfuss, 
Christi Duncan, Brent Eastty, Angela Hyder, Darren Kelly, Justin 
Nobel, and Amanda Trahan assisted with field work. 

Submitted by TYLER J. GRANT, Department of Fishery and 
Wildlife Biology, Colorado State University, Fort Collins, Colo-
rado 80523, USA (e-mail: Tyler_Grant@fws.gov);  and PAUL F. 
DOHERTY, Department of Fishery and Wildlife Biology, Colo-
rado State University, Fort Collins, Colorado 80523, USA. 

PHRYNOSOMA TAURUS (Mexican Horned Lizard). DEFEN-
SIVE BEHAVIOR. As horned lizards (genus Phrynosoma) are 
potential prey for many animals, they need effective defenses. 
Recently, field encounters between humans and each of several 
species of Phrynosoma were combined with controlled encoun-
ters with predators and literature records to determine which of 
the 13 currently recognized Phrynosoma species (including P. 
taurus) exhibit the anti-predator blood-squirting behavior 
(Sherbrooke and Middendorf 2001. Copeia 2001:519-527). 
Sherbrooke and colleagues (2004. Herpetol. Rev. 35:345-347) in-
dicated that the only literature report of blood squiring in P. taurus 
was based on a misidentification of the species not based on per-
sonal observation (see Ruthling 1919. Copeia [72]:67-68). Thus, 
they concluded that the report of blood squirting by P. taurus was 
erroneous. We provide an observation of blood-squirting behav-
ior in P. taurus that may require reconsideration of their conclu-
sion. 

In May 2005, while walking on a trail toward Sierra de Monteflor 
in Zoquiapan Boca de Los Rios within the Biosphere Reserve of 
Tehuacan-Cuicatlan, Oaxaca, Mexico, UOGV collected a male 
Phrynosoma taurus (80 mm SVL) at (17°36'38.3"N, 96°49'23.5"W, 
datum: WGS84; elev. 1374 m). The lizard was found while walk-
ing on a trail in an oak forest. When captured, the animal dis-
played the blood-squirting defensive behavior by ejecting blood 
from the sinus of the left eye. Execution of the behavior was rapid 
and occurred within 7 sec of handling. This record confirms the 
presence of blood-squirting behavior in P. taurus, and represents 
the first record of this behavior in response to a field encounter 
with humans. 

Because the P taurus occurred in a Biosphere Reserve, we pho-
tographed the animal for a voucher and then released it. The color 
slide voucher (MZFC 1598) was deposited in the herpetological 
collection of Museo de Zoologia, Facultad de Ciencias, 
Universidad Nacional Autonoma de Mexico, Mexico. 

Support for field work was provided by grant from CONABIO 
(number BK018) to G. Gutierrez-Mayen. We thank C. Villar-
Salazar, D. Aportela, J. L. Aguilar-Lopez and C. Hernandez-
Jimenez for assistance in the field and E. Perez-Ramos for his 
help in the identification and cataloguing the slide record. 

Submitted by URI OMAR GARCIA-VAZQUEZ and LUIS 
CANSECO- MARQUEZ, Museo de Zoologia, Facultad de 
Ciencias, UNAM, A.P. 70-399, Mexico D.F. 04510, Mexico (e-
mail: urigarcia@gmail.com).  

TUPINAMBIS MERIANAE (Tegu). DIET. The seven recognized 
species of tegu (genus Tupinambis) occur over a broad range habi-
tats from forest to grassland. As adults, tegus are usually assumed 
to prey largely on small vertebrates and invertebrates (Zug et al. 
2001. Herpetology: An Introductory Biology of Amphibians and 
Reptiles, 2nd edition. Academic Press, London. 630 pp.). How-
ever, dietary studies indicate that they are opportunistic omnivores 
that scavenge and include vegetable matter in their diets (Sazima 
and Haddad 1992. In Morellato [ed.], Historia Natural da Serra do 
Japi, pp. 212-235. Unicamp Press, Brazil). Here, we describe an 
unusual attempted predation event by T merianae from south-
eastern Brazil. 

At 1130 h on 30 December 2005, we observed an adult (ca. 50.0 
cm SVL) Tupinambis merianae biting a juvenile (30.0 cm total 
length) armadillo (Dasypus novemcinctus) on Anchieta Island in 
the southeastern coast of Brazil (23°32'27.2"S, 45°03'57.1"W, da-
tum: WGS84; elev. 6 m). The armadillo had a bruise on his dor-
sum (Fig. 1) that had an offal-like smell. 

The predation attempt likely failed because the thickest part of 
the armadillo appeared to be too large to be swallowed. The offal-
like smell from the armadillo's bruise may have triggered the preda-
tory attempt, as scavenging on dead animals has been reported for 
T. merianae (Haddad and Sazima, loc. cit.). 

Dasypus novemcinctus with a bruise on the dorsum prior to its 
sustaining a predation attempt by Tupinambis merianae. 

Submitted by PAULO JOSE PYLES CICCHI, 
(paulocicchi@yahoo.com.br ) Universidade Estadual Paulista, Dep. 
de Zoologia, Rubiao Junior, Cep 18618-000, Botucatu, Brazil; 
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MARCO AURELIO DE SENA and HERBERT SERAFIM DE 
FREITAS, Universidade de Sao Paulo, Inst. de Biociencias, 
Departamento de Genetica e Biologia Evolutiva, CEP 05508-900, 
Sao Paulo, SR Rua do Matao, 277- primeiro andar, sala 221- 
Butanta, Brazil. 

UROSTROPHUS VAUTIERI (NCN). SKIN SHEDDING. For 
many reptiles, ecdysis can make them temporarily more vulner-
able to predation or can reduce their ability to feed. Lizards often 
rub their old skin on the substrate using their forelegs, hindlegs, 
mouth, and tail in what appears to be a series of creeping move-
ments (Sousa et al. 2000. Revista Brasiliera Zool. 17:225-228). 
Ecdysis in most lizards involves loss of patches of skin, whereas 
ecdysis in snakes and some lizards (e.g., anguids) involves loss of 
the entire skin in one piece (Smith 1946. Handbook of Lizards: 
Lizards of the United States and of Canada. Comstock Publishing 
Co., New York. 557 pp.; Zug 1993. Herpetology: An Introductory 
Biology of Amphibians and Reptiles. Academic Press, San Diego, 
California. 527 pp.; Borges 1999. Serpentes Peconhentas 
Brasileiras: Manual de Identificacao, Prevencao e Procedimentos 
em Caso de Acidentes. Editora Atheneu, Sao Paulo. 148 pp.). Com-
plete shed skins of snakes and anguids can often be used to iden-
tify species. We describe, for the first time, behavior of the 
leiosaurid lizard U. vautieri during a shedding event. 

A single U. vautieri (95 mm SVL, 2.7 g) was captured in a pit-
fall trap on 26 September 2000, in a forest patch next to CBR -
Centro de Biologia da Reproducao (Center of Reproduction Biol-
ogy) at the Campus of Universidade Federal de Juiz de Fora - 
UFJF (21°46'50.5"S, 43°2210.3"W, datum: WGS84; elev. 948 m). 
The lizard was maintained and observed in a terrarium (110 x 40 
x 40 cm), enriched with a substrate of sand, rocks, dry leaves, and 
branches of different diameters distributed in different positions 
to provide perches. Mealworm larvae (Tenebrio sp.) were offered 
as food. Shedding behaviors were recorded and photographed. 

At 0900 h on 3 October 2000, LBR found the U. vautieri in the 
initial stages of shedding its skin. Ecdysis began with a splitting 
of skin around the eyes and a dorsal split in skin extending from 
the back of the head to the distal portion of the posterior torso. 
During this process, the lizard kept crawling and rubbing its skin 
on a leaning branch with the back of its torso until the old dorsal 
skin was entirely removed. However, old skin still remained at-
tached to its head, neck, limbs, and tail. The skin fragments re-
maining on the head were rubbed off on the branch and the lizard 
ate the detached pieces. Next, the lizard crawled up and down on 
the branch, which detached all skin on limbs and the belly. While 
it rubbed its skin on the branch, the lizard searched its body for 
detached skin, and, at 1-2 minute intervals, it swallowed pieces 
that had been removed. To remove the skin remaining on its tail, 
the lizard bit the skin at the base of the tail and pulled on it. It then 
detached its old skin from the base to the end of its tail by turning 
its body in circular movements. The entire shedding process re-
quired ca. 40 min. 

The shedding skin process in U. vautieri we observed was simi-
lar to that observed by Sousa et al. (op. cit.) for Enyalius perditus 
and E. bilineatus of the same family. In E. perditus, however, the 
lizard's initial skin detachment, occurred transversely on the dor-
sal part of the head, between the tympana. 

The U. vautieri (CH-UFJF 051) was deposited in the herpeto-
logical collection of Universidade Federal de Juiz de Fora, Juiz de 
Fora City. We thank Laurie J. Vitt and reviewers for helpful com-
ments on a first draft of the manuscript. 

Submitted by LEONARDO B. RIBEIRO (e-mail: 
ribeiro.lb@gmail.com)  and BERNADETE M. SOUSA (e-mail: 
bernadete.sousa@ufjf.edu.br),  Programa de Pos-Graduacao em 
Ciencias Biologicas/Comportamento e Biologia Animal, 
Universidade Federal de Juiz de Fora; Campus Universitario - 
Martelos, CEP 36036-900, Juiz de Fora, Minas Gerais, Brazil. 

VARANUS EREMIUS (Rusty Desert Monitor). ENDOPARA-
SITES. Varanus eremius is a small (adults ca. 50 cm total length) 
monitor known from central coastal regions of Western Australia 
to desert areas of South Australia and the Northern Territory 
(Cogger 1996. Reptiles & Amphibians of Australia, 6 th  ed., Ralph 
Curtis Publications, Sanibel Island, Florida. 808 pp.). Two previ-
ous reports of helminths for V eremius exist: both reported larvae 
assigned to the nematode family Physalopteridae (Jones 1995. Aust. 
J. Zool. 43:141-164; Jones 1995. J. Wild. Dis. 31:299-306). The 
purpose of this note is to report one species of Cestoda and two 
species of Nematoda in V. eremius. 

Coelomic cavities and small and large intestines of 20 V eremius 
(mean SVL = 124 mm ± 12.4 SD, range: 105-1148 mm) from 
Western Australia collected between 119°05'E to 123°55'E and 
26° 14'S to 28°27'S, datum: AGD66; elev. ca . 465 m during 1966-
1968 in the herpetology collection of the Natural History Museum 
of Los Angeles County (LACM 54088-54091, 54094, 54096- 
54099, 54112, 54115-54116, 54119-54120, 54123-54124, 54126- 
54127, 54129-54130) were examined for helminths. Stomachs 
were unavailable for examination. Cestodes were regressively 
stained in hematoxylin, mounted in Canada balsam, studied as 
whole mounts and identified as Acanthotaenia gracilis (prevalence: 
infected lizards/lizards examined x 100 = 35%; mean intensity: 
mean number of helminths per infected lizard ± SD = 2.1 ± 1.2). 
Nematodes were cleared in a drop of concentrated glycerol on a 
glass slide, cover-slipped, and identified as Kreisiella lesueurii 
(prevalence: 15%, mean intensity: 5.3 ± 4.5) and Maxvachonia 
brygooi (prevalence: 40%, mean intensity: 6.8 ± 7.6). Helminths 
were deposited in the United States National Parasite Collection, 
Beltsville, Maryland: Acanthotaenia gracilis USNPC (97447); 
Kreisiella lesueurii USNPC (97448); Maxvachonia brygooi 
USNPC (97449). 

Beddard (1913. Proc. Zool. Soc. London 1913:4-36) described 
Acanthotaenia gracilis from a Varanus varius collected in Austra-
lia. Varanus eremius is the second host reported to harbor this ces-
tode. To our knowledge, the life cycles of species of Acanthotaenia 
are unstudied. Kreisiella lesueurii is known from Australian 
scincids and agamids (Goldberg and Bursey 2000. Trans. Roy. 
Soc. S. Aust. 124:127-133). Maxvachonia brygooi is known from 
Australian scincids, agamids and a varanid (Goldberg and Bursey, 
op. cit.). Kreisiella leseueurii is a member of the Physalopteridae 
which typically utilize insect intermediate hosts; M. brygooi be-
longs to the Cosmocercidae in which infection results from in-
gesting eggs (Anderson 2000. Nematode Parasites of Vertebrates: 
Their Development and Transmission, CABI Publishing, 
Wallingford, United Kingdom. 650 pp.). Varanus eremius repre- 
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sents a new host record for Acanthotaenia gracilis, Kreisiella 
lesueurii and Maxvachonia brygooi. 

We thank Christine Thacker (LACM) for permission to exam-
ine V eremius, and Dustin Goto and Sean Kark (Whittier College) 
for assistance with dissections. 

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).  

XENOSAURUS RECTOCOLLARIS (Pallid Knob-scaled Lizard). 
PARENTAL CARE. Parental care is infrequent in reptiles 
(Wesolowski 1994. Am. Nat. 143:39-58), although it exists in some 
lizards (Somma 1987. Great Basin Nat.47:536-537). In 
Xenosaurus newmanorum, an association between females and 
neonates exists that may indicate parental care (Lemos-Espinal et 
al. 1997. Herpetol. Rev. 28:22), but no observations of similar 
behavior exist in other Xenosaurus. Hence, we report observa-
tions implying parental care in the rock-crevice dwelling X. 
rectocollaris (Ballinger et al. 1995. Biotropica 27:128-132), a spe-
cies endemic to the Biosphere Tehuacan-Cuicatlan Reserve that 
inhabits arid zones with little vegetation at elevations up to 2000 
m (Lemos-Espinal et al. 1996. Herpetol. Nat. Hist. 4:151-154). 

During a mark-recapture study of this species in 2004, we ob-
served nine occasions where a female and one or two neonates 
occupied one crevice. The first occasion occurred on 7 April. In a 
crevice 8 mm wide x 150 mm deep, and 39 mm above the ground, 
we observed a female (89 mm SVL) with a juvenile (54 mm SVL). 
On 8 April 2004, we observed two more associations; one was in 
a crevice 11 mm wide x 145 mm deep, and 300 mm above the 
ground that contained a female (102 mm SVL) and one juvenile 
(57 mm SVL). The other was in a crevice 8 mm wide x 100 mm 
deep, and 220 mm above the ground, and contained a female (100 
mm SVL) with one juvenile (63 mm SVL). 

On 7 May 2004, we observed a female (102 mm SVL) with two 
juveniles (52 and 51 mm SVL) in a crevice 9 mm wide x 91 mm 
deep, and 100 mm above the ground, The females and juveniles 
marked in April were still in their same crevices. 

In mid-July 2004, a female (105 mm SVL) was found with a 
juvenile (60 mm SVL) in a crevice 8 mm wide x 160 mm deep at 
ground level Lizards marked in April and May were still inside 
their same crevices. 

On 17 September 2004, we found a gravid female 
(100 mm SVL) with two juveniles (51 and 65 mm SVL, respec-
tively) in a crevice 10 mm wide x 200 mm deep, and 240 mm 
above the ground. The next day, we observed three associations: a 
female (103 mm SVL) with a juvenile (50 mm SVL) in a crevice 
8 mm wide x 170 mm deep at ground level; a female (87 mm SVL) 
and a juvenile (47 mm SVL) in a second crevice 10 mm wide x 
650 mm deep, and 1500 mm above the ground; and a female 
(103 mm SVL) and a juvenile (51 mm SVL) in a third crevice 21 
mm wide x 160 mm deep at ground level. The animals noted in 
previous months were still in the same positions as before. 

In all instances, juveniles were innermost in their crevices. The 
outermost position of the females may have been a protective be- 

havior, or simply due to the size differential of the crevices. Ma-
nipulative study will be necessary to determine whether these as-
sociations really reflect parental care. 

Submitted by GUILLERMO A. WOOLRICH-PIA (e-mail: 
woolrichg  @correo.unam.mx ), LUIS OLIVER-LOPEZ, JULIO 
A. LEMOS-ESPINAL, JORGE E. GONZALEZ-ESPINOZA, 
Laboratorio de Ecologia, Unidad de Biotecnologia y Prototipos 
(UBIPRO), FES-Iztacala UNAM, Av. de los Barrios 1, Col. Los 
Reyes Iztacala, Tlalnepantla, Edo. de Mexico, C.P. 57090 Mexico; 
and HOBART M. SMITH, EPO Biology, University of Colo-
rado, Boulder, Colorado 80309-0334, USA. 

SERPENTES 

ALSOPHIS CANTHERIGERUS (Jubo, Jubo de Sabana, Jubo 
Sabanero). SIZE RECORD. On 25 June 1926, Charles T. 
Ramsden collected a female Alsophis cantherigerus from San 
Carlos, Guantanamo Province, Cuba. This specimen (CTR with-
out number; "Charles T. Ramsden" historic collection deposited 
at Instituto de Ecologia y Sistematica, Cuba) was determined as 
A. c. pepei by MD on 3 March 2005. It measures 1333 mm snout—
vent length, 480 mm tail length (tail incomplete), and according 
to Ramsden's notes, there were 58 eggs in the oviducts. The pre-
viously reported maximum SVL for this species was 1220 mm 
(Schwartz and Henderson 1991. Amphibians and Reptiles of the 
West Indies: Descriptions, Distributions, and Natural History. Univ. 
Florida Press, Gainesville, xvi + 720 pp.). Novo and Arazoza (1986. 
Rep. Inv. 30:1-15) reported maximum clutch size for this species 
as 24 eggs for a female measuring 1160 mm SVL, and noted a 
positive correlation between clutch size and SVL. 

Submitted by MICHEL DOMINGUEZ (e-mail: 
michel.dominguez@ecologia.cu,  micdom2002@yahoo.es ) and 
LUIS V. MORENO, Division de Colecciones Zoologicas, Instituto 
de Ecologia y Sistematica, Carretera de Varona km 3 1/2, 
Capdevila, Boyeros, A.P. 8029, C.P. 10800, Ciudad de La Habana, 
Cuba. 

BOIRUNA MACULATA (Mussurana, Vibora luta, Mamona). 
PREY AND PREDATION BEHAVIOR. Boiruna maculata has 
a large distribution in southern South America, from Mendoza, 
southwestern Argentina to southern Bolivia, western Mato Grosso 
do Sul and southern Goias, and southern Brazil. It is also found in 
Paraguay and Uruguay (Achaval and Olmos 1997. Anfibios y 
Reptiles del Uruguay. Olmos Editor. Montevideo, Uruguay. 128 
pp.; Giraudo and Scrocchi 2002. Smithson. Herpetol. Infor. Serv. 
132, 53 pp.; Zaher 1996. Boll. Mus. Reg. Sc. Nat. Torino 
14[2]:289-337). Because of its distribution, coloration, food hab-
its, and myths about its behavior, the species is one of the best 
known in the region. 

In spite of this, here we describe a previously unreported be-
havior and prey species. On 10 January 2004 at 0030 h, while 
conducting a herpetological survey in the Reserva Ecologica El 
Bagual (26°10'53"S, 58°56'39"W; datum WGS84, Formosa, Ar-
gentina, we observed an adult bird, known locally as a "Zorzal 
colorado" (Turdus rufiventris, Turdidae), fall from its nest in an 
"Espina Corona" tree (Gleditsia amorphoides) at 1.5 m above 
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ground. We observed a male Boiruna maculata (SVL 1298 mm; 
525 g; herpetological collection Fundacion Miguel Lillo, Tucuman, 
Argentina, FML 15421) climb the tree and eat one of the three 
chicks (45.0 g; 39.5 g, and 40.3 g; ca. 9 days old) in the nest. 

On 18 November 1996, another B. maculata was captured dur-
ing the morning, resting in a nest of "Boyero ala amarilla" (Cacicus 
chrysopterus, Icteridae) that was hanging at the end of a thin branch 
of a "Guayacan" (Caesalpinia paraguayensis) at 3.5 m from the 
ground and 5 m from the trunk; the snake regurgitated two chicks 
and in the nest we found two others, one dead and another alive 
(estimated age and weight of the chicks: 16-18 days; 30-34 g). 
Another snake from the same locality (FML 11560, female, SVL 
1180 mm) contains a slightly digested chick (86 g, 160 mm TL; 
estimated age 7 days) of "Chaja" (Chauna torquata, Anhimidae) 
in its stomach. 

Previous reports about the feeding habits of Boiruna maculata 
mention snakes, lizards, mice, and fishes in the diet (see Carreira 
Vidal 2002. Alimentacion de los Ofidios de Uruguay, Monograffas 
de Herpetologla, Vol. 6. Asociaci6n Herpetologica Espafiola. 
Barcelona, Espafia, 126 pp. and literature cited therein). Our ob-
servations indicate that B. maculata, at least at this locality, ha-
bitually feeds on nestling birds, and climbs trees in search of nests 
and chicks, in spite of its stout body and relatively short tail—a 
body form typical of ground-dwelling species. 

Submitted by: GABRIELA GALLARDO (e-mail: 
gabrielagall@gmail.com)  and GUSTAVO J. SCROCCHI (e-
mail: soniak  @ webmail.unt.edu.ar), Instituto de Herpetologia, 
Fundacion Miguel Lillo, Miguel Lillo 251, 4000 Tucuman, Ar-
gentina; ALEJANDRO DI GIACOMO, Depto. Conservacion, 
Ayes Argentinas, 25 de Mayo 749, 2° Piso, Oficina 6, 1002 Buenos 
Aires, Argentina; and ALEJANDRO GIRAUDO, Instituto 
Nacional de Limnologia — CONICET, Jose Macia 1933, 3000 Santo 
Tome, Santa Fe, Argentina (e-mail: alegiraudo@arnet.com.ar).  

BUNGARUS MULTICINCTUS MULTICINCTUS (Many-
Banded Krait). DIET. Bungarus m. multicinctus mainly feeds on 
fish, frogs, skinks, snakes, and mice (Mao 1993. Common Terres-
trial Venomous Snakes of Taiwan. National Museum of Natural 
Science Spec. Publ. No. 5). Larger B. m. multicinctus tend to be 
more ophiophagous (Mao 1970. Herpetologica.26:45-48), with 
the following species recorded as prey: B. m. multicinctus, Enhydris 
plumbea, Ramphotyphlops braminus, Cyclophiops major, 
Trimeresurus stejnegeri, Xenochrophis piscator (Lin et al. 1995. 
NOW 3[2]:19-21 [in Chinese]; Mao 1970, op. cit.; Mao, pers. 
obs.). 

At 1955 h on 5 May 2005, in Da-jiou-shi Experimental Forest, 
National Ilan University, northern Taiwan, we observed a male B. 
m. multicinctus (ca. 110 cm total length) subduing a Taiwanese 
Habu (Protobothrops mucrosquamatus) (ca. 65 cm total length) 
on the roadside of the forest nursery trail (24°47'11"N, 121°40'39"E; 
254 m elev.). The air temperature was 22.6°C and the relative hu-
midity was 68%. 

When attacked, the P. mucrosquamatus bit the B. multicinctus 
on its back. Because a drop of blood was visible on the dorsal 
scales, we assume that the fang penetrated the skin of the B. 
multicinctus. However, we observed no changes in the behavior 
of the B. multicinctus. After the P. mucrosquamatus stopped strug- 

gling, the B. multicinctus started to swallow it headfirst. At 2115 h 
the prey was completely swallowed, and the B. multicinctus moved 
to a nearby bamboo bush. To our knowledge, this is the first report 
of P. mucrosquamatus being preyed upon by a B. m. multicinctus. 

Submitted by JEAN-JAY MAO, Department of Natural Re-
sources, National Ilan University, No. 1, Sec. 1, Shen-Lung Rd., 
Ilan, Taiwan 260 (e-mail: jjmao@niu.edu.tw);  GERRUT 
NORVAL, Applied Behavioural Ecology & Ecosystem Research 
Unit, Department of Nature Conservation, UNISA, Private Bag 
X6, Florida, 1710, Republic of South Africa; and WUN -BIN 
KUNG and HAI-NING CHANG, Department of Natural Re-
sources, National Ilan University, No. 1, Sec. 1, Shen-Lung Rd., 
Ilan, Taiwan 260. 

CROTALUS INTERMEDIUS GLOYDI (Oaxacan Small-headed 
Rattlesnake). DIET. Crotalus intermedius is a small, montane spe-
cies known to prey only on lizards. Klauber (1972. Rattlesnakes: 
Their Habits, Life Histories, and Influence on Mankind. 2nd ed. 
Univ. California Press, Berkeley, California. 1533 pp.) found two 
large lizards (unidentified species) and lizard scales in three speci-
mens of C. i. intermedius, and a lizard (unidentified species) and 
lizard scales in 12 C. i. omiltemanus. Campbell and Armstrong 
(1979. Herpetologica 34:304-317) reported finding Sceloporus 
scales in the scats of 18 C. i. omiltemanus from Guerrero and 
Sceloporus remains in the stomachs of several C. i. gloydi from 
Oaxaca. Campbell and Lamar (2004. Venomous Reptiles of the 
Western Hemisphere. Cornell Univ. Press, Ithaca, New York. 870 
pp.) further reported finding S. formosus and S. mucronatus in the 
stomachs of C. i. omiltemanus from Guerrero. 

On 25 June 2005 Boone Hallberg presented us with a collection 
of preserved reptiles from his property ca. 3 km E of Ixtlan de 
Juarez in Oaxaca, Mexico. Among these specimens was a juve-
nile C. i. gloydi with a noticeable bulge in its stomach. Upon dis-
section we found that the snake (SVL 225 mm, mass 9 g) had 
ingested a large mouse (Reithrodontomys fulvescens helvolus; snout 

FIG. 1. Juvenile Crotalus intermedius gloydi and the prey item 
(Reithrodontomys fulvescens helvolus) it consumed; the approximate prey/ 
predator mass ratio was 1.4. 
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to rump length 80 mm, tail length 72 mm, mass 13 g) head-first. 
The approximate prey/predator mass ratio was 1.4. The snake and 
the mouse were accessioned together in the herpetological collec-
tion of the Instituto Tecnologico Agropecuario de Hidalgo (ITAH 
1331). 

We thank Boone Hallberg for donating the specimen and for 
allowing us access to his property; Steve Mackessy, Mike Torrocco, 
Griselda Quijano, Arisay Melo, and Ray Queen for assistance in 
the field; and Javier Rodriguez and Jonathan Campbell for review-
ing the manuscript. Research and collecting were conducted un-
der the authority of SEMARNAT scientific research permits 
OFICIO NuM/SGPA/DGVS/02100 issued to FMQ and RWB. 

Submitted by ROBERT W. BRYSON, JR., Department of 
Biological Sciences, University of Nevada, Las Vegas, Las Vegas, 
Nevada 89154-4004, USA (e-mail: brysonjr@unlv.nevada.edu);  
FERNANDO MENDOZA-QUIJANO, RICARDO 
FERNANDO MENDOZA-PAZ, Instituto Tecnologico 
Agropecuario de Hidalgo, Km. 5.5 Carr. Huejutla-Chalahuiyapa, 
Apdo. Post. 94, C.P. 43000, Huejutla de Reyes, Hidalgo, Mexico; 
and JESUS PACHECO, Instituto de Ecologia, Universidad 
Autonoma de Mexico, A.P. 70-275, Mexico D.E. 04510, Mexico. 

GEOPHIS HOFFMANNI (Hoffmann's Earth Snake). REPRO-
DUCTION. Geophis hoffmanni is known from eastern Honduras 
to central Panama and Costa Rica (Savage 2002. The Amphibians 
and Reptiles of Costa Rica. A Herpetofauna Between Two Conti-
nents Between Two Seas, Univ. Chicago Press, Chicago, Illinois, 
934 pp). There are reports of clutches of up to five eggs (numbers 
of individual clutches not given) from November and December 
in Solorzano (2004. Snakes of Costa Rica. Distribution, Taxonomy, 
and Natural History, Instituto Nacional de Biodiversidad, lNBio, 
Santo Domingo de Heredia, Costa Rica, 791 pp.). The purpose of 
this note is to report additional clutch sizes by month for G. 
hoffmanni from Costa Rica. 

I examined ten females (mean snout—vent length, SVL = 225 
mm ± 17 SD, range: 201-255 mm) from the herpetology collec-
tion of the Natural History Museum of Los Angeles County 
(LACM), Los Angeles, California: LACM: 151179, 151188, 
151202-151204, 151215, 151216, 151221, 151232, 151233. Nine 
G. hoffmanni were from San Jose Province one was from Heredia 
Province. They were collected 1963, 1966, 1983. The left ovary 
was removed, dehydrated in ethanol and embedded in paraffin. 
Histological sections were cut at 5 1..u -n and stained with Harris' 
hematoxylin followed by eosin counterstain. Enlarged ovarian 
follicles (> 8 mm length) or oviductal eggs were counted; no his-
tology was done on them. 

Eight of the ten females contained enlarged follicles or oviduc-
tal eggs and were from: June (N= 1), August (N = 1), September 
(N = 1), October (N = 1), November (N = 4). Mean clutch size (N 
= 8) was 2.6 ± 0.52 SD, range: 2-3. One female from November 
was undergoing yolk deposition (= secondary vitellogenesis sensu 
Aldridge 1979. Herpetologica 35:256-261) for a subsequent clutch 
and another from November was not undergoing yolk deposition. 
The smallest reproductively active female (3 oviductal eggs) mea-
sured 201 mm SVL (LACM 151215) and was from June. The 
presence of reproductively active females over a six month period 
(including December from Solorzano, op. cit.) indicates a pro- 

longed ovarian cycle with the likelihood of multiple egg clutches 
produced in the same year. Geophis brachycephalus from Costa 
Rica produced egg clutches during January, February, July, Au-
gust, October, November (Sasa 1993. Rev. Biol. Trop. 41:295-
297) also indicating an extended ovarian cycle. 

I thank C. Thacker (LACM) for permission to examine speci-
mens. Specimens are from the CRE collection donated by J.M. 
Savage to LACM. 

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

GEOPHIS SEMIDOLIATUS (Coral Earth Snake) REPRO-
DUCTION. Geophis semidoliatus is known from Veracruz and 
Puebla, Mexico (Downs 1967. Misc. Publ. Mus. Zool. Univ. Michi-
gan 131:1-193; Canseco-Marquez et al. 2000. Herpetol. Rev. 
31:259-163). To my knowledge, there is no published informa-
tion on its reproduction. The purpose of this note is to provide 
information on the reproductive cycle of G. semidoliatus based 
on a histological examination of gonads from museum specimens. 
I examined ten females (mean snout-vent length, SVL = 256 mm 
± 12 SD, range: 237-277 mm), seven males (SVL = 222 mm ± 19 
SD, range: 190-241 mm) and three neonates (SVL = 114 mm ± 5 
SD, range: 108-118 mm) from the herpetology collection of the 
Natural History Museum of Los Angeles County (LACM), Los 
Angeles, California: LACM 2547, 122136, 122203-122207, 
122212, 122213, 122217, 122221, 122224, 122226, 122228-
122230, 122275, 122277-122279. All G. semidoliatus were from 
Veracruz, Mexico and were collected in 1969, 1971, or 1972. The 
left testis and vas deferens or ovary was removed, dehydrated in 
ethanol and embedded in paraffin. Histological sections were cut 
at 5 gm and stained with Harris' hematoxylin followed by eosin 
counterstain. Enlarged ovarian follicles (> 8 mm length) or ovi-
ductal eggs were counted; no histology was done on them. 

Spermiogenesis was in progress in the seven males examined. 
The vas deferens from each male contained sperm. All were from 
July. The smallest male measured 190 mm SVL. The ten females 
were all reproductively active (enlarged follicles or oviductal eggs) 
and were from: July (N = 6), August (N = 1), September (N = 2), 
October (N = 1). One July female with oviductal eggs (LACM 
122224) was undergoing concurrent yolk deposition (= secondary 
yolk deposition sensu Aldridge 1979. Herpetologica 35:256-261) 
for a subsequent clutch indicating G., semidoliatus may produce 
more than one clutch in the same year. Mean clutch size (enlarged 
ovarian follicles or oviductal eggs was 2.1 ± 0.7 SD, range: 1-3 
eggs). These are the first clutch sizes reported for G. semidoliatus. 
The smallest reproductively active female measured 237 mm SVL 
(enlarged ovarian follicles). Three presumably neonates were col-
lected during summer: LACM 122279, SVL = 108 mm and LACM 
122226, SVL = 118 both from July and LACM 122136, SVL =115 
from August. 

I thank C. Thacker (LACM) for permission to examine speci-
mens. 

Submitted by STEPHEN R. GOLDBERG, Department of Bi-
ology, Whittier College, Whittier, California 90608, USA (e-mail: 
sgoldberg@whittier.edu).  
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HETERODON PLATIRHINOS (Eastern Hognose Snake). 
ROAD CROSSING BEHAVIOR. The effect of roads on the ecol-
ogy and movement patterns of animals is of great interest to ecolo-
gists and conservationists (Forman and Alexander. 1998, Ann. Rev. 
Ecol. Syst. 29:207-231; Forman et al, 2003, Road Ecology: Sci-
ence and Solutions, Island Press, Washington, D.C.). Recent work 
on snakes demonstrates that roads might have significant effects 
on their movements (Shine et al. 2004. Ecology and Society 9:9). 
Furthermore, different species of snakes may respond differently 
to roads (Andrews 2003. Proc. Int. Conf. Ecol. Trans., pp. 649-
651; Andrews and Gibbons 2005. Copeia 2005:772-782). 

In the course of accumulating over 1700 observations while 
radiotracking 16 Heterodon platirhinos daily over four years 
(Plummer and Mills 2000. J. Herpetol. 34:565-575), we observed 
61 cases among four snakes that approached within 5 m of a lightly 
used 5 m wide paved asphalt road. In each case, we recorded the 
snake's location the following day and classified the interim move-
ment as a 1) road crossing; 2) a move away from the road (snake 
reversed its direction of travel); or 3) a move parallel to the road. 
Three snakes approached the road 27 times but avoided crossing 
(Table 1). One male snake (HP6) appeared to move randomly af-
ter approaching the road, crossing it in 25% of cases. Eight of his 
nine crossings resulted from moving to and from a hibernaculum 
on the side of the road opposite from its home range (Plummer 
2002. Herpetol. Rev. 33:89-90) and occurred at two specific loca-
tions on the road. Among all snakes, only 15% of the 61 road 
approaches were followed by crossings. Our telemetric data sug-
gest that H. platirhinos is sensitive to the presence of paved roads 
and that moving individuals typically avoid crossing them; how-
ever, some individuals might be compelled to cross when moving 
to and from hibernating sites (Bonnett et al. 1999. Biol. Cons. 
89:39-50). The overall 85% avoidance rate we found is similar to 
the 80% road avoidance rate observed for H. platirhinos by 
Andrews and Gibbons (op. cit.). Plummer and Mills (op. cit.) found 
that resident H. platirhinos moved about 120 m per day within 
unusually large (50 ha) home ranges, probably creating regular 
opportunities for road crossings on the study area. That crossings 
did in fact occur is evidenced by HP6 and by two road-killed 
untracked H. platirhinos observed over four years of daily obser-
vations. 

TABLE 1. Number of responses of Heterodon platirhinos after approach-
ing a paved asphalt road. Responses were classified as road crossings, 
movements away from the road, and movements parallel to the road. 

No. 	No. 	No. 	No. 
Snake Sex approaches 	crosses 	away 	parallel 

HP1 	F 	6 	0 	3 	3 
HP6 	M 	34 	9 	9 	16 
HP10 	F 	16 	0 	1 	15 

HP13 M 	5 	0 	2 	3 
Total 	 61 	9 (14.8%) 	15 (24.6%) 37 (60.7%) 

Submitted by MICHAEL V. PLUMMER (e-mail: 
plummer@harding.edu)  and NATHAN E. MILLS, Department 
of Biology, Box 12251, Harding University, Searcy, Arkansas 
72149, USA. 

HETERODON PLATIRHINOS (Eastern Hognose Snake) RE-
GURGITATION OF PREY. The death-feigning behavior of 
snakes in the North American genus Heterodon has long been rec-
ognized (Edgren. 1955. Herpetologica. 11:105-117). On 11 Sep-
tember 2005, in the Adirondack foothills of northwestern Saratoga 
County, New York, USA, JB encountered an active neonate H. 
platirhinos (ca. 11.4 cm TL). During an attempt to move the snake, 
it responded by hissing, hooding, and writhing. As the snake en-
tered the death-feigning phase, it regurgitated a partially digested 
red eft (land stage of Notophthalmus viridescens). After the death-
feigning phase was completed, the snake retreated. Although pre-
dation on N. viridescens by H. platirhinos has been reported (Uhler 
et al. 1939. Trans. N. Am. Wildl. Conf. 4:605-622), we are un-
aware of reports indicating predation frequency. Tetradotoxin 
(TTX) and its analogues occur in many terrestrial and marine ani-
mals and have been detected in salamanders of the genera Taricha, 
Notophthalmus, Cynops, Ambystoma, Triturus, and Paramesotriton 
(Yamashita and Mebs 2001. Toxicon 39:1261-1263). Brodie et 
al. (1974. Copeia 1974:506-511) found that the aposematically 
pigmented red eft stage of N. viridescens contained concentra-
tions of TTX approximately ten times the levels of the aquatic 
adult stage. Further observations are needed to determine if 
Heterodon platirhinos frequently predate red efts in the referenced 
area. 

Submitted by KENNETH E. BARNETT, Division of Solid 
& Hazardous Materials, NYS Department of Environmental Con-
servation, Albany, New York 12233, USA (e-mail: 
kebarnet@gw.dec.state.ny.us);  ALVIN BREISCH, Division of 
Fish, Wildlife and Marine Resources, NYS Department of Envi-
ronmental Conservation, Albany, New York 12233, USA; JO-
SEPH BRUCHAC, P.O. Box 308, Greenfield Center, New York 
12833, USA; and BRYANT ABBUHL, 28 Pine Hollow Rd, 
Slingerlands, New York 12159, USA. 

HETERODON PLATIRHINOS (Eastern Hognose Snake). EN-
VENOMATION AND PREY SURVIVAL. Whether or not colu-
brid snakes of the genus Heterodon are at all venomous has been 
questioned, but mostly supported since the idea was first proposed 
by Ditmars (1912. Zoologica 1:204) upon observation of micro-
scopic grooves along the rear fangs. Later, evidence was provided 
through personal experiences and observations of envenomation 
by Heterodon, first by Bragg (1960. Herpetologica 16:121-124) 
and later by Grogan (1974. Herpetologica 30:248-249) and Mor-
ris (1985. Herpetologica 41:361-363). Each author described 
swelling and pain at the site of the wound. Hill and Mackessy 
(1997. Toxicon 35:671-678; and 2000. Toxicon 38:1663-1687; 
see also Mackessy 2002. J. Toxicol.-Toxin Rev. 21:43-83 for an 
extensive review of toxicity of colubrid salivas) used molecular 
techniques to quantify the toxicity and enzymatic activity in ven-
oms of several species of colubrid snakes (including subspecies 
within H. nasicus). However, experimental evidence supporting 
toxicity of Heterodon saliva is limited. In one study, fluid from 
the salivary glands of H. platirhinos was injected into mice (none 
died), anurans (15 of 17 died; including Bufo fowlerii, 8 of 10 
died), and one Ambystoma laterale (which did not die) (McAlister 
1963. Herpetologica 19:132-137). Additionally, Young (1992. 
Toxicon 30:775-779) showed that application of H. platirhinos 
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Duvernoy's gland secretion caused pronounced reduction of muscle 
twitch amplitude during frog (Rana pipiens) neuromuscular prepa-
rations, but in guinea pig and rat tissue preparations effects were 
considerably less. Injection of Duvernoy's gland secretion into 
mice caused initial hyperactivity and later lethargy. We avoid use 
of the word "venom" to refer to any components of saliva for rea-
sons discussed by Kardong (1982. Mem. Inst. Butantan 46:105-
188). While some of these accounts demonstrate the toxicity of 
Heterodon saliva, there is little evidence demonstrating its effi-
cacy and use as an applied means of subduing or killing prey in 
the wild. Furthermore, some authors have proposed that Heterodon 
snakes use their rear fangs for "popping" toads (Ernst and Ernst 
2003. Snakes of the United States and Canada. Smithsonian Inst. 
Press, Washington, DC, 680 pp.). This too remains largely unob-
served in the field and is purely speculative. 

Herein, we provide evidence that challenges the efficacy of the 
toxic capacity and fang-mediated puncturing ability in Heterodon. 
Our observations indicate that these physiological attributes may 
not function as reliable predatory mechanisms. 

During a telemetry study of H. platirhinos at the Brookhaven 
National Laboratory, Upton, Suffolk County, New York, USA 
(40°52'20"N, 72°52'04"W) one of us (SEG) recorded mass and 
length for one of the snakes in our study at 1500 h on 22 July 
2004. The snake (SVL = 730 mm, 399 g), clearly disturbed by 
these activities, regurgitated a live Scaphiopus holbrookii (SVL = 
32.0 mm, 2.6 g). The toad was rinsed with water and placed in a 
secure enclosure where it lived for 42 days before it was released 
at the location of its collection. The toad appeared healthy and ate 
well on a diet of crickets while in captivity. The toad did not ap-
pear to show any detrimental effects as a result of being swal-
lowed by the snake. Again, on 31 May 2005, one of us (JAF) ob-
served a different H. platirhinos (SVL = 538 mm, 224 g) regurgi-
tate a live adult Bufo fowleri (SVL = 50.4 mm, 19.1 g). The toad 
appeared completely healthy and was kept under observation for 
12 h before being released. Two other reports of live regurgitation 
were observed by Wendy Finn (pers. comm.) during her participa-
tion as a technician on this study. One observation occurred on 23 
June 2005 and involved a snake (SVL = 505 mm, 114 g) regurgi-
tating an undetermined anuran species that quickly escaped. The 
final observation occurred on 7 July 2005 and involved the same 
snake from 31 May 2005 regurgitating another B. fowleri (SVL = 
58 mm, 25 g). This toad was kept in observation for five days and 
then released. Thus, three snakes in total were observed regurgi-
tating live anurans indicating that this is not a unique event con-
fined to a single individual, but rather an occurrence that might 
happen regularly. As such, these findings suggest limitations to 
the overall efficacy of the predatory mechanisms that have been 
attributed to this species, specifically mildly venomous saliva and 
prey-puncturing rear fangs. 

We thank S. P. Mackessy for helpful comments on this note. 

Submitted by STEPHEN E. GOODYEAR, Section of Inte-
grative Biology, The University of Texas at Austin, Patterson Labs 
C0900, Austin, Texas 78712, USA (e-mail: 
segoodyear@  mail.utexas.edu); and JEREMY A. FEINBERG*, 
U.S. Fish & Wildlife Service, Brookhaven National Laboratory, 
Building 120, 81 Cornell Avenue, Upton, New York 11973, USA 
(e-mail: jfeinberg@bnl.gov).  *Current address (JAF): Rutgers 
University, Ecology and Evolution Graduate Program, 14 College 

Farm Road, Environmental & Natural Resource Sciences Build-
ing, Cook College, Rutgers University, New Brunswick, New Jer-
sey 08901, USA. 

LEPTOTYPHLOPS TENELLUS (Guyana Blindsnake). PREDA-
TION. Hawks of the genus Micrastur are known to generally feed 
upon birds and insects (Robinson 1994. Biotropica 26:443-458). 
M. ruficollis is, however, also reported to feed on Anolis and other 
mainly arboreal lizards such as Laemanctus and Corytophanes, as 
well as larger actively foraging terrestrial lizards of the genus 
Ameiva (Thorstrom 2000. J. Raptor Res. 34:196-202). Addition-
ally, snakes form the bulk of the diet for M. gilvicollis (del Hoyo 
and Sargatal 1994. Handbook of the Birds of the World, vol. 2. 
Lynx Edicions, Barcelona, 638 pp.). However, none of the 
Micrastur species has been reported to feed on small semi-fosso-
rial or leaf-litter dwelling snakes or lizards. On 24 November 2005 
an adult female M. gilvicollis (YPM ORN 101439) was collected 
by Jorge de Leon from the environs around Augustus Creek near 
the northern rim of Tafelberg Plateau, Sipaliwini District, Suriname. 
During specimen preparation two reptiles were removed from the 
stomach, Leptotyphlops tenellus (YPM R15355) and a 
gymnopthalmid lizard Iphisa elegans (YPM R15358). 
Leptotyphlops burrows and Iphisa forages under leaf-litter (Dixon 
1974. Herpetologica 30:133-139; Hahn 1979. Cat. Amer. Amphib. 
Rept. 230:1-4) Robinson (op. cit.) and del Hoyo and Sargatal (op. 
cit.) report that M. gilvicollis has been observed following ants 
through the forest, but that generally it attacks from concealed 
perches in the understory. It has not previously been reported to 
feed on prey species that are mostly hidden from view beneath 
leaf litter. We present evidence that fossorial and semi-fossorial 
squamates are also taken by M. gilvicollis and suspect that such 
prey are probably encountered during ant-foraging behavior. 

Submitted by GREGORY J. WATKINS-COLWELL, 
JORGE DE LEON, and SUSAN B. HOCHGRAFF, Division 
of Vertebrate Zoology, Yale Peabody Museum of Natural History, 
170 Whitney Avenue, New Haven, Connecticut 06520, USA; e-
mail (GJWC): Gregory.watkins-colwell@yale.edu . 

PROTOBOTHROPS MUCROSQUAMATUS (Taiwanese Habu). 
STOMACH CONTENTS. Protobothrops mucrosquamatus is a 
dietary generalist, mainly feeding on frogs (Rana limnocharis, R. 
longicrus), snakes (Amphiesma stolatum, A. sauteri), birds, ro-
dents (Mus formosanus, Rattus losea, R. norvegicus, R. coxinga), 
shrews (Suncus murinus; Mao 1970. Herpetologica 26:45-48), and 
white mice under laboratory conditions (Kuntz 1963. Snakes of 
Taiwan. U.S. Naval Medical Research Unit No. 2) Small mam-
mals (rodents and insectivores) seem to be its principal prey (Mao, 
op. cit.), and we have observed these snakes ambushing bats in 
dark crevices and caves. 

At 2245 h, on 10 May 2005, in Da-jiou-shi Experimental For-
est (DEF; 254 m, 24°47'11"N, 121°40'39"E), National Ilan Uni-
versity (MU), northern Taiwan, a female P. mucrosquamatus (330 
mm snout-vent length, 75 mm tail length) was observed moving 
along a concrete barrier. The snake had a greatly enlarged mid-
body, which affected its mobility. Upon palpation, the snake re-
gurgitated a Long-tailed Shrew (Crocidura kurodai), with a body 
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length, tail length, and body mass of 63 mm, 54 mm, and 6.5 g, 
respectively. The snake was then released where found. 

Long-tailed Shrews and Tanaka Grey Shrews (C. attenuata) 
are sympatric and abundant in DEF (Mao, in prep.). On many 
occasions, we have observed shrews along the concrete barrier at 
night. Based on our observations, Trimeresurus stejnegeri (Bam-
boo Vipers) regularly ambush along the concrete barrier, and on 
some occasions, P mucrosquamatus and Bungarus multicinctus 
(Many-banded Kraits) have been encountered. It seems probable 
that this artificial structure concentrates local prey species in a 
linear fashion and thereby offers a better opportunity for success-
ful predation. To our knowledge, this is the first report of a P. 
mucrosquamatus preying on C. kurodai. 

Submitted by JEAN-JAY MAO, Department of Natural Re-
sources, National Ilan University, No. 1, Sec. 1, Shen-Lung Rd., 
Ilan, Taiwan 260 (e-mail: jjmao@niu.edu.tw);  and GERRUT 
NORVAL, Applied Behavioural Ecology & Ecosystem Research 
Unit, Department of Nature Conservation, UNISA, Private Bag 
X6, Florida, 1710, Republic of South Africa. 

PSEUDABLABES AGASSIZII (Burrowing Night Snake). RE-
PRODUCTION. The monotypic genus Pseudablabes is endemic 
to the Neotropics, occurring from central Brazil to northwestern 
Argentina and Uruguay (Peters and Orejas-Miranda 1970. Cata-
logue of the Neotropical Squamata: Part I Snakes, Smithsonian 
Institution Press, Washington, D.C. 347 pp.). Information regard-
ing this species is restricted to a few studies on morphology, habi-
tat use, diel activity, diet, feeding behavior, reproduction, and sea-
sonal activity. Our knowledge of clutch and egg characteristics is 
limited (see Marques et al., Herpetol. J., in press). Here, we pro-
vide data on clutch size, volume and mass of eggs, size of 
hatchlings, and incubation time for eggs from a wild-caught P 
agassizii. The female was collected during the faunal rescue for 
the Hydroelectric Usine of Queimado (16°12'S, 47°19'W), on the 
frontier of Minas Gerais and Goias states, and Distrito Federal, 
including the municipalities of Unai, Cabeceira Grande (MG), 
Formosa, Cristalina (GO), and Regido Administrativa de Paranoa 
(DF). UHE Queimado was built on the Preto River, Sao Francisco 

FIG. 1. Female Pseudablabes agassizii and its eggs (Minas Gerais, Bra-
zil). 

basin, where the most representative local macrohabitat is the 
Cerrado sensu lato (Rizzini 1979. Tratado de Fitogeografia do 
Brasil, Vol. 2, Editora da Universidade de Sao Paulo, S'ao Paulo, 
374 pp.). The gravid female was collected in the morning of 19 
October 2003 (316 mm SVL, 103 mm TL; 149 mm head length; 
0.65 mm head height; 0.66 mm head width, and 144 g total mass). 
She was kept in a ventilated wooden collection box (40 x 20 x 20 
cm), at room temperature (varied approximately between 20-34°C 
night/day). The substrate was lined with soil and leaf litter. At 
0700 h on 21 October 2003, we found nine eggs, adhered to one 
another, in the corner of the box (Fig. 1). The eggs were similar in 
size (mean length 19.07 mm ± 0.59 SD; mean width 11.45 mm ± 
0.05 SD; Table 1). The eggs were moved to an artificial incubator, 
a plastic box (40 x 20 x 15 cm) with a clip lid. The substrate con-
sisted on a 6 cm layer of vermiculite. The box was heated at night 
by two 40-W lamps. The temperature inside the box, measured 
twice a day with a mercury thermometer, varied between 26-31°C. 
Substrate moisture was also monitored, and when necessary, wa-
ter was sprayed on the inner side of the box. Two days after ovipo-
sition, one egg dehydrated and was discarded. Hatching began on 
the morning of 16 December 2003 and continued to 18 December. 

TABLE 1. Measurements of female and hatchlings of Pseudablabes agassizii at Minas Gerais, Brazil. EL = Egg length; EW = Egg 
width; SVL = Snout-vent length; TL = Tail length; BM = Body mass. Complementary measurements for hatchlings were taken in 
laboratory: HL = Head length; HH = Head height; HW = Head width. 

Egg 
number 

EL 
(mm) 

EW 
(mm) 

Hatching 
date 

SVL 
(mm) 

TL 
(mm) 

HL 
(mm) 

HH 
(mm) 

HW 
(nun) 

BM 
(g) 

UFMG 
collection 

1 18.0 11.0 16/12/2003 99.2 27.7 7.8 3.35 3.75 1.0 1550 

2 19.0 12.0 16/12/2003 101.3 28.8 8.4 3.4 3.95 1.0 1549 

3 19.2 10.7 16/12/2003 102 35.3 - 1.0 

4 18.6 11.0 16/12/2003 100.2 28.6 7.6 3.0 3.7 1.0 1548 

5 19.4 11.8 16/12/2003 107.3 30.3 1.01 - 

6 19.4 11.5 16/12/2003 104 30.3 - 1.01 

7 20.0 11.6 17/12/2003 108.3 31.7 1.01 - 

8 19.0 12.0 16/12/2003 100.4 30.3 - - - 1.01 

Female 316 103.2 14.9 6.5 6.55 144 1547 
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Mean hatchling SVL was 102.84 mm ± 3.39 SD; TL 30.37 mm ± 
2.35 SD; Mass 1.005 g ± 0.005 SD (Table 1). Five hatchlings were 
released in the field on 17 December 2003, and the others, as well 
as the female, were deposited in the herpetological collection of 
Universidade Federal de Minas Gerais (UFMG 1547-1550). The 
period of egg incubation of P. agassizii in captivity was 57-59 
days. The female was collected in October, which corresponds to 
the beginning of the local rainy season (Galva.° and Nimer 1965. 
In IBGE [ed.], Geografia do Brasil-Grande Regiao Leste, Vol. 5, 
pp. 91-139. Rio de Janeiro, Brazil). Our results are consistent with 
Marques et al. (op. cit.), in that egg-laying occurs mainly during 
the rainy season, and that P agassizii produces small clutches com-
pared to related species, likely owing to its small adult size. 

We thank CEMIG and YKS Servicos Ltda for financial sup-
port, Maria Beatriz Ferreira and Vinicius Xavier for help with the 
fieldwork, Ricardo J. Sawaya and Paulo Passos for suggestions 
and comments on the manuscript, and Robert D. Aldridge for En-
glish revision. 
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JUNIOR, Pontificia Universidade Catolica de Minas Gerais, Av. 
Dom Jose Gaspar 290, Coracao Eucaristico, 30536-610, Belo 
Horizonte, MG, Brazil (e-mail: rcjunior.bh@terra.com.br);  
MARCO ANTONIO SCHETTINO CANELAS (e-mail: 
cotonhocanelas  @ yahoo.com) and MARCELO DE CAMPOS 
CORDEIRO MALTA (e-mail: mmalta@pbh.gov.br).  

THAMNOPHIS HAMMONDII (Two-striped Gartersnake). 
DIET. Thamnophis hammondii ranges from central California, 
USA, to southern Baja California Sur, Mexico (Grismer 2002. 
Amphibians and Reptiles of Baja California. Univ. California Press, 
Berkeley. 399 pp.; Ernst and Ernst 2003. Snakes of the United 
States and Canada. Smithsonian Books, Washington, D.C. 668 pp.); 
little is known about the feeding ecology of this largely aquatic 
snake in the southern edge of its distribution. 

At 2334 h on 17 August 2005, we captured a female T 
hammondii (CIBNOR 0659: 522 mm SVL, 138 mm TL; 77.8 g 
[without prey item]) on Arroyo Las Animas, San Pedro de la Presa 
Oasis, Municipio de La Paz, Baja California Sur, Mexico 
(24°51'00.8"N, 110°59'30.4"W) that had eaten an adult female Bufo 
punctatus (Red-spotted Toad; CIBNOR 0660: 62 mm SVL; 18.6 
g) rump first. The prey was in excellent condition; only the skin in 
the cloacal region was partially torn. A second female T hammondii 
(CIBNOR 0657: 341 mm SVL, 87 mm TL; 18.6 g [without prey 
item]) from the same locality regurgitated a partially digested Ti-
lapia cf. T zilli (Redbelly Tilapia, Cichlidae). The fish was swal-
lowed headfirst and the anterior half of the specimen had been 
digested; the fish remains weighed 0.42 g. On the same night, we 
saw a third T hammondii traveling along rocks on the same sec-
tion of the arroyo. The snake was following a similar route to that 
used by a Peromyscus sp. (Deer Mice) a moment earlier, perhaps 
an indication that the T hammondii may have been trailing the 
rodent. 

Our observations support the assertions that T hammondii for-
ages in and near the water, its prey include anurans and fishes, and 
although primarily a diurnal species, can be active at night during 
the summer (Grismer 2002, op. cit.; Ernst and Ernst 2003, op. 
cit.). The snakes and their prey were deposited in the herpetologi- 

cal collection of the Centro de Investigaciones Biologicas del 
Noroeste (CIBNOR), La Paz, Baja California Sur, Mexico. 

We thank Jose Abelino Cota, Yahiri Rodriguez, Armando Tejas, 
and Carmen D. Ortiz for field assistance, Lucia Campos for help 
identifying the fish remains, and Harry W. Greene for comments 
on the manuscript. 

Submitted by JAVIER A. RODRIGUEZ-ROBLES, Depart-
ment of Biological Sciences, University of Nevada, Las Vegas, 
4505 Maryland Parkway, Las Vegas, Nevada 89154-4004, USA 
(e-mail: javier.rodriguez  @unlv.edu); and PATRICIA GALINA-
TESSARO, Centro de Investigaciones Biologicas del Noroeste, 
S.C., Division de Biologia Terrestre, Baja California Sur, Mexico 
(e-mail: pgalina04@cibnor.mx).  

THAMNOPHIS VALIDUS CELAENO (Cape Gartersnake, Mexi-
can Pacific Lowlands Gartersnake). DIET. Thamnophis validus 
celaeno is the only subspecies of the Mexican Pacific Lowlands 
Garter Snake that occurs in Baja California, where apparently is 
confined to water systems in the Cape Region of the peninsula 
(Rossman et al. 1996. The Garter Snakes: Evolution and Ecology. 
Univ. Oklahoma Press, Norman. 332 pp.; Grismer 2002. Amphib-
ians and Reptiles of Baja California. Univ. California Press, Ber-
keley. 399 pp.). 

On the afternoon of 22 August 2005, we caught a female T v. 
celaeno (CIBNOR 0697: 348 mm SVL, 105 mm TL; 21.9 g [with-
out prey item]) in a concrete irrigation canal on Canada de San 
Bernardo, Rancho Boca de la Sierra, Reserva de la Biosfera Sierra 
de la Laguna, Municipio de Los Cabos, Baja California Sur, Mexico 
(23°23'05.3"N, 109°49'06.1"W). The snake had eaten a Bufo 
punctatus (Red-spotted Toad; CIBNOR 0698) rump first. The pos-
terior part of the toad, including the hind limbs, had been digested. 
The prey remains measured 51 mm in length and weighed 6.1 g. A 
second snake from the same locality had eaten another adult 
B. punctatus rump first. These records confirm that B. punctatus 
is an important trophic resource for T v. celaeno (Conant 1969. 
Bull. Amer. Mus. Nat. Hist. 142:1-140; de Queiroz et al. 2001. 
Copeia 2001:1034-1042). The snakes and their prey were depos-
ited in the herpetological collection of the Centro de Investigaciones 
Biologicas del Noroeste (CIBNOR), La Paz, Baja California Sur, 
Mexico. 

We thank Jose Abelino Cota and Israel Guerrero for field assis-
tance, and Harry W. Greene for comments on the manuscript. 

Submitted by JAVIER A. RODRIGUEZ-ROBLES, Depart-
ment of Biological Sciences, University of Nevada, Las Vegas, 
4505 Maryland Parkway, Las Vegas, Nevada 89154-4004, USA 
(e-mail: javier.rodriguez@unlv.edu);  and PATRICIA GALINA-
TESSARO, Centro de Investigaciones Biologicas del Noroeste, 
S.C., Division de Biologia Terrestre, Baja California Sur, Mexico 
(e-mail: pgalina04@cibnor.mx).  

TROPIDOPHIS MACULATUS (NCN). SIZE RECORD. On 31 
January 1981, Mercedes Reyes collected a male Tropidophis 
maculatus from 5th Ave., between 112 and 114, Playa, Havana City 
Province, Cuba. This specimen (CZACC 4.11988; Colecciones 
ZoolOgicas del Instituto de Ecologia y Sistematica, Cuba) mea- 
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sures 375 mm snout—vent length, 53 mm tail length, and has 25-
25-19 scale rows, 197 ventrals, 36 subcaudals, eight spot rows at 
midbody, 41/42 body and 9/9 caudal spots at dorsal midline, and 
external pelvic spurs. A female specimen (CZACC 4.11995) col-
lected from Marianao, Havana City Province measures 372 mm 
SVL, 52 mm tail length, and has 25-25-21 scale rows, 196 ventrals, 
34 subcaudals, 10 spot rows at midbody, 58/61 body and 9/9 cau-
dal spots at dorsal midline. The previously reported maximum SVL 
for this species is 327 mm (males) and 347 mm (females) (Hedges 
2002. Bull. Nat. Hist. Mus. Lond. [Zool.] 68[2]:83-91). These 
new specimens also expand the known range of body spot counts 
at dorsal midline from 35-55 to 35-61 (Hedges, op. cit.). 

Submitted by MICHEL DOMINGUEZ (e-mail: 
michel.dominguez@ecologia.cu,  micdom2002@yahoo.es ) and 
LUIS V. MORENO, Division de Colecciones Zoologicas, Institute 
de Ecologia y Sistematica, Carretera de Varona km 3 1/2, 
Capdevila, Boyeros, A.P. 8029, C.P. 10800, Ciudad de La Habana, 
Cuba. 

TROPIDOPHIS MORENOI (NCN). SIZE RECORD. Previ-
ously reported measurements for the two known specimens T 
morenoi (Hedges et al. 2001. J. Herpetol. 35:615-617) are 295 
mm snout—vent length (SVL) and 45 mm tail length (TL) (holo-
type CZACC 4.5492; Colecciones Zoologicas del Instituto de 
Ecologia y Sistematica, La Habana, Ciudad de La Habana prov-
ince, Cuba; ex-collection 1113 2493 from ex-Instituto de Biologia, 
Cuba) and 285 mm SVL and 44 nun TL (Paratype CZACC 4.5493; 
ex-collection IB 2942). The type locality of this species is Dolinas 
de Cueva de Humboldt, Caguanes, Villa Clara Province, Cuba 
(22°50'04"N, 80°12'02"W). This place belongs now to the Sancti 
Spiritus Province. An adult female Tropidophis (CZACC 4.12052) 
was collected by J. Salas (unknown date) from the same locality. 
It was identified by MD as T morenoi on 20 January 2004, and is 
the first specimen of T morenoi reported after the species descrip-
tion (Hedges et al., op. cit.). Measurements of this specimen are: 
359 mm SVL and 57 mm TL, which exceeds the previous records 
by 64 mm SVL and 12 mm TL. Measurements of the head were 
not possible to determine because the head and neck are damaged. 
Other characters of color, scale counts, and measures conform to 
those of the type series. 

Submitted by MICHEL DOMINGUEZ (e-mail: 
michel.dominguez@ecologia.cu,  micdom2002@yahoo.es ), LUIS 
V. MORENO, and LOURDES RODRIGUEZ SCHETTINO 
(e-mail: zoologia.ies@ama.cu.),  Instituto de Ecologia y 
Sistematica, Carretera de Varona km 3 1/2, Capdevila, Boyeros, 
A.P. 8029, C.P. 10800, Ciudad de La Habana, Cuba. 

TROPIDOPHIS PARDALIS (NCN). SIZE RECORD. In July 
1968, LVM collected a male Tropidophis pardalis from "La 
Catalina," Giiines, Havana Province, Cuba. This specimen 
(CZACC 4.12042; Colecciones Zoologicas del Instituto de 
Ecologia y Sistematica, Cuba) measures 284 mm snout—vent 
length, 38 mm tail length, and has 23-25-18 dorsal scale rows, 
156 ventrals and 28 subcaudals, six spot rows at midbody, and 42/ 
44 body spots at dorsal midline. A second male, collected by Julio 

Novo (date unknown) from Atabey, Playa, Havana City Province, 
Cuba (CZACC 4.8554), has 139 ventrals. A third male, collected 
by L. R. Hernandez from Loma de la Esperanza, Sierra Morena, 
Villa Clara Province, Cuba on 26 May 1975 (CZACC 4.12012), 
has 160 ventrals. The previously reported maximum SVL for males 
of this species is 264 mm (Hedges 2002. Bull. Nat. Hist. Mus. 
Lond. [Zool.] 68[2]:83-91). The additional specimens expand the 
range of variation in ventral scale counts from 140-157 to 139-
160 (Hedges, op. cit.). 

Submitted by MICHEL DOMINGUEZ (e-mail: 
michel.dominguez@ecologia.cu,  micdom2002@yahoo.es ) and 
LUIS V. MORENO, Division de Colecciones Zoologicas, Instituto 
de Ecologia y Sistematica, Carretera de Varona km 3 1/2, 
Capdevila, Boyeros, A.P. 8029, C.P. 10800, Ciudad de La Habana, 
Cuba. 

GEOGRAPHIC DISTRIBUTION 

Instructions for contributors to Geographic Distribution appear in 
Volume 37, Number 1 (March 2006). Please note that the responsibility 
for checking literature for previously documented range extensions lies 
with authors. Do not submit range extension reports unless a thorough 
literature review has been completed. 

CAUDATA 

AMBYSTOMA OPACUM (Marbled Salamander). USA: TEN-
NESSEE: HAWKINS Co.: Holston Army Ammunition Plant located 
in the Kingsport Quad (36°32'05"N., 82°36'51"W). 13 April 1996. 
Harvey Hammock and John E. Copeland. Austin Peay State Uni-
versity Museum of Zoology, APSU 18168. Verified by A. Floyd 
Scott. Adult specimen found beneath roots of fallen tree. New 
county record that extends the range of the species in Tennessee 
into the eastern portion of Hawkins Co. (Redmond and Scott 1996. 
Atlas of Amphibians in Tennessee. Misc. Publ. No. 12. The Cen-
ter for Field Biology, Austin Peay State University, Clarksville, 
Tennessee. 94 pp.). 

Submitted by JOHN E. COPELAND, Department of Math-
ematics and Natural Sciences, Lincoln Memorial University, 
Harrogate, Tennessee 37752, USA; e-mail: 
john. copeland @Imunetedu. 

CRYPTOTRITON ADELOS (Sierra Juarez Moss Salamander). 
MEXICO: OAXACA: Municipality of San Bernardino, Sierra 
Mazateca, Puerto Soledad (18°9'N, 96°59'W), 2065 m elev. 6 Feb-
ruary 1993. Luis Canseco Marquez. Museo de Zoologia, Facultad 
de Ciencias, UNAM (MZFC 13311). Municipality of Santa Maria 
Papal°, Pella Verde (17°50'N, 96°47'W), 2805 m elev. 1 June 1999. 
Luis Canseco Marquez. Escuela de Biologia, Universidad 
Autonoma de Puebla (EBUAP 1097). Both verified by D. B. Wake 
and M. Garcia-Paris. MZFC 13311 is first record for the Sierra 
Mazateca and a range extension of ca. 94 km N from the type 
locality and EBUAP 1097 is the second record for the Sierra de 
Juarez (48 km N type locality) and bridges a gap between the type 
locality and the Sierra Mazateca record (Papenfuss and Wake 1987. 
Acta Zool. Mex. 21:1-16; as Nototriton adelos). Both specimens 
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